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tfffodem  telephone  Qxchangs  Systems. 


By  Geo.  P.  Low. 


I. 

The  development  of  the  telephone  exchange  switch- 
board has  kept  apace  with  the  growth  of  the  telephone 
industry,  solely  in  that  its  appliances  have  been  able 
to  successfully  handle  the  business  thrown  upon  them, 
but  the  word  successfully  is  used  in  a  restricted  sense, 
as  it  cannot  be  said  that  heretofore  large  exchanges  have 
been  handled  satisfactorily.  In 
fact,  the  dissatisfaction  expressed 
has  been  universal  and  emphatic, 
but  no  recourse  being  at  hand,  tele- 
phone companies  have  been  forced 
to  invest  mountains  of  money  in 
switching  apparatus  that  was 
realized  to  be  deficient  in  many 
respects.  In  brief,  the  growth  of 
the  telephone  industry  has  placed 
it  far  in  advance  of  the  art  of 
switchboard  building,  particularly 
in  that  heretofore  inventors  have 
apparently  been  unable  to  devise 
switchboards  that  could  be  con- 
structed without  entailing  infinite 
complexity  in  wiring  and  almost 
extortionate  cost. 

It  may  be  said  with  propriety 
that  there  has  been  too  little  origi- 
nality exercised  in  the  invention  of 
methods  of  handling  telephone  ex- 
changes, and  that  telephone  engi- 
neers, having  been  wedded  early 
in  their  experiences  to  the  forms  of 
switchboards  now  almost  univer- 
sally used,  have  unfortunately 
fallen  into  the  belief  that  there  are 
no  "good  fish  in  the  sea."  A  con- 
sideration of  modern  telephone  ex- 
changes must,  perforce,  exclude 
reference  to  the  earlier  devices  of 
the  art,  but  the  single  observation 
may  be  made  that  the  principal 
systems  now  universally  used  con- 
tain points  of  resemblance,  if  not 
identity,  that  lead  to  the  conclusion 
that  the  efforts  of  the  successful 
inventors  have  hitherto  been  con- 
fined to  well  trodden  paths  of  re- 
search, and  certain  it  is  that  no 
system  presenting  features  showing  radical  or  funda- 
mental departures  from  the  generally  accepted  prin- 
ciple of  switchboard  construction,  has  heretofore  achieved 
prominence.  The  "Multiple"  system  has  long  been 
pre-eminent  among  telephone  switchboards  and  an 
acknowledged  authority  *  observed  as  late  as  July,  1893, 

*  Preece  &  Stmbbs'  "Manual  of  Telephony,"  Page  247." 


Fig.  1.     The  "Multiple"  System.— Simpli- 
fied Diagram  op  the  Series-Ml'ltiple 
Switchboard. 


that  "it  is  difficult  to  conceive  of  a  telephone  exchange 
of,  say,  6,000  subscribers  being  worked  at  all  upon  the 
ordinary  principle,  while  it  is  a  comparatively  simple 
matter  with  Multiple  boards;"  indeed,  the  Multiple 
switchboard  is  described  as  "the  nearest  approach  to 
a  perfect  system  that  has  yet  been  devised,"  and  it  is 
stated  that  "it  is  now  adopted  almost  universally  for 
large  exchanges." 

A  number  of  the  leading  tele- 
phone engineers  of  America,  how- 
ever, who  have  examined  a  system 
invented  and  now  in  use  by  the 
Pacific  Telephone  and  Telegraph 
Co.,  and  which  is  known  as  the 
"  Limited  Express  "  system,  have 
expressed  the  opinion  that  the 
"Express"  system  is  entitled  to 
the  distinction  of  being  the  peer  of 
the  Multiple  switchboard  in  every 
point  as  to  reliability,  flexibility, 
rapidity  of  switching  and  cost  of 
installation  and  maintenance.  As 
yet  no  one  has  been  able  to  indi- 
cate a  real  disadvantage  in  its  use, 
and  the  only  criticism  that  has 
been  offered,  is  that  it  does  not 
present  the  feature  peculiar  to  the 
Multiple  board  that  the  entire  act 
of  switching  may  be  accomplished 
by  a  single  operator. 

The  topic  of  Modern  Telephone 
Exchange  Systems,  therefore,  only 
embraces  the  consideration  of 
Multiple  and  Express  switch- 
boards, but  as  the  Multiple  system 
has  received  extended  description 
in  other  publications  and  as  its 
fundamental  principles  of  opera- 
tion are  well  understood,  it  is  be- 
lieved that  a  detailed  description  of 
its  plan  of  operation  is  unnecessary. 


II. 


References.— A,  Ring-off  Drop.—B,  Plugs  —  C,  Sub- 
scribers' Drops.— X  X  X,  Subscribers'  Lines.— a. 
Test    Thimble— e,  Tip  Spring.—/,  Annunci- 
ator Contact.— h.  Line  Closing  Contact. 
j,  2,  s,  Subscribers'  Spring-Jacks. 


It  is  well  understood  that  the  es- 
sential idea  of  the  Multiple  board  is 
to  enable  the  act  of  switching  to  be 
performed  by  a  single  opera- 
tor, and  in  order  to  explain 
how  this  is  accomplished,  it  is  well  to  consider  sub- 
scribers' lines  as  being  "incoming"  or  "outgoing,"  ac- 
cording to  whether  the  subscriber  is  a  (1)  "calling"or  (2) 
an  "answering"  or  a  "called"  subscriber.  Each  operator 
is  capable  of  handling  the  calls  of  say  200  subscribers, 
but  these  "calling"  subscribers  will  desire   connection 
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with  the  lines  of  all  subscribers  in  the  exchange  ;  conse- 
quently, each  operator's  section  must  contain  not  only 
the  spring  jacks  and  annunciator  drops  for  the  200  sub- 
scribers whose  calls  she  answers,  but  also  the  spring  jacks 
forming  the  terminals  of  the  lin.es  of  every  other  subscri- 
ber in  the  exchange.  Upon  this  basis  therefore,  an 
exchange  of  3,000  subscribers  will  be  divided  into  15 
operators'  sections,  and  as  each  operator  answers  the  calls 
for  200  subscribers,  there  will  be  200  subscribers'  drops 
to  each  section,  or  3,000  drops  in  all.  But  each  operator 
must  have  represented  on  her  section  a  spring  jack  form- 
ing the  terminal  of  the  line  of  each  subscriber  in  the 
exchange,  or  3,000  to  each  operator's  section. 

The  necessity  of  some  means  by  which  any  operator 
may  determine  whether  the  line 
of  a  called  or  outgoing  subscriber 
is  busy  is  readily  perceived,  and 
Multiple  boards  of  whatever  va- 
riety are  provided  with  a  test 
circuit  for  each  subscriber  which 
is  brought  out  in  the  form  of  a 
tube  or  thimble  at  the  entrance 
of  each  spring  jack.  Before  in- 
serting the  plug  into  the  jack 
forming  the  terminal  of  the  out- 
going subscriber's  line,  the  oper- 
ator touches  the  tip  of  the  plug  to 
this  test  thimble,  and  if  the  line 
of  the  called  subscriber  is  en- 
gaged the  operator  is  informed 
accordingly  from  the  occurrence 
of  a  sharp  click  in  her  telephone 
receiver.  This  test  thimble  is 
shown  as  a  on  the  accompany- 
ing diagrams  of  Multiple  switch- 
boards, Figs.  1  and  2. 

Having  these  facts  in  mind 
the  consideration  of  the  different 
forms  of  Multiple  boards  may  be 
intelligently  undertaken. 

III. 

The  old  form  of  Multiple 
switchboard,  known  as  the  se- 
ries-multiple board,  is  shown 
diagramatically,  and  in  its  great- 
est simplicity,  in  Fig.  1.  It  is 
distinctively  a  magneto  system, 
as  both  the  subscribers  drops  C, 
and  the  ringing-off  drop  A  are 
actuated  by  magneto  currents 
generated  at  the  subscriber's  sta- 
tion. Its  characteristic  feature 
rests  in  the  fact  that  the  spring- 
jack  appearing  on  each  section 
for  a  given  subscriber  is  wired 
in  series  with  the  spring-jacks 
for  the  same  subscriber  appear- 
ing on  every  other  section,  hence 
the  insertion  of  a  plug  in  a  given 
subscriber's  spring-jack  on  any  section  cuts  the  circuits 
terminating  in  the  plug,  into  circuit  with  the  subscriber's 
line.  Obviously,  then,  each  spring-jack  is  liable  to  cause 
an  open  circuit  in  a  subscriber's  line  by  reason  of  opening 
at  the  line-closing  contact  h,  which  may  occur  from  cor- 
rosion or  the  lodgment  of  dust  at  that  point  or  from  the 
weakening  of  the  tip  spring  e,  or  the  line-closing  contact 
/.  The  ringing-off  annunciator  drop  A  remains 
across  the  subscribers'  lines  in  multiple  during  the 
conversation.  The  series-multiple  system  presents  no 
automatic  self-restoring  features,  hence  requires  manual 


Fig.  2.    The  "Multiple"  System. — Simplified 

Diagram  op  the  Bridging-Multiple 

Switchboard. 

Refekences.— A,    Ring-off  Drop.— S,  Plugs— C,  Self-restoring 
Magnets—  D,  Subscribers'  Drops.— E,  Self-restoring  Magnet 
Battery.— X X X,  Subscribers'  Lines.— a,    Test  Thim- 
bles.— b.  Sleeve  Ring.—c,  d,  Self-restoring  Magnet 
Contacts. — et    Tip   Spring. — g,   Insulated 
Metallic  Ring.— i.  ?,  3,  Subscribers' 
Spring-jacks. 


effort  on  the  part  of  the  operator,  not  only  in  restoring 
the  drops,  but  in  ascertaining  whether  the  subscribers 
have  performed  the  ringing  off  and  other  duties  expected 
of  them. 

These  and  other  defects  of  serious  importance  led  to 
the  designing  of  the  Bridging-Multiple  switchboard,  the 
simplified  circuits  of  which  are  shown  in  Fig.  2,  in  their 
most  perfected  forms.  As  its  name  implies,  the  charac- 
teristic of  the  bridging  system  lies  in  the  arrangement 
of  the  subscribers' jacks,  the  spring-jack  for  a  given  sub- 
scriber being  "  bridged  "  or  wired  ia  multiple  with  the 
spring-jacks  for  the  same  subscriber  appearing  on  every 
other  section,  thereby  obviating  the  troubles  common  to 
the  Series  board  from  the  opening  of  circuits  at  the  line- 
closing  contacts  in  the  spring- 
jacks  ;  but  in  obviating  one 
trouble  a  second,  though  less 
serious  one,  is  encountered, 
namely,  the  liability  of  short- 
circuiting  from  the  enormous 
amount  of  parallel  wiring. 

The  most  approved  forms  of 
bridging-.multiple  boards  con- 
tain automatic  or  self-restoring 
subscribers'  drops,  actuated  by 
a  battery,  shown  as  E,  in  Fig.  2. 
The  plug  B  contains  a  metallic 
ring  g  placed  near  the  tip  and 
insulated  therefrom.  When  in- 
serted in  the  spring-jack  this 
ring  g  short  circuits  the  springs 
c  d,  which  closes  the  circuit  of 
the  battery  E  through  the  restor- 
ing winding  C  of  the  subscrib- 
ers' drops  D,  thus  relieving  the 
operator  from  restoring  the  drop 
after  having  answered  the  call. 
The  act  of  inserting  the  plug  B 
in  the  spring-jack  cuts  into  the 
subscriber's  line  in  multiple 
through  the  contacts  of  the  sleeve 
and  tip  of  the  plug  with  the 
sleeve  ring  b  and  the  tip  spring 
e  respectively.  The  ringing-off 
or  clearing  annunciation  must 
be  rendered  by  the  subscriber 
actuating  the  ringing-off  drop  A, 
as  in  the  series-multiple  system. 
In  order  that  a  more  clear  un- 
derstanding of  the  details  of  op- 
eration of  multiple  boards  may 
be  had,  it  is  well  to  refer  again 
to  Fig.  1,  which,  as  stated,  illus- 
trates diagramatically  the  most 
approved  form  of  the  series- 
multiple  switching  system  as 
used  preferably  on  metallic  cir- 
cuits. In  this  the  three  subscrib- 
ers' lines  XXX,  etc.,  are  shown 
entering  three  sections  of  the 
the  last  of  which  is  the  "  answering,"  or  "  local  " 
section  answering  the  calls  of  the 
thereon.     The  plan   of  circuit 


board 

section — that  is  the 
three  subscribers  located 

wiring,  shown  in  the  first  and  second  sections,  describes 
the  manner  in  which  all  remaining  sections  of  the  ex- 
change are  wired,  and  of  course,  each  of  these  other  sec- 
tions forms  the  answering  section  for  a  particulai  group 
of  subscribers  entering  the  exchange,  as  previously  de- 
sci'ibed. 

It  will  be  noted  by  reference  to  Fig.  1  that  one  side 
of  the  subscriber's  line,  when  it  reaches  the  switchboard, 
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is  out  into  in  series  by  as  many  spring-jacks  as  there  are 
sections  to  the  board,  while  the  other  side  of  the  sub- 
scriber's line  continues  on  uninterruptedly  paralleling 
the  first  side  of  the  line  until  together  they  reach  the 
subscriber's  annunciator  drop,  shown  as  C,  but  at  each 
point  where  a  spring-jack  is  cut  into  the  first  side  of  the 
line,  a  tap  or  branch  wire  is  taken  from  the  second  side 
of  the  line  and  coutinues  on  to  the  test  thimble  a.  If, 
now,  the  function  of  the  spring-jack  be  considered  as 
opening  the  subscriber's  line  at  the  contact  h,  by  lifting 
the  tip  spring  e  from  the  annunciator  contact  /,  then  the 
spring-jack  becomes  a  simple  series  device  for  opening 
the  line.  If  the  function  of  the  spring-jack  be  consid- 
ered as  a  means  for  enabling  a  plug  circuit  to  be  bridged 
or  cut  in,  in  multiple  with  the  subscriber's  line  through 
the  contact  of  the  tip  spring  e  and  the  test  thimble  a, 
with  the  tip  and  sleeve  respectively  of  the  plug  B,  then 
the  spring-jack  becomes  a.  simple  multiple  device  for 
bridging  on  to  the  circuit  at  any  section.  In  point  of 
fact  the  spring-jack  performs  both  these  functions,  hence 
the  insertion  of  a  plug  in  the  first  section  opens  the  sub- 
scriber's line  on  all  points  beyond  that  section,  which 
explains  why  the  signaling  back  of  a  called  subscriber 
does  not  throw  the  dro'p  of  that  subscriber  on  its  own 
particular  answering  section. 

The  second  side  of  the  subscriber's  line  referred  to 
constitutes  the  "  test  wire,"  the  use  of  which  will  be  un- 
derstood when  it  is  stated  that  the  wiring  of  each  pair 
of  plugs  is  grounded  through  a  small  battery  and  retard- 
ing coil  and  that  each  operator's  receiver  is  also  ground- 
ed, so  that  if  the  spring-jack  for  a  given  subscriber  is  in 
use  on  any  particular  section  a  grounded  battery  current 
will  be  thrown  upon  the  test  thimble  of  each  spring-jack 
for  the  same  subscriber  in  every  other  section,  hence  the 
touching  of  the  tip  of  the  plug  to  the  test  thimble  will 
complete  the  grounded  battery  circuit,  giving  the  sharp 
click  in  the  operator's  instrument,  previously  referred  to. 

Beyond  this  apparatus  the  operators'  tables  are 
equipped  with  listening  keys  and  ringing  keys,  together 
with  the  ringing-off  drop  A. 

Fig.  2,  showing  a  simplified  diagram  of  the  bridg- 
ing-multiple switchboard,  represents  the  most  approved 
form  of  Multiple  switching.  The  spring-jacks  differ 
from  those  in  use  on  the  series  board  in  that  they  have 
five  terminals,  two  of  which,  the  test  thimble  a  and  the 
self-restoring  magnet  spring  d,  are  common  points  and, 
forming  the  test  wire,  are  continued  to  each  section. 
The  self-restoring  magnet  wire  ending  in  the  spring  e, 
and  which  is  grounded,,  is  common  to  every  spring-jack 
in  every  section.  The  spring-jack,  therefore,  has  three 
separate  and  distinct  uses.  First,  to  enable  the  cutting 
of  a  plug  circuit  into  circuit  in  multiple  with  the  sub- 
scribers' lines  XX.  Second,  to  enable  the  operator  to 
apply  the  "  busy  "  test  by  touching  the  plug  switch  to 
the  test  thimble  a,  and  third,  to  restore  the  subscriber's 
indicator  by  short-circuiting  the  springs  c  d  through  the 
plug  ring  g.  The  subscribers'  indicators  contain  two 
windings,  as  shown  at  D  and  C,  which  are  respectively 
used  for  throwing  the  annunciator  drop,  by  means  of  the 
subscriber's  magneto  current,  and  for  restoring  this  drop 
by  means  of  current  sent  through  the  coil  C  from  the 
battery  E,  when  the  spring-jack  points  c  d  are  short  cir- 
cuited. The  test  wire  circuits  are  operated  in  a  manner 
identical  to  that  used  in  the  series-multiple  system,  which 
the  bridging-multiple  system  further  resembles  in  the 
arrangement  of  the  ringing-off  drop  A. 

Experience  has  proven  that  the  bridging-multiple 
system  is  far  more  reliable  than  the  series-multiple 
board,  particularly  for  its  greater  immunity  from  trouble 
and  because  of  the  self-restoring  features  of  its  indica- 
tors.    Like    the    series    system,  however,  it   requires    a 


manual  test  for  "  busy  "  and  for  checking  subscriber3 
who  do  not  ring  off.  It  also  has  the  disadvantage  of 
maintaining  devices,  such  as  the  ringing-off  drop  A  and 
the  subscriber's  drop  D,  permanently  across  the  circuit 
which,  together  with  the  use  of  grounded  circuits  for 
special  work,  is  oftimes  seriously  objectionable.  While 
the  bridging-multiple  board  is  less  liable  to  trouble  than 
the  series-multiple  board,  it  is  at  the  same  time  harder 
to  find  such  troubles  as  do  occur.  A  recent  writer,* 
commenting  on  this  fact,  points  out  that  with  the  older 
styles  of  switchboard,  in  which  the  insertion  of  a  plug 
cuts  out  the  drop,  it  is  an  easy  matter  to  test  all  wires 
from  one  of  the  sections  of  the  board  itself;  but,  with 
the  bridging  type  of  board,  the  case  is  more  difficult  as 
the  drop  is  never  cut  out,  and  a  line  will  show  closed 
through  the  drop  irrespective  of  its  condition  outside  the 
office. 

In  order  that  an  idea  may  be  conveyed  as  to  the  dif- 
ficulty attending  the  localizations  of  switchboard  "faults," 
it  may  be  well  to  describe  a  method  due  to  Mr.  Manson, 
in  which  subscribers'  lines  are  handled  by  bridging  mul- 
tiple boards  and  consequently  with  normally  open 
spring-jacks  and  high  resistance  subscribers'  indicators. 


■ 


Fig.  3.— The  Express  System.— A  Complete 
Section  op  the  "A"  Switchboard. 


The  peculiarity  of  the  method  is  iu  the  arrangement  of 
the  testing  outfit,  which  is  a  modification  of  the  Wheat- 
stone  bridge.  Its  essential  features  are  a  differentially 
wound  relay ;  that  is,  a  relay  having  two  windings,  A 
and  B,  each  of  equal  resistance  and  connected  in  series ; 
a  third  wire  terminating  in  the  hammer  of  a  telegraph 
key  being  run  from  the  middle  connecting  point.  A 
second  feature  of  the  testing  set  consists  in  the  use  of  a 
resistance  equal  to  that  of  a  regular  subscriber's  indica- 
tor drop.  The  set  also  contains  a  suitable  battery  and 
an  ordinary  plug  with  flexible  cord  to  connect  into  any 
spring-jack  desired. 

The  arrangement  of  these  devices  is  such  that  the 
key  and  battery  are  bridged  across  from  the  middle 
point  of  the  differential   relay,  shunting  the  differential 


*  James  W.  Manson,  Electrical  Engineer  (N.  Y.).  Nov.  28, 1894. 
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relay  coil  B  and  the  resistance  in  series  on  one  side,  and 
the  differential  relay  coil  A  and  the  plug  in  series  on  the 
other,  thus  balancing  a  kuown  resistance  against  what- 
ever resistance  there  may  be  on  the  circuit  of  the  spring- 
jack  into  which  the  plug  is  placed. 

To  make  the  test  the  plug  is  inserted  in  a  spring- 
jack,  and  the  key  closed.  In  case  the  line  is  open  at  any 
point  outside  the  office,  the  current  from  the  battery  di- 
vides equally  between  the  two  coils,  A  and  B,  of  the  dif- 
ferential relay,  with  consequently  no  effect  on  its  arma- 
ture. If,  on  the  contrary,  the  line  is  intact,  coil  A  gets 
more  current  than  coil  B,  as  the  joint  resistance  of  sub- 


Illiiil-^ 


Fig.  4. — The  "Express"  System. — A  Complete 
Section  op  the  "B  '  Switchboard. 


scriber's  line  and  drop  in  parallel  is  less  than  that  of  R. 
When  a  line  is  closed  then  the  relay  armature  is  at- 
tracted with  an  intensity  proportional  to  the  difference 
between  the  currents  flowing  through  the  coils  A  and  B. 
Regardless  of  the  many  deficiencies  of  Multiple 
switchboards,  whether  of  the  series  or  bridging-multiple 
forms,  they  have  constituted  the  most  serviceable  ap- 
pliance available,  but  their  chief  drawback,  aud  which 
alone  would  have  long  since  condemned  them  had  there 
been  a  qualified  substitute  available,  lies  in  the  great 
complexity  and  detail  of  the  wiring  essential  to  their 
construction.  When  it  is  remembered  that  in  the  case 
of  3,000  subscribers,  as  cited,  there  must  be  45,000 
spring-jacks  in  an  exchange  using  the  Multiple  board, 
and  when,  as  is  seen  by  reference  to  Fig.  2,  each  spring- 
jack  necessitates  the  use  of  five  wires  to  connect  its 
working  parts  to  the  main  wires  running  through  from 
section  to  section,  the  appalling  complexity  of  the  wir- 
ing of  a  Multiple  board  in  a  large  exchange  will  be  ap- 
preciated, a3  will  also  the  fact  that  the  expense  of  in- 
stallation and  the  cost  of  maintaining  it  free  from  troub- 
les are  important  items. 

IV. 

The  "  Express  "  system,  which  is  the  joint  inven- 
tion of  Messrs.  John  I.  Sabin  and  William  Hampton,  is 
so  radically  different  in  principle  from  "  Multiple  "  sys- 
tems that  at  first  impression  it  appears  to   be  seriously 


complicated,  but  when  its  working  principles  are  under- 
stood the  idea  of  complexity  vanishes.  Aside  from  its 
thorough  practicability,  moreover,  it  presents  many 
novel,  interesting,  invaluable  and  distinctive  features. 
The  system  has  been  in  use  in  San  Francisco  for  nearly 
two  years,  and  while  the  perfected  methods  of  operation, 
as  hereafter  described,  have  not  been  carried  out  with 
each  subscriber,  yet  each  feature  presented  has  been  fully 
and  extensively  tested  under  actual  working  conditions 
and  its  reliability  has  been  demonstrated.  Rapid  prog- 
ress is  now  being  made  in  changing  the  equipment  of  the 
Pacific  Telephone  and  Telegraph  Company  so  that  it  will 
conform  fully  to  the  perfected  "  Express "  system,  as 
herein  described.  Two  years  ago  the  "  Multiple  "  sys- 
tem was  abandoned  and  experiments  were  undertaken 
in  line  with  the  ideas  herein  set  forth,  and  as  a  result  of 
the  evolution  of  the  perfected  "  Express  "  service  San 
Francisco  to-day  contains  a  mixed  telephone  sj^stem  in 
which  the  use  of  the  perfected  "  Express  "  predominates, 
but  in  some  cases  metallic  "  Express  "  is  connected  to 
grounded  "  Express,"  or  to  metallic  or  grounded  mag- 
neto service,  or  grounded  "Express"  is  connected  to 
grounded  magneto  lines,  and  grounded  magneto  lines  are 
connected  to  grounded  magneto'lines  through  grounded 
or  metallic  "  Express  "  system,  all  with  far  greater  satis- 
faction from  every  point  of  view  than  is  possible  in  the 
use  of  "  Multiple  "  boards. 

A  distinguishing  feature  of  the  Sabin-Hampton 
"  Express  "  system  rests  in  the  fact  that  the  switchboard 
is  split  into  two  sections,  each  independent  and  different 
in  design  from  the  other  and  each  performing  a  separate 
or  individual  function.  These  two  sections  are  arbi- 
trarily designated  as  "A"  boards  and  "  B  "  boards  re- 
spectively, and  the  same  mode  of  designation  follows 
through  all  features  of  the  "  Express  "  system.  There 
are,  for  instance  "A"  operators  and  "  B  "  operators,  and 
"A"  trunks  and  "  B"  trunks,  etc,  which  at  once  defines 
the  purpose  of  the  operator  or  the  trunk.  Subscribers 
become  "A"  and  "  B  "  subscribers  according  to  whether 
they  are  the  calling  or  "  incoming,"  or  the  called  or 
"  outgoing  "  subscriber.  It  is  upon  the  distinction  be- 
tween these  terms  that  the  basis  of  the  "  Express  "  sys- 
tem rests,  and  a  full  comprehension  of  their  significance 
must  be  attained  in  order  to  enable  the  system  to  be  de- 
scribed understandingly. 

It  may  be  said  with  accurac}',  though  in  a  general 
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Fig.  5. — The  Express  System. 
Sectional   View  op   a   Cord  Plug. 


way,  that  the  calling,  or  incoming  subscriber,  is  handled 
by  "A"  equipment,  while  the  called  or  outgoing  sub- 
scriber, is  handled  by  "B"  equipment.  One  hundred 
numbers  constitute  a  section  on  either  board,  and  each 
section  of  the  "  B'"  board  contains  the  permanent  spring 
jack  terminals  and  subscriber's  indicators  of  the  lines  of 
the  subscribers  on  that  section,  together  with  the  cords 
and  plugs  for  a  limited  number  of  local  trunks  and  their 
clearing-out  indicators  and  ringing-up  magneto  keys,  as 
shown  in  figure  4.  Each  section  of  the  "A"  board  (il- 
lustrated in  Figure  3)  contains  spring  jacks  forming  the 
terminals  for  the  set  of  local  trunks  going  to  the  "  B  " 
board  and  known  as  "  B  "  trunks,  and  also  cords  and 
plugs  leading  from  the  "B"  board  and  kuown  as  "A" 
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plugs.  This  simple  arrangement,  together  with  the  vis- 
ual indicators  and  various  ke37s  for  switching  the  opera- 
tor's instruments  into  circuit  with  calling  subscribers  or 
"  B •"  operators,  forms  practically  the  entire  equipment 
of  the  "  A"  board. 

The  "  B  "  board  -is  therefore  the  subscribers'  lines' 
board,  and  it  is,  iu  brief,  a  counterpart  of  the  ordinary 
multiple  switchboard,  with  the  exceptions  that  in  the 
11  Express  "  system  each  section  contains  only  the  sub- 
scribers' annunciators  and  spring  jacks  for  one  hundred 
subscribers,  together  with  not  exceeding  twenty  trunk 
plugs,  while  in  the  multiple  system  each  section  contains 
not  only  the  subscribers'  annunciators  and  spring  jacks 
for  that  particular  section,  but  also  spring  jacks  for  every 
subscriber  received  on  every  other  section,  often  reach  - 
ing  thousands  of  connections,  as  fully  explained  hereto- 
fore. Clearly,  then,  the  "B"  operator  in  charge  of  a 
given  section  has  in  her  care  mainly  the  subscribers'  an- 
nunciators and  jacks  of  that  particular  section,  and  is 
dependent  upon  using  trunk  lines  for  making  connection 
with  other  sections.  She  perceives  when  a  subscriber 
on  her  section  is  making  a  call,  and  with  a  single,  simple 
motion,  sends  the  call  over  to  the  "A"  board  for  another 
operator  to  take  care  of,  but  when  a  subscriber  ou  her 
sectiou  is  called  she  rings  him  up  and  sees  that  he  re- 
sponds. Almost  the  entire  work  of  the  "  B  "  operator, 
therefore,  consists  in  switching  for  the  outgoing  subscri- 
bers on  her  section,  and  she  is  therefore  considered  as 
the  operator  in  charge  of  a  section  of  outgoing  or  called 
subscribers — in  brief,  a  "  B  "  operator. 

An  understanding  of  these  divided  boards  and  of 
the  trunk  lines  may  be  attained  by  defining  "A"  opera- 
tors and  switchboards  as  affording  facilities  for  the  ma- 
nipulation of  such  temporary  extensions  of  subscribers' 
circuits  as  the  "  B  "  operators  may  make  by  pluggiug 
subscribers'  lines  over  to  the  "A"  board  through  the  ex- 
tension or  trunk  lines.  The  "A"  board  must  therefore, 
bo  considered  as  the  means  by  which  a  temporary 
"jumper,"  or  "  bridge,"  may  be  ruu  connecting  the  call- 
ing subscriber's  spring  jack  in  one  section  of  a  "  B " 
board  with  the  spring  jack  of  the  called  subscriber  loca- 
ted in  another  section  of  the  "B"  board.  If,  now,  a 
primitive  exposition  of  the  principles  of  operation  of 
the  "  Express  "  system  is  desired,  it  can  be  given  in  no 
more  simple  way  than  to  state  that  the  proper  operators 
on  the  "  B  "  board  extend  the  lines  of  the  calling  and 
called  subscribers  over  to  the  "A"  board  where  an  "A" 
operator  brings  the  lines  together,  thereby  closing  the 
circuit  and  establishing  communication. 

V. 

In  practice,however,  the  execution  of  the  apparently 
simple  act  of  connecting  two  subscribers  lines  together, 
becomes  quite  complicated  when  it  has  to  be  accom- 
plished to  the  full  satisfaction  of  the  exacting  demands 
of  metropolitan  telephone  service.  To  do  this,  the  addi- 
tional equipment  necessary  in  the  making  of  switch 
connections  within  a  single  exchange  operated  on  com- 
plete metallic  service,  consists  of  a  number  of  accessory 
devices  about  to  be  described. 

Cords  and  plugs  are  the  devices  used  for  making 
switchboard  connections  on  account  of  their  flexibility 
and  ease  of  manipulation.  They  are  double  pole 
throughout;  that  is,  each  cord  contains  two  separate 
conductors  terminating  in  the  sleeve  and  tip  of  the  plug, 
respectively.  The  plug  used  in  the  "Express"  system 
contains  a  distinctive  feature  in  the  placing  of  a  stiff 
steel  spring  axially  along  the  surface  of  the  sleeve,  there- 
by insuring  a  firm  and  reliable  mechanical  contact 
between  the  sleeve  and  the  tube  of  the  spring-jack  as 
shown  in  the  sectional  actual  size  view  of  the  plug  ex- 
hibited in  Fig.  5. 


The  spring-jack  used  in  the  "Express"  system  is  a 
very  neat  and  compact  device,  mounted  on  hard  rubber, 
and  shown  as  B  in  the  accompanying  illustration  (Fig.  6), 
of  a  decade  of  subscribers'  spring-jacks  taken  from  the 
jack  section  of  a  "B"  board.  Its  working  parts  are 
best  described  by  reference  to  Figure  7,  which  illus- 
trates the  "B"  board  diagramatically,  and  from  which 
it  will  be  seen  that  the  jack  consists  of  two  springs  a,  b, 
normally  in  firm  contact  with  the  points  c,  d.  These 
springs  a,  b,  form  the  terminals  of  the  subscriber's  line, 
and  the  fact  that  each  subscriber  has  but  a  single  spring- 
jack  and  consequently  but  a  single  line  terminal  in  the 
whole  exchange,  should  be  emphasized,  as  it  is  a  distin- 
guishing feature  in  the  "Express"  system.  The  points 
c,  d,  form  the  terminals  of  the  subscriber's  batteiw, 
and  as  the  jack-springs  a,  b,  are  normally  in  contact  with 
the  points  c,  d,  it  is  clear  that  when  the  line  is  not  in  use 
the  potential  of  the  subscriber's  battery  is  upon  it. 

The  description  of  the  subscriber's  telephone  equip- 
ment, which  is  given  elsewhere,  points  out  the  fact  that 
when  the  receiver  is  on  the  hook,  the  subscriber's  line  is 
open  so  far  as  the  subscriber's  battery  is  concerned,  with 
the  battery  upon  it,  and  also  that  the  act  of  raising  the 
receiver  from  the  hook,  closes  the  line  and  battery 
through  the  receiver  and  the  secondary  of  the  induction 
coil.  It  is  in  the  subscriber's  spring-jack  that  the  battery 
connection  with  the  subscriber's  line  is  made  by  reason 
of  the  pressure  of  the  springs  a,  b,  against  the  points 
c,  d,  but  before  the  battery  reaches  the  points  c,  d,  in 
each  subscriber's  spring-jack,  it  passes  through  the  indi- 
vidual annunciator  drop  or  subscriber's  indicator  for  that 
particular  jack.  Clearly,  then,  the  raising  of  the  sub- 
scriber's receiver  from  the  hook  closes  the  line  circuit 
through  the  telephone,  the  secondary  of  the  induction 
coil  and  the  annunciator  drop  on  the  "B"  board,  and 
clearly,  also,  will  the  insertion  of  a  plug  into  the  spring- 
jack  of  the  subscriber  indicated  upon  the  subscriber's 
drop,  restore  the  gravity  annunciator  drop  through 
the  breaking  of  the  contacts  between  the  springs  a,  b, 
and  the  points  c,  d,  respectively,  and  at  the  same  time 
remove  all  connection  between  the  subscriber's  calling 
battery  and  the  subscriber's  line. 

Trunk  lines  are  used  only  for  conversational  pur- 
poses by  subscribers,  and  are  not  called  upon  for  office 
duty  between  operators  or  otherwise.  Their  specific 
utilization  consists  in  the  making  of  temporary  exten- 
sions of  subscribers'  lines  between  "B"  boards  and  "A" 
boards.  The  trunk  lines  are  divided  into  two  classes, 
known  as  main  trunks,  or  those  extending  between 
branch  and  main  offices  and  local  trunks,  or  those  ex- 
tending between  the  "A"  and  "  B  "  boards  of  a  single 
office.  Main  and  local  trunks  are  each  in  turn  divided 
into  two  classes,  namely,  "A"  and  "B"  trunks.  "A" 
trunks  are  those  running  from  incoming  "  B  "  boards  to 
"A"  boards,  and  have  each  end  terminating  in  a  plug, 
while  "B"  trunks  are  those  appearing  on  the  "A" 
boards  as  spring-jacks  and  run  to  outgoing  "  B  "  boards 
direct,  where  they  terminate  in  the  form  of  plugs.  It  is 
through  the  use  of  local  trunks,  therefore,  that  the  lines 
of  conversing  subscribers  are  extended  from  their 
permanent  sections  on  the  "  B  "  board  to  a  given  section 
of  the  "A"  board.  "  B  "  trunks  invariably  extend  as 
outgoing  from  an  "A"  section  spring-jack  to  a  "  B  "  sec- 
tion plug  without  being  interrupted  by  any  switching  or 
other  device,  as  will  be  shown,  but  "A"  trunks  are  each 
cut  into  by  the  intermediate  cross  connecting  board,  or 
the  distributing  board  on  the  way  from  the  calling  sub- 
scriber's, or  the  incoming  "  B  "  board  to  the  "A"  board. 

Upon  ^tracing  the  route  of  exchange  switching  it 
will  be  found  that  the  incoming  "  B  "  operator,  or  the 
one  having  charge  of  the  section  upon  which  a  call 
originates,  will  plug  a  local  "  A  "  trunk  into  the  calling 
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Fig.  6. — The  "Express''  System. — Some  Devices  Used. 


References.  —A ,  Trunk  Indicator  Lamp  Rack.—B,  Decade  of  Subscribers'  Spring-jacks  showing  Battery  Contact  Points  and  mode  of 

Inserting  Plugs. — C,  Decade  of  Subscribers'  Self-restoring  Drops \  with  aluminum  Shutter. — D.  Trunk  Clearing  Indicator 

Relay. — E,  Balancing  or  Retarding  Coil.— P.,  Decade  of  Ringing  Keys,  the  Reverse  Side  of  which  is  per  H. 

G,  Cover  for  Lamp  Rack  A  .—Ht  Decade  of  Listening  Keys. — /,  Compound  Relay.— f,  Plug 

Gravity  Lamp  Indicator  Switch. — K,  Conde?iser. — Z-,  i.ooo-ohm  Relay. 

M%  Magnetic  Trunk  Clearing  Indicator. 
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subscriber's  spring-jack.  This  "A"  trunk  does  not 
take  the  call  through  the  "  A  "  board  direct  but  con- 
stitutes the  first  division  of  the  entire  "  A  "  trunk  or 
the  division  which  extends  from  the  "  B  "  board  to  the 
intermediate  board.  From  the  intermediate  board,  the 
second  division  of  the  "  A  "  trunk  is  continued  to  such 
particular  section  of  the  '•  A  "  board  as  may  have  been 
predetermined  by  the  chief  operator,  who  regulates  the 
number  of  "  B  "  sections  each  "  A  "  operator  is  to  han- 
dle as  incoming  according  to  the  methods  shown  in  the 
detailed  description  of  the  intermediate  board.  <  It  is 
from  the  intermediate  board  therefore  that  the  call  con- 
tinues along  the  second  division  of  the  "  A  "  trunk  until 
it  reaches  its  proper  "  A  "  plug  on  the  "  A  "  board.  The 
"  A  "  operator  then  plugs  this  "  A  "  trunk  into  the  spring- 
jack  forming  the  terminal  of  the  proper  "  B "  trunk, 
which  carries  the  circuit  to  the  section  of  the  "  B  ''  board 
containing  the  called  or  outgoing  subscriber's  spring-jack 
where  the  only  remaining  opening  in  the  circuit  is 
closed  by  the  outgoing  "  B  "  operator,  all  as  fully  de- 
scribed hereafter.  Trunk  lines  have  condensers  in  circuit 
and  also  the  indicator  batteries  and  devices,  affording 
means  for  manipulating  indicator  signals  as  will  be  showu. 

VI. 

It  is  well  known  among  those  who  are  familiar 
with  telephone  exchanges  that  during  certain  hours  of 
the  day  there  will  be  comparatively  little  business  to 
handle,  while  at  other  hours  each  and  every  operator 
will  be  kept  exceedingly  busy  and  the  exchange  will  be 
running  to  its  full  capacity.  It  is  this  situation  that  led 
to  the  designing  and  use  in  San  Francisco  of  a  special 
distributing  switchboard  called  the  intermediate  cross- 
connecting  board,  which  affords  the  means  by  which  the 
business  received  by  the  "  A"  board  from  the  incoming 
"  B "  board  may  be  split  up  and  evenly  apportioned 
among  the  operators  handling  the  various  sections  of 
the  "  A  "  board.  There  are  furthermore  certain  hours, 
particularly  at  night,  when  a  single  •'  A  "  operator  can 
handle  all  the  "  A "  board  switching,  in  which  event 
every  section  of  the  "  B  "  board  may  be  thrown  upon 
say  two  sections  of  the  "  A"  board  by  properly  switch- 
ing the  local  '■  A  "  trunks  thereto  at  the  intermediate 
board.  Then,  at  other  times  of  day,  the  rush  of  business 
will  be  so  great  that  it  will  be  necessary  for  each  "  A  " 
section  to  be  worked  to  its  fullest  capacity,  in  which 
event  the  "  A  "  trunks  will  be  so  commutated  at  the  inter- 
mediate board  that  each  section  of  the  "  A"  board  will 
be  called  upon  to  handle  the  incoming  switching  business 
of  say  two  or  three  sections  of  the  "  B  "  board.  There 
is,  therefore,  no  fixed  or  permanent  connection  between 
given  "  A  "  sections  and  given  "  B "  sections  of  the 
switchboard,  nor  does  a  given  "  A  "  trunk  starting  at  a 
given  "  B  "  section  have  a  fixed  or  permanent  terminal 
at  any  given  section  of  the  "  A  "  board,  but  the  "  A  " 
trunks  connecting  the  "  A  "  and  "  B  "  boards  are  changed 
during  the  day  according  to  the  volume  of  business 
transacted.  This  is  done  through  the  intermediate  board, 
which  cuts  into  the  "  A  "  trunks  only  and  is  so  designed 
that  its  upper  portion  contains  rows  of  spring-jacks 
forming  the  terminals  of  the  division  of  the  "  A  "  trunk, 
which  ends  at  the  ';  A  "  board.  Inasmuch  as  each  sect- 
ion of  the  "  A"  board  receives  the  incoming  business  of 
fifteen  "A."  trunks,  it  is  advisable  that  there  should  be  as 
many  horizontal  rows  of  spring-jacks  on  the  intermediate 
board  as  there  are  sections  on  the  l'  A  "  board,  and  also 
that  each  such  row  should  contain  the  spring-jacks 
forming  the  terminals  of  the  fifteen  "  A  "  trunks  belong- 
ing to  a  given  "  A  "  section,  as  in  this  way  a  glance  at 
the  intermediate  board  instantly  conveys  information 
as  to   the   distribution   of  incoming  work   among  the 


various  sections  of  the  "  A. "  board.  In  like  manner  the 
lower  portion  of  the  intermediate  board  contains  the 
plugs  forming  the  permanent  terminals  of  the  division 
of  the  "  A  '*  trunks  running  to  the  "  B  "  board.  These 
plugs  are  similarly  arranged  in  rows  corresponding  to  the 
"  A  "  trunk  plugs  on  the  "  B  "  board  with  the  exception, 
however,  that  each  "B"  board  contains  but  ten  "A"  trunk 
plugs,  hence  each  horizontal  row  of  plugs  in  the  intermedi- 
ate board  should  preferably  contain  ten  plugs.  It  is  found 
by  experience  that  during  the  busiest  hours,  two  sections 
of  the  "  A  "  board  will  handle  all  the  incoming  business 
of  three  sections  of  the  "  B  "  board  when  operated  to  its 
fullest  capacity,  aud  as  all  sections  are  designed  to  sat- 
isfy maximum  demands,  exchanges  are  so  laid  out  that 
there  are  two  "  A  "  sections  to  each  three  "  B  "  sections. 
The  upper  portion  of  the  intermediate  board,  therefore, 
contains  fifteen  times  as  many  spring-jacks  as  there  are 
sections  to  the  "  A  "  board,  while  the  lower  portion  con- 
tains ten  times  as  many  cords  and  plugs  as  there  are 
sections  to  the  "  B  "  board.  Frequently,  the  first  two  or 
three  "  A  "  trunks  of  each  section  of  the  "  B  "  board  will 
be  grouped  together  and  plugged  on  to  the  spring-jacks 
forming  the  terminals  of  the  "  A  "  trunks  leading  to  two 
sections  of  the  "  A  "  board;  at  other  times  three  given 
"  B"  sections  that  are  very  busy  will  be  trunked  to  two 
given  "  A  "  sections  while  the  business  of  the  remaining 
"  B  "  sections  may  be  such  that  one  "  A  "  operator  can 
handle  the  business  of  half  a  dozen  or  more  "B  "  sections, 
etc.  No  delay  in  answering  calls  or  otherwise  is  oc- 
casioned through  the  use  of  the  intermediate  board. 

The  "  Express  "  system,  as  at  present  used  in  San 
Francisco,  is  operated  through  intermediate  boards  as 
described,  and  their  use  has  always  given  perfect  sat- 
isfaction, but  it  is  now  believed  that  equal  satisfaction 
and  greater  simplicity  will  be  derived  by  dispensing 
with  their  use  and  connecting  the  "  A  "  trunks  of  given 
<;  B "  sections  to  given  "  A "  sections  permanently. 
When  this  is  done  a  red  lamp  on  the  "  B  "  board  can  be 
connected  iu  series  to  the  proper  red  lamp  on  the  '■  A  " 
board,  thus  enabling  them  to  be  lighted  simultaneously 
aud  thus  dispensing  with  the  use  of  the  trunk  line  clear- 
ing indicator  or  relay  on  the  "  B  "  boards,  as  shown. 

VII. 

Listening  keys  (shown  as  H in  Figure  6)  are  used  for 
cutting  "A"  operators'  instruments  on  any  ^particular 
section  of  the  "A"  board  into  the  lines  of  such  calling 
subscribers  as  the  "  B  "  operators  may  extend  over  to 
the  "A"  board.  "A"  operators  and  boards  alone  are 
provided  with  listening  keys,  hence  only  "A"  operators 
can  converse  with  subscribers. 

Order  wire  keys  (see  F,  Figure  6)  are  also  placed  on 
''A"  boards  alone,  and  may  best  be  described  as  ex- 
change service  keys.  Their  function  is  to  enable  any 
"A"  operator  to  speak  with  the  operator  of  any  desired 
"  B  "  section,  and  they  are  used  for  such  service  exclu- 
sively. Each  order  wire  may  be  considered  as  originat- 
ing permanently  in  the  head  telephone  of  the  "  B  "  oper- 
ator for  a  given  section  of  the  "  B  "  board,  whence  it 
continues  to  the  corresponding  order  wire  key  of  each 
"A"  section.  Order  wire  keys  bearing  corresponding 
numbei's — that  is  for  corresponding  sections  of  the  "  B  " 
board — are  wired  in  multiple,  and  as  the  keys  are  nor- 
mally in  open  circuit,  and  as  each  "A"  operator  is  pro- 
vided with  an  individual  order  wire  key,  any  "A"  oper- 
ator may  call  up  any  "  B  "  operator  at  will  by  depress- 
ing the  proper  order  wire  key.  "  B  "  operators,  there- 
fore, can  be  called  only  by  "A"  operators  ;  hence  they 
cannot  call  up  any  subscriber  or  any  operator.  They 
have  no  meaus  for  listening  to  conversations  between 
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subscribers  and  can  talk  only  with  such  "A"  operators 
as  may  call  them  up  over  the  order  wire.  "A"  opera- 
tors to  the  contrary,  as  has  been  shown,  can  cut  their 
instruments  into  conversations  over  subscribers'  lines 
passing  through  their  boards,  or  into  circuit  with  any 
"  B  "  operator  at  will. 

Subscribers'  "  Express"  equipments  are  arranged  for 
full  metallic  service,  as  shown  diagramatically  in  Figure 
7,  illustrating  the  simplified  circuits  of  the  system  when 
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Fig.  7. — The  "  Expbess  "  System. — Diagbam  of  Subscribers' 

Station,  Spbing  Jack  and  Self-bebtobing 

Annunciator  Indicator. 

the  receivers  are  off  the  hooks  and  the  instruments  are  in 
use.  The  weight  of  the  receiver  on  the  hook  H  de- 
presses it,  maintaining  an  open  circuit  between  the  hook 
point  h  and  the  springs  /  g,  at  the  same  time  grounding 
one  side  of  the  line  through  the  magneto  call-bell  at  the 
point  i.  Upon  raising  the  receiver  from  the  hook,  how- 
ever, the  ground  is  taken  from  the  circuit  and  call-bell 
by  breaking  the  contact  i,  and  the  line  circuit  is  com- 
pleted by  the  pressure  of  the  hook  point  h  against  the 
springs  /  g,  which  closses  the  local  battery  circuit  through 
the  transmitter  and  the  primary  of  the  induction  coil, 
and  also  closes  the  line  circuit  through  the  receiver  and 
the  secondary  coil.  As  described  elsewhere  this  closes  the 
subscribers'  battery  circuit  that  is  always  upon  the  sub- 
scribers' line  when  in  use,  and  thereby  transmits  the 
subscribers'  call  to  the  proper  indicator  on  the  "  B " 
board.  The  action  of  the  hook,  therefore,  closes  the 
subscribers'  line  when  in  use,  and  opens  it  when  idle 
with  the  telephone  on  the  hook. 

VIII. 

The  automatic  indicators,  which  form  a  character- 
istic feature  of  the  "  Express  "  system,  give  continuous 
visual  indications  from  which  the  operators  ascertain 
the  condition  of  each  and  every  circuit  at  a  glance. 
Their  scope  of  utility  is  most  comprehensive,  for  they 
not  only  relieve  the  public  from  any  responsibility  in 
calling  up  central  or  in  ringing  off,  but  they  faithfully 
subserve  every  function  hitherto  performed  by  operators 
in  restoring  indicators,  testing  for  "  busy,"  listening  for 
responses,  ascertaining  if  conversation  is  yet  in  prog- 
ress, or  in  looking  after  renegade  subscribers  who  are 
never  known  to  "ring  off."  Moreover,  through  their 
use  it  becomes  impossible  for  operators  to  make  mistakes 
in  switching  without  having  their  attention  called  to  the 
error.  Beyond  this  a  further  advantage  in  the  use  of 
visual  indicators  rests  in  the  fact  that  in  relieving  oper- 
ators of  the  labor  of  listening  to  ascertain  when  the  Hue 
is  clear,  the  indicator  system  enables  them  to  restore  the 
lines  when  clear  with  far  greater  celerity  than  can  possi- 
bly be  done  otherwise.  As  a  result  a  greater  number 
of  subscribers  can  be  handled  over  a  given  number  of 
trunks  cleared  by  visual  indicators  than  will  be  possible 
by  any  other  means. 

These  indicators  are  conveniently  arranged  on  both 
"A"  and  "  B  "  boards,  and  are  actuated  by  the  calling 


and  called  subscribers  respectively  when  they  have  com- 
pleted the  conversation  and  have  replaced  their  tele- 
phone receivers  on  the  hooks.  Inasmuch  as  the  act  of 
switching  requires  the  momentary  attention  of  three  op- 
erators, namely,  an  incoming  "  B  "  operator,  an  "A"  op- 
erator, and  an  outgoing  "  B  "  operator,  it  is  necessary 
that  each  operator  should  have  reliable  and  instant  no- 
tification of  work  to  be  done  and  concerning  the  condi- 
tion of  all  circuits  under  her  control.  Accordingly,  the 
chief  functions  of  indicators  are :  First,  to  notify  the 
proper  operator  of  the  existence  of  a  call ;  second,  to 
warn  of  improper  switching  or  the  failure  of  a  subscri- 
ber to  respond,  and  third,  to  convey  such  information 
as  is  necessary  to  enable  the  operator  to  ascertain  the 
condition  of  the  circuit  until  the  conversation  has  ceased 
and  it  is  time  to  clear  the  lines.  All  this  is  done  auto- 
matically and  by  visual  signals  without  the  slightest  ef- 
fort on  the  part  of  any  operator  in  cutting  into  lines, 
listening  for  conversations,  or  without  a  ringing-off  sig- 
nal by  the  subscriber  or  any  manual  effort  whatever  on 
the  part  of  any  one. 

The  operation  of  a  reliable  and  comprehensive  sys- 
tem of  indicators  is  best  accomplished  through  the 
placing  of  the  indicators  with  their  accompanying  battery 
and  balancing  coils  across  the  conductors  of  a  trunk  line. 
This  is  done  in  the  manner  shown  in  Figure  9,  where 
the  indicator  battery  and  retarding  or  balancing  coil  are 
placed  across  the  "A"  trunk.  The  indicator  is  connected 
to  the  tip  side  of  the  trunk,  that  is,  to  the  wire  leading 
to  the  tip  side  of  the  trunk  plug,  while  the  retarding 
coil  is  connected  to  the  opposite  or  sleeve  side  of  the 
trunk  with  the  indicator  battery  in  circuit  between  the 
indicator  and  retarding  coil,  thus  preserving  an  inductive 
balance  on  each  side  of  the  battery.  In  order  that  the 
automatic  signalling  of  a  calling  subscriber  when  he  has 
completed  a  conversation  should  not  interfere  with  the 
automatic  signals  sent  to  the  outgoing  "  B  "  board  by  the 
called  subscriber  at  the  same  time,  the  condenser  shown 
as  Cin  Figure  9,  and  which  has  a  capacity  of  one  micro- 
farad, is  inserted  in  the  indicator  side  of  the  'A"  trunk, 
which  breaks  the  metallic  conductivity  of  the  wire,  but 
not  its  telephonic  or  inductive  continuity.  In  no  other 
portion  of  the  "  Express  "  system  are  condensers  used. 
It  is  obvious,  then,  that  the  presence  of  the  condenser 
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Fig.  8. — The  "Express"  System. — Diagram  of  "B" 
Operator's  Indicators. 

in  the  "A"  trunk  will  prevent  the  indicator  battery  from 
completing  a  circuit  through  any  device  placed  beyond 
the  condenser ;  hence  the  indicator  current  on  the  "A" 
trunk  does  not  reach  the  spring-jacks  on  the  "A"  board, 
but  is  confined  to  the  "A"  trunk  and  the  line  and  circuits 
of  the  calling  subscriber.  Similarly  the  indicator  circuit 
of  the  "  B  "  trunk  is  entirely  independent  of  everything 
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Fig.  9.     Simplified  Diagram  of  the  "Express''  System. 

References — T.  L.  C.  I.o  r"R.."  Trunk  Line  Clearing  Indicator  or  Relay. — 5.  J.,  Subscriber's  Spring-jack. — 5.  /..  Subscriber's  Indicators. 

S.  I.  B.,  Subscribei-'s  Indicator  Battery. — H.  T,  Head  Telephone. — C,  Condenser.— B.  C,  Balancing  Coil. — L.  B.,  Local  Battery, 

"A"  O.  T.y  "A"  Operator's  Telephone. — G.,  Ringing  Generator. 


except  the  "B"  equipment.  la  practice  the  indicator 
battery  is  in  closed  circuit  through  the  various  instru- 
ments upon  the  subscriber's  line  during  conversational 
use,  but  as  the  current  is  exceedingly  small,  seldom  ex- 
ceeding one  milliampere,  its  presence  is  found  to  be 
entirely  neglected,  even  in  long  distance  telephoning. 

The  methods  by  which  the  indicator  lamps  on  the 
table  of  the  "A"  switchboard  are  actuated  are  clearly  set 
forth  on  Figure  10,  which  shows  the  table  complete  ex- 
cept the  order  wire  keys,  but  as  the  functions  and  con- 
nections of  these  have  been  fully  explained,  and  as  they 
cut  no  figure  in  the  operation  of  the  indicator  lamps,  the 
omission  is  of  no  consequence.  In  addition  to  the  order 
wire  keys,  the  table  of  the  "A"  board  contains  four  sets 
of  devices  each  in  a  row  which  are  named  in  order,  com- 
mencing with  the  front  of  the  board  and  individually 
described  as  follows : 


First  are  the  listening  keys,  which  rest  in  their 
normal  condition  when  standing  vertically  when  the 
operators  telephone  is  cut  out  of  circuit  and  a  secondar}' 
contact  in  circuit  with  the  white  indicator  lamp  is 
closed. 

Second  are  the  white  indicator  lamps,  which  are  set 
into  the  table  in  the  manner  shown,  and  when  lighted 
designate  the  "A"  trunk  plug  upon  which  is  an  unan- 
swered subscriber's  call.  The  battery  operating  the 
white  lamp  may  be  broken  either  by  the  act  of  a  calling 
subscriber  in  placing  the  telephone  on  the  hook,  by  the 
"A"  operator  in  lifting  the  trunk  plug  containing  the 
subscriber's  call  from  the  plug  receptacle,  or  by  the  "A" 
operator  in  depressing  the  listening  key  in  order  to  cut 
her  instruments  into  circuit.  In  this  connection  it 
should  be  noted  that  the  actuation  of  indicators  whether 
of  annunciator  form  or  miniature  lamps  invariably  occurs 
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Fig.  10.— The  "  Express 


'  System. — Table  of  "A"  Switchboard,  Showing  the  Circuits 
Controlling  the  Indicator  Lamps. 


through  the  performance  of  a  function  that  is  usual  in 
making  switch  connections,  such  as  the  lifting  of  a  trunk 
plug  from  its  receptacle  or  the  cutting  in  of  an  operator's 
telephone  into  a  subscriber's  circuit,  etc.  In  actual  work 
the  operation  of  the  white  lamp  is  of  a  converse  nature 
to  that  just  described  :  the  calling  subscriber  having 
lifted  the  telephone  from  the  hook,  sends  the  subscriber's 
battery  current  to  the  "  B "  board  thus  actuating  the 
subscriber's  indicator.  The  operator  in  charge  of  the 
incoming  "B"  board  plugs  the  "A"  trunk  line  into  the 
subscriber's  spring-jack  which  cuts  off  the  subscriber's 
battery  as  previously  explained,  and  at  the  same  time 
closes  the  circuit  actuating  the  indicator  on  the  "A" 
board  for  that  particular  trunk  through  the  subscriber's 
instruments.  The  indicator  circuit  being  closed  lights 
the  white  indicator  lamp  designating  a  call  as  stated,  and 
this  lamp  remains  lighted  until  the  call  receives  atten- 
tion, when  the  depressing  of  the  listening  key  opeus  the 
lamp  circuit  and  extinguishes  the  light.  Moreover, 
should  the  operator  accidentally  pull  out  a  busy  plug, 
the  returning  of  such  plug  to  its  receptacle  would  light 
the  white  lamp  designating  it,  and  so  afford  instant 
notification  of  the  error  committed. 

Then  in  the  third  row  are  the  plugs  forming  the  ter- 
minals of  the  "'A"  trunks  which  appear  behind  the 
white  indicator  lamps,  but  their  use  requires  no  further 
description  than  that  already  given. 

In  the  last  row  are  the  red  lamps  which  form  the 
ringing  off  or  the  clearing  indicators  for  the  trunk  plugs 
they  respectively  designate.  Like  the  white  lamps,  they 
are,  under  normal  conditions  and  as  described  elsewhere, 
under  the  control  of  the  calling  subscriber  so  far  as 
their  lighting  is  concerned  and  also  in  that  they  are  ex- 
tinguished when  the  operator  has  performed  her  duty. 

Under  the  table  of  the  "A"  switchboard  are  placed 
three  pieces  of  accessory  apparatus,  two  of  which,  the 
listening  key  switch  and  the  plug  receptacle  or  gravity 
switch,  are  controlled  by  the  operator,  while  the  third 
is  a  1,000-ohm  relay  energized  by  removing  the  subscri- 
ber's receiver  from  the  hook  and  demagnetized  by  re- 
placing the  receiver  upon  the  hook.  This  relay  controls 
the  lighting  of  the  indicator  lamps  on  the  table  and  the 
operator  controls  their  extinguishing  through  the  ordi- 


nary use  of  the  listening  key  and  the  trunk  plug  in 
switching,  as  shown.  The  primary  object  of  the  listen- 
ing key  is  to  cut  the  operator's  instruments  into  the  call- 
ing subscriber's  circuits,  which  can  be  done  by  drawing 
the  key  forward,  thereby  closing  the  contacts  g  h  and  ij 
respectively,  which  also  separates  the  points  e  and  /,  for 
the  battery  circuit  for  the  white  lamp.  It  is  plain,  then, 
that  if  the  white  lamp  is  lighted  the  cutting  of  the  oper- 
ator's instrument  into  the  calling  subscriber's  line,  as 
must  be  done  in  answering  a  call,  will  extinguish  the 
light.  The  trunk  plug  rests  in  and  its  weight  bears 
down  a  receptacle  forming  the  long  arm  of  a  right  angle 
lever  at  the  fulcrum  of  which  I,  is  connected  one  side  of 
the  lamp  battery.  The  short  arm  of  the  lever  has  two 
platinum  points  near  the  end,  which  with  their  respec- 
tive circuits  form  the  contacts  e  and  d.  When  the  plug 
is  idle  its  weight  closes  the  contact  e  in  circuit  with  the 
white  lamp,  but  when  the  plug  is  in  use  its  receptacle  is 
raised  by  the  spring,  closing  the  contact  d  in  the  red 
lamp  circuit.  The  red  and  white  lamps  are  alternately 
thrown  into  circuit,  but  not  necessarily  operated,  by  the 
use  or  non-use  of  the  trunk  plug.  The  armature  of  the 
relay  forms  one  lever  of  a  simple  two-point  switch,  the 
fulcrum  K  of  which  is  connected  to  the  other  side  of  the 
lamp  battery  while  the  back  contact  a  is  in  direct  con- 
nection with  one  side  of  the  red  lamp,  and  the  front  con- 
tact b  is  in  similar  connection  with  tbe  white  lamp. 

The  normal  condition  of  tbe  equipment  of  the  table 
of  the  "A"  board  is  as  shown  in  the  drawing,  and  the 
instant  the  calling  subscriber  lifts  his  receiver  from  the 
hook  the  operator  in  charge  of  the  incoming  "B"  board 
notes  the  call  and  plugs  it  on  to  the  "A"  trunk,  the  other 
end  of  which  appears  as  the  plug  shown  in  Figure  10. 
This  acton  the  part  of  the  "  B"  operator  cuts  out  the 
subscriber's  battery  and  restores  the  subscriber's  indica- 
tor on  the  "  B  "  board,  and  simultaneously  the  indicator 
battery,  being  on  the  "A"  trunk  as  explained  elsewhere, 
is  thrown  on  to  the  calling  subscriber's  line,  but  as  this 
has  been  closed  by  the  subscriber  in  taking  his  receiver 
off  the  hook,  the  indicator  circuit  is  thus  completed 
through  the  1,000-ohin  relay  shown  in  the  drawing.  The 
relay  armature  springs  forward,  closing  the  circuit  of  the 
white   lamp   through   the   contacts    b  e  f  e.     The   light 
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quickly  attracts  the  attention  of  the  "A"  operator,  who 
presses  forward  the  listening  key  indicated  by  the  burn- 
ing of  the  white  lamp,  and  asks  "  Xumber."  This  act 
opens  the  circuit  of  the  white  lamp  at  the  points  e  /, 
and  cuts  in  the  operator's  instruments  at  the  points  g  h 
and  i  j.  Having  ascertained  the  numbei  wanted,  the 
listening  ke}^  is  restored  to  its  vertical  position,  cutting 
out  the  operator's  instruments  and  again  cutting  in 
the  white  lamp.  The  operator  then  depresses  the  proper 
order  wire  key',  as  elsewhere  explained,  and  having  as- 
certained from  the  outgoing  "  B "  operator  the  num- 
ber of  the  "  B  "  trunk  to  be  used,  the  "A"  operator 
lifts  the  plug  indicated  by  the  white  lamp  and  inserts 
it  in  the  spring  jack  of  the  "  B "  trunk  designated. 
The  raising  of  the  plug  opens  contact  c,  which  extin- 
guishes the  white  light,  and  closes  contact  d,  restoring 
the  battery  circuit  to  the  wiring  of  the  red  lamp,  so  that 
when  the  calling  subscriber  hangs  his  receiver  on  the 
hook  the  opening  of  the  iudLcator  battery  circuit  influ- 
ences the  relay  and  releases  the  armature.  The  contact 
a  is  thus  broken,  the  contact  b  is  closed  and  the  red  lamp 
is  lighted,  signifying  that  the  conversation  is  ended  and 
that  the  Hues  are  ready  for  clearing.  The  "A"  operator 
thereupon  removes  the  plug  from  the  "  B  "  trunk  spring 
jack,  the  plug  drops  into  its  receptacle,  the  red  light  is 
extinguished  and  the  circuits  are  again  in  normal  condi- 
tion so  far  as  the  "A"  board  is  concei-ned. 

X. 

It  has  been  showndiow,  on  the  incoming  "  B  "  board 
where  a  subscriber's  call  originates,  the  call  is  made 
manifest  by  the  dropping  of  the  subscriber's  indicator 
shutter,  and  how  that  shutter  is  automatically  restored 
when  the  operator  plugs  the  call  over  on  the  "  A " 
trunk  to  the  "  A  "  board.  It  must  now  be  clear  how 
the  "A"  operator  receives  botli  calling  and  clearing 
signals,  and  when  it  is  stated  that  the  clearing  signals 
are  made  to  appear  on  the  incoming  "  B "  board 
simultaneously-  with  their  appearance  on  the  :i  A " 
board,  through  the  placing  thereon  of  a  relay-indicator 
wired  in  multiple  with  the  one-thousand  ohm  relay  on 
the  "  A  "  board,  it  will  be  equally  clear  how  the  clearing 
signal  on  the  incoming  "  B  "  board  is  given.  The  "  B  " 
board  relay-iudicator  is  the  practical  equivalent  of  the 
one-thousand  olim  relay  on  the  "  A  "  board  with  the  ex- 
ception that  it  controls  only  the  clearing  indicator  and 
therefore  has  but  a  single  contact  point  shown  as  g,  h,  in 
Fig.  8. 

The  action  of  the  "  B  "  operator's  indicator  on  the 
outgoing  board  will  be  understood  by  reference  to  Fig  8. 
The  ringing  key  contains  three  sets  of  contacts  by 
means  of  which  the  sides  m  n,  of  the  "  B  "  trunk  plug 
may  be  thrown  in  contact  at  once  with  the  points  i.j, 
forming  the  terminals  of  the  "  B  "  trunk,  or  with  the 
points  k,  I,  constituting  the  poles  of  the  magneto  M. 

In  its  normal  position  the  ringing  key  is  as  shown 
in  the  drawing,  when  the  trunk  line  continues  uninter- 
ruptedly to  the  trunk  plug,  but  on  throwing  the  key 
forward  the  trunk  plug  is  taken  from  the  trunk  line 
and  pressed  against  the  magneto  terminals  k,  I,  which 
sends  the  magneto  or  calling  current  on  the  line  of  the 
called  or  outgoing  subscriber.  Simultaneously  with  this 
the  riugiug  key  closes  the  circuit  between  the  points  a, 
b,  which  actuates  the  lower  magnet  B  of  the  compound 
relay  shown  in  the  drawing  and  illustrated  in  Figure  6  as 
I.  The  magnet  B  attracts  the  armature  C  from  the 
back  stop  c  to  its  core  when  the  act  of  the  operator  in 
taking  the  magneto  current  off  the  subscriber's  line 
breaks  the  circuit  of  the  magnet  B  at  the  points  a,  b,  and 
the  armature  C  falls  back  closing  the  lamp  circuit  at  the 
point  e.  This  point  is  platinum  tipped  and  constitutes 
the  means  for  the  closing  of  the  circuit  of  the  battery  A  to 


the  white  lamp  G.  The  lamp  remains  burning  until  the 
called  subscriber  takes  the  receiver  off  the  hook  which 
closes  the  circuit  of  the  indicator  battery  as  shown  else- 
where and  actuates  the  trunk  clearing  indicator  shown. 
This  is  the  indicator  illustrated  as  D  in  Fig.  6  and  pre- 
viously referred  to  as  the  practical  equivalent  of  the 
one-thousand  ohm  relay  in  use  on  the  "  A  "  board,  and 
it  will  be  noted  that  when  energised  its  single  contact 
points  g,  h,  will  be  closed  throwing  the  local  lamp 
battery  A  upon  the  upper  magnet  /  of  the  compound 
relay,  which  results  in  the  raising  of  the  lever/  liberat- 
ing the  armature  C  and  opening  the  circuit  of  the  white 
lamp  at  the  ratchet  point  e.  It  will  thus  be  seen  that 
the  "  B  "  operator  is  fully  advised  of  the  condition  of  the 
line  of  the  called  subscriber  even  though  she  has  no 
means  of  cutting  into  the  circuit  and  listening  to  con- 
versations. The  lighting  of  the  white  lamp  indicates 
the  proper  transmission  of  the  call  to  the  called  sub- 
scriber and  the  subscriber's  response  thereto  is  indicated 
by  the  extinguishing  of  the  light.  The  conversation  be- 
ing finished,  the  called  subscriber  replaces  the  receiver 


Fig.  11. — The  "Express"  System. 
Subscriber's  Set  Complete. 


on  its  hook  thus  opening  the  circuit  of  the  indicator 
battery  and  restoring  the  trunk  clearing  indicator.  The 
operator  being  thus  informed  that  the  conversation  is 
ended,  pulls  the  plug  from  its  spring-jack  which  takes 
the  indicator  battery  off  the  subscriber's  line  and  places 
the  subscriber's  battery  thereon,  thus  restoring  the  "  B  " 
board  and  the  subscriber's  line  to  their  normal  condition. 


XI. 

An  interesting  feature  of  the  "  Express  "  system  lies 
in  the  use  of  storage  battery  exclusively  for  all  exchange 
purposes  and  the  advantages  accruing  from  this  proceed- 
ure  are  most  pronounced.  How  this  is  done,  will  be 
best    explained  by   describing  the   system    as    actually 
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operated  by  the  Pacific  Telephone  and  Telegraph  in 
San  Francisco  to-day.  The  telephone  system  of  San 
Francisco  comprises  about  5700  subscribers,  apportioned 
between  five  exchanges,  as  follows  : 

Main  Exchange 3000  Subscribers 

East  Branch  Office 800  " 

South     "  "    800  " 

West     "  "    800  " 

Mission"  " 300  " 

Total,  5700  Subscribers 
The  subscribers  of  the  Main  Exchange  are  handled 
either  through  the  Main  office  or  through  one  of  its 
three  sub-offices,  respectively  known  as  the  "  Drumm," 
"Front  "and  "  Grant  "  sub-offices,  and  each  sub-office 
contains  only  "  B  "  equipments  that  trunk  through  to 
the  Main  office  with  the  same  facility  and  practically 
under  the  same  conditions  that  would  prevail  were  they 
located  in  the  operating  room  of  the  same  exchange. 
These  five  exchanges  and  three  sub-offices,  constituting 
eight  offices,  are  located  throughout  the  city,  at  distances 
varying  from  one  to  three  miles  from  the  main  exchange, 
and  are  all  operated  from  two  sets  of  storage  batteries  in 
the  Main  Exchange. 

Each  of  these  batteries  contains  eight  150  ampere-hour 
cells  connected  in  series,  one  of  which  known  as  the 
subscriber's  battery,  operates  the  subscribers'  lines 
and  indicators  of  every  telephone  in  the  city,  and  the 
other  battery,  known  as  the  indicator  battery,  operates 
all  indicators,  except  subscribers'  indicators,  in  the  eight 
offices  named. 

As  originally  installed,  the  subscribers'  and  indicator 
circuits  of  each  "  Express  "  section  in  San  Francisco, 
were  operated  from  open  circuit  battery,  each  such  cir- 
cuit requiring  twenty  cells,  and  each  such  section  being 
independent  of  all  others.  Although  this  arrangement 
gave  no  more  trouble  than  ordinarily  occurs  in  the  use 
of  open  circuit  battery,  it  was  not  deemed  sufficiently 
satisfactory,  and  gradually  each  section  of  the  switch- 
board was  thrown  upon  the  accumulators  until  now  the 
entire  system  has  been  so  operated  for  over  eighteen 
months.  The  battery  circuits  are  distributed  to  the 
various  branch  and  sub-offices  by  circuits  of  No.  10  B. 
&  S.  bare  copper  wire  supported  on  poles,  and  an  aston- 
ishing feature  is  that  considering  all  demands  including 
leakage,  the  output  of  the  subscriber's  battery  for  the  en- 
tire system  of  5700  subscribers  varies  between  one  and 
one-and-one-half  amperes,  never  exceeding  two  amperes, 
while  the  current  output  of  the  indicator  battery  is  but 
five  amperes  during  the  hours  of  heaviest  service,  all 
at  about  18  volts.  The  maximum  output  of  these  bat- 
teries is  therefore,  but  126  watts,  the  cost  of  which  com- 
pared with  the  cost  of  operating  the  system  by  open  cir- 
cuit batteries,  is  insignificant.  The  service  rendered  by 
the  accumulators  is  moreover  infinitely  superior  to  that 
from  other  batteries. 

XII. 

Eemembering  that  the  permanent  terminals  of  all 
subscriber's  lines  are  located  as  individual  spring  jacks 
on  "  B  "  boards,  each  subscriber's  line  having  but  one 
such  spring  jack  in  the  whole  exchange,  and  that  the 
chief  functions  of  each  "A"  operator  are  :  (1)  To  ascer- 
tain from  the  calling  or  incoming  subscriber  the  number 
of  the  called  or  outgoing  subscriber  and  (2)  to  close  the 
ends  of  such  subscribers'  circuits  as  the  "  B  "  operators 
in  charge  of  the  sections  containing  the  permanent 
spring  jacks  of  the  calling  and  called  subscribers  re- 
spectively, may  extend  over  to  her  section  of  the  "A" 
board  ;  and  assuming  that  subscriber  JSTo.  409  desires  to 
converse  with  subscriber  No.  1510,  the  modus  operandi 


of  switching  in  the  exchange  will  be  as  follows,  it  being 
further  assumed  that  both  subscribers  are  located  in  the 
same  exchange. 

The  act  of  the  calling  subscriber  (No.  409)  in  taking 
the  receiver  off  the  hook  will  send  a  call  in  on  the  "  B  " 
board  which  will  be  received  on  the  400  section  and  in- 
dicated on  subscriber's  indicator  No.  409.  The  operator 
in  charge  of  the  section  says  nothing  to  any  one,  but  ex- 
tends the  line  of  the  calling  subscriber  over  to  the  "A" 
switchboard  by  inserting  the  plug  of  an  idle  "A"  trunk 
into  spring  jack  No.  409.  This  simple  act  automatically 
restores  the  subscriber's  indicator  on  the  "  B  "  board  and 
lights  a  white  indicator  lamp  on  the  "A"  board  desig- 
nating the  particular  "A"  trunk  plugged  in  and  indicat- 
ing that  an  unanswered  call  is  thereon.  The  call  being 
thus  transferred  to  the  "A"  board,  the  "  B  "  operator 
receiving  the  original  annunciation  is  relieved  from  lis- 
tening to  the  call  and  from  any  further  effort  whatever 
in  completing  the  switch,  unless,  perhaps,  the  called  sub- 
scriber happens  to  be  on  the  same  section. 

The  "A"  operator  presses  forward  the  listening  key 
which  cuts  her  instruments  into  the  "A"  trunk  designa- 
ted by  the  lighting  of  the  white  indicator  lamp  and  also 
into  circuit  with  the  calling  subscriber  whom  she  asks 
"  Number?  "  and  who  replies  "  1510." 

The  "A"  operator  raises  the  listening  key  to  a  vert- 
ical position,  thereby  cutting  her  instruments  out  of  cir- 
cuit with  the  calling  subscriber  and  then  depresses  the 
order  wire  key  connecting  her  instruments  with  the 
head  telephone  of  the  "B  "operator  in  charge  of  the 
1500  section  of  the  "  B  "  board  ;  that  is,  the  section  on 
which  is  located  the  terminal  of  the  lines  of  the  called 
subscriber. 

The  "A"  operator  next  calls  the  number  wanted  to 
the  outgoing  "  B  "  operator  in  charge  of  the  1500  section 
of  the  "  B  "  board,  the  conversation  between  the  two 
operators  being  carried  on  over  the  order  wire  exclu- 
sively, entirely  free  from  the  subscriber's  circuits.  The 
"  B  "  operator  notes  that  "  B  "  trunk  No.  3,  for  instance, 
is  idle  and  saying  to  the  "A"  operator  "  On  3,"  places 
the  plug  forming  the  terminal  of  "  B  "  trunk  No.  3  into 
the  spring  jack,  forming  the  terminal  of  the  line  of  the 
outgoing  subscriber  (1510),  while  simultaneously  the 
"A"  operator  places  the  plug  forming  the  terminal  of 
the  "A",  trunk  designated  by  the  burning  of  the 
white  indicator  lamp  and  on  which  she  has  received 
subscriber  No.  409,  call  into  the  spring  jack  form- 
ing the  terminal  of  "  B  "-trunk  No.  3,  thus  completing 
the  circuit  from  the  calling  subscriber's  instrument  to 
the  "  B  "  operator  of  the  section  of  the  "  B  "  board  upon 
which  terminates  the  line  of  the  called  subscriber. 

This  completes  the  switch  so  far  as  the  "A" 
operator  is  concerned  as  she  is  not  required  to  supervise 
the  call  or  to  ascertain  if  the  party  called  for  answers. 
It  is  upon  the  outgoing  "B  "  operator  that  this  duty  de- 
volves and  after  having  plugged  the  "  B  "  trunk  into 
the  spring-jack  forming  the  terminal  of  line  1510  which 
completes  the  circuit  through  from  the  calling  sub- 
scriber to  the  called  subscriber,  the  "B"  operator  de- 
presses the  ringing  key  and  throws  the  magneto  or  call- 
ing current  on  to  the  called  subscriber's  line.  This  act 
also  lights  a  white  miniature  incandescent  lamp  on  the 
"  B  "  board  indicating  to  the  operator  that  the  call  has 
been  properly  transmitted.  When  the  subscriber  re- 
sponds by  raising  the  receiver  from  the  hook  the  lamp 
is  extinguished  and  the  clearing  indicator  is  thrown 
showing  that  the  line  is  in  use.  Thus  is  given  positive 
information  as  to  whether  the  subscriber  has  been  called 
and  has  or  has  not  responded  (  in  which  event  he  will 
be  rung  up  again )  or  whether  he  is  using  the  line. 
Upon  completing  the  conversation  the  called  subscriber 
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replaces  the  telephone  on  the  hook  which  restores  the 
clearing  indicator  and  informs  the  outgoing  "  B " 
operator  that  the  conversation  is  finished  and  that  the 
line  may  be  restored.  The  operator  is  thus  enabled  to 
determine  at  any  and  all  times  the  condition  of  the  line. 
The  red  lamp  indicators  on  the  "  A  "  and  incoming 
"B"  boards  will" show  for  disconnection  when  the 
calling  subscriber  has  completed  the  conversation  and 
replaced  his  telephone.  The  plugs  of  the  "  A  "  trunk  of 
both  the  "  A  "  and  "  B  "  boards  are  then  removed  from 
the  spring-jacks  by  the  respective  operators  and  are  al- 
lowed to  drop  into  their  sockets,  which  extinguishes  the 
red  lamps.  It  will  thus  be  seen  that  the  switching  of 
the  line  of  the  calling  subscriber  on  to  that  of  a  called 
subscriber  requires  the  momentary  attention  of  the  "B  " 
operator ;  the  incoming  "  B  "  operator  receiving  the 
original  call,  instantly  plugs  it  over  to  an  "  A  :'  operator 
and  gives  it  no  further  attention  whatever,  until  the 
lighting  of  a  red  indicator  lamp  gives  notification  that 
the  conversation  is  ended  and  the  plug  is  to  be  pulled 
from  its  spring-jack.  The  "  A  "  operator  takes  the  call 
and  transfers  it  to  the  outgoing  "  B  "  operator  in  charge 
of  the  section  on  which  the  called  subscriber  is  located 
which  completes  the  "  A  "  operator's  part  of  the  switching 
until  the  burning  of  the  red  lamp  notifies  her  that  the 
plug  may  be  withdrawn.  The  outgoing  "  B  "  operator 
merely  closes  the  final  gap  between  the  ends  of  the 
subscribers  lines  and  ascertains  by  visual  signals 
whether  or  not  the  called  subscriber  has  responded, 
which  together  with  removing  the  plug  at  the  close  of 
the  conversation,  completes  her  duty.  By  this  means 
the  work  of  switching  is  evenly  divided  between  "A" 
and  "  B  "  operators,  and'  the  handling  of  calls  in  even 
the  largest  exchanges  may  be  done  with  great  facility 
and  perfect  satisfaction,  with  apparatus  much  less  ex- 
pensive than  that  ordinarily  used. 

XIII. 

An  innovation  both  practicable  and  interesting  which 
has  been  first  applied  with  success  in  the  "Express"  sys- 
tem consists  in  the  use  of  phonographs  for  the  notification 
of  calling  subscribers  when  their  calls  cannot  be  answered 
because  of  "  busy  "  or  of  the  failure  of  the  called  sub- 
scriber t©  i-espond.  In  the  main  exchange  are  two  or- 
dinary office  phonographs,  the  tube  of  each  of  which  is 
connected  to  an  individual  solid  back  long  distance 
transmitter  by  means  of  the  soft  rubber  tubing  ordinarily 
used  in  phonograph  work,  the  tubing  being  centered  in 
a  membrane  drawn  tightly  over  the  mouth-piece  of  the 
transmitter.  One  of  these  phonographs,  known  as  the 
"Busy"  phonograph,  speaks  the  words  "  Busy,  call 
again  "  incessantly,  and  the  other,  known  as  the  "  No 
reply  "  phonograph,  says  "  Subscriber  called  for  does 
not  reply,"  in  an  equally  industrious  manner. 

The  secondaries  of  the  induction  coils  for  the  phono- 
graph transmitters  are  carried  to  the  sections  of  the 
proper  switchboards  in  multiple,  that  is,  the  secondary 
of  the  "Busy"  phonograph  appears  on  each  section  of 
the  "A"  board  in  the  form  of  a  spring  jack,  and  the 
secondary  of  the  "  No  reply  "  phonograph  appears  on 
each  section  of  the  "B"  board  also  in  the  form  of  a 
spring  jack.  To  illustrate  the  use  of  the  apparatus:  if 
subscriber  No.  409  desires  subscriber  No.  1510  and  the 
outgoing  "  B "  operator  notes  that  1510  is  busy,  she 
merely  says  to  the  "A"  operator  over  the  order  wire, 
"  busy,"  and  the  "A"  operator  simply  inserts  the  plug 
forming  the  terminal  of  the  "A"  trunk  into  the  phono- 
graph spring  jack.  Subscriber  No.  409  then  hears  the 
words  :  "  Busy,  call  again,"  from  which  he  understands 
that  No.  1510  is  engaged  in  conversation  elsewhere,  and 
that  he  is  to  call  up  the  party  again  later.     He  then 


hangs  the  receiver  on  its  hook  which  actuates  the  in- 
dicators and  the  lines  are  cleared  as  at  the  end  of  a  con- 
versation. The  other  phonograph  throws  out  the 
words:  "  Subscriber  called  for  does  not  reply,"  on  the 
calling  subscriber's  instruments  after  the  outgoing  "  B  " 
operator  finds  that  she  cannot  ring  up  the  called  sub- 
scriber and  when  she  places  the  plug  forming  the  ter- 
minal of  the  "  B  "  trunk  into  the  phonograph  jack.  The 
clearing  indicators  are  then  actuated  as  before. 

These  two  phonographs  operate  the  entire  exchange 
and  their  use  relieves  operators  from  a  material  amount 
of  labor  in  conversing  with  subscribers  who  soon  learn 
that  the  phonograph  has  an  exemplary  disposition  and 
that  "  sassing  "  it  is  productive  of  no  particular  amuse- 
ment or  gain. 

There  yet  remaius  a  feature  of  the  Express  system 
that  works  great  economy  in  the  cost  of  installing  a  sys- 
tem by  reason  of  eliminating  the  necessity  of  carrying 
subscribers'  lines,  whether  on  aerial  or  underground"  cir- 
cuits, through  to  the  exchange  individually.  This  is  ac- 
complished by  the  establishing  of  semi-exchanges, 
known  as  "  sub-offices  "  in  various  sections  of  business 
districts  and  terminating  subscribers'  lines  in  such  sub- 
offices.  Only  "  B  "  boards  are  located  at  these  points, 
and  the  "  B  "  operators  in  sub-offices  trunk  through  to 
"A"  operators  in  the  main  exchange  over  "A"  trunks 
with  the  same  facility  and  rapidity  that  they  would  do 
were  the  sub-office  "  B  "  boards  located  in  the  main  ex- 
change. Branch  offices  differ  from  sub-offices  in  that 
they  contain  "A"  boards  as  well  as  "  B  "  boards.  They 
are  therefore  complete  exchanges.  , 


XIV. 

The  problem  of  expediting  the  handling  of  sub- 
scribers' lines  in  exchanges  is  tantamount  to  any  pre- 
sented to  the  telephone  engineer  for  solution,  and  the 
means  by  which  is  at  once  accomplished  the  greatest  fa- 
cility and -satisfaction  yet  attained  in  switching,  is  in 
the  use  of  the  trunking  system.  This  is  noteworthy, 
as  trunking  has  generally,  from  the  earliest  days  of 
telephony,  been  looked  upon  at  best  as  a  Decessary 
evil.  The  express  system  is  essentially  a  trunking  sys- 
tem throughout,  whether  installed  in  main,  branch  or 
sub-offices,  or  whether  used  between  either  of  these 
offices,  but  it  is,  in  reality,  an  elaboration  rather  than 
a  modification  of  trunking  in  its  familiar  sense.  It 
seems  quite  improbable  that  communication  may  be  es- 
tablished between  two  subscribers  by  means  of  devices 
requiring  the  momentary  attention  and  actions  of  three 
operators,  with  more  facility  than  can  be  done  by  a  sin- 
gle operator  upon  whose  board  is  found  the  terminals  of 
the  lines  of  both  the  calling  and  called  subscribers, 
and  whose  practically  only  act  is  to  loop  the  lines  to- 
gether. In  an  abstruse  sense  this  would  be  an  impos- 
sibility, but  the  latent  factor  which  resolves  the  situa- 
tion into  an  established  fact  rests  principally  in  the 
training  that  the  telephoning  public  unconsciously  re- 
ceives from  the  use  of  an  appliance  run  on  such  strict 
business  principles  as  is  the  Express  system.  The  sub- 
scriber soon  learns  to  respond  to  the  ringing  of  the 
bell  without  a  moment's  delay,  or  otherwise  he  will 
lose  the  call,  and  having  done  so  he  is  cognizant  of 
the  fact  that  whatever  business  the  calling  subscriber 
had  to  transact  will  be  lost  unless  the  calling  sub- 
scriber rings  up  again.  In  other  words,  the  policy  of 
the  express  system  is  that  subscribers  must  attend  to 
their  own  business  and  not  rely  on  central  in  any 
manner  for  reminders  of  business  that  has  not  been  at- 
tended to. 
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The  extraordinarily  favorable  results  obtained  with 
the  Express  system,  as  exhibited  in  the  accompanying 
plots  (Figures  12  and  13),  showing  the  average  time  of 
local  and  trnnked  connections  respectively  on  the 
switchboards  in  No.  1  office,  San  Francisco,  in  the  Milk- 
street  office,  Boston,  and  in  the  Cortlandt-street  office, 
New  York,  graphically  portray  the  , various  acts  that 
consume  time  in  switching.  The  plots  are  so  very 
clear  that  no  detailed  explanation  of  them  appears 
necessary  beyond  the  statement  that  the  Express  sys- 
tem is  used  in  San  Francisco,  while  the  Boston  and 
New  York  offices  are  equipped  with   modern  multiple 
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Fig.  12— Plot  Showing  Avekage  Time   of   Local   Connections   on   Tele- 
phone Switchboards— San  Francisco  Using  "  Express  "  Boards, 
and  Boston  and  New  York  Using  "  Multiple  "  Boards. 

boards.  The  data  from  which  the  charts  were  made 
was  collected  by  Mr.  Theodore  Spencer,  the  well-known 
telephone  engineer  of  the  American  Bell  Telephone 
.Company,  which  places  their  accuracy  above  question. 

It  may  be  well,  however,  to  call  attention  to  a  few 
sapient  points  that  the  charts  emphasize.  As  stated, 
the  San  Francisco  office  being  equipped  on  the  Express, 
or  essentially  trunk  system  throughout,  presents  the 
same  record  in  making  local  connections  as  in  making 
trunk  connections,  but  the  time  consumed  in  the  old 
form  of  trunking  common  to  multiple  board  systems,  and 
as  shown  in  the  Boston  and  New  York  characteristics, 
foims  a  very  serious  item.  The  waiting  period  on  the 
multiple  board  also  considerably  exceeds  that  indicated 
for  San  Francisco,  which  is  largely  due  to  the  reason 
given,  that  when  a  subscriber  on  an  Express  system  hears 
a  call  he  must  make  it  his  business  to  respond.  With 
the  multiple  system,  however,  the  called  subscriber  real- 
izing that  the  calling  subscriber  does  the  ringing,  will 
take  his  time  in  responding.  In  brief,  a  large  propor- 
tion of  the  time  consumed  in  switching  in  multiple 
systems  is  due  to  the  slowness  and  indifference  of  sub- 
scribers in  executing  the  acts  that  they  are  expected  to 
and  must  perform.  The  advantage  held  by  the  Express 
system  in  this  regard  rests,  therefore,  in  the  fact  that 
the  public  has  no  duty  whatever  to  perform  except  to  re- 
move the  receiver  from  the  hook  when  called  and  to  re- 
place it  thereon  at  the  close  of  the  conversation. 

A  peculiarity  of  the  diagrams  is  in  the  different 
lengths  of  the  talking  periods,  varying  from  54  seconds 
in  San  Francisco  to  110  secouds  in  New  York,  and  in 
this  connection  a  regret  may  be  expressed  that  similar 
characteristics  are  not  at  hand  from  Chicago  in  order 
that  the  propriety  of  that  hated  charge  of  ''  windiness  " 
may  be  forever  settled  in  the  findings  of  a  strictly  scien- 
tific and  unprejudiced  investigation. 

XV. 

The  expediency  of  equipping  a  telephone  exchange 
with  this  or  that  system  resolves  itself  into  the  old  ques- 


tion of  commercial  practicability — the  issue  that  so  un- 
relentingly condemns  the  fond  but  visionary  hopes  of 
many  inventors.  All  untried  schemes  must  be  consid- 
ered in  the  light  of  ventures,  but  this  article  deals  with 
systems  that  have  been  demonstrated  by  hard  practical 
use  to  be  reliable  and  of  commercial  utility.  Compari- 
sons are  not  odious  when  improved  conditions  result 
therefrom,  hence  there  is  no  objection  to  showing  as 
briefly  and  as  succinctly  as  is  possible,  the  relative  ad- 
vantages and  disadvantages  of  the  two  systems  that 
must  soon  compete  for  supremacy  in  the  equipment  of 
telephone  exchanges,  whether  large  or  small.  The  rela- 
tive merits  of"  Multiple  "  and  "  Express"  systems  are 
as  follows : 

The  "  Multiple  "  Switchboard.  Advantages — 1.  A 
single  operator  completes  the  entire  switching,  hence  the 
greatest  possible  simplicity  in  working. 

Disadvantages — 1.  Complexity  in  switchboard  wir- 
ing ;  hence 

2.  Excessive  first  cost,  and 

3.  Excessive  cost  of  maintenance. 

4.  Incurs  an  objectionable  increase  in  the  electro- 
static capacity  of  the  subscribers'  lines  because  of  the 
enormous  amount  of  switchboard  wiring. 

5.  Injury  to  a  single  section  by  fire,  water  or  other- 
wise, renders  the  entire  exchange  inoperative  until 
repaired. 

6.  The  great  number  of  working  contacts  creates  a 
serious  liability  of  trouble  because  of  the  occurrence  of 
open  circuits  in  the  old  style  board  and  of  short  circuits 
in  the  new  style  board. 

7.  The  necessity  of  applying  a  manual  test  for 
"  busy  "  before  a  switch  can  be  made. 

8.  Difficulty  of  locating  switchboard  troubles. 

9.  Excessive  cost  of  making  additions,  each  of  which 
requires  not  only  the  adding  of  a  new  section,  but  also 
the  making  of  additions  to  the  lines  of  each  subscriber 
entering  the  exchange. 

10.  High  rates  of  insurance  because  of  ready  sus- 
ceptibility to  damage  by  fire  and  water. 

The  "  Express  "  System.  Advantages — 1.  Low  first 
cost ;  being  not  in  excess  of  one-third  that  of  a  multiple 
board  of  equal  capacity. 

2.  A  single  terminal  for  each  subscriber,  securing 
absolute  simplicity  in  terminal  wiring  on  the  board. 
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Fig.  13.— Plot  Showing  Average  Time  of  Trunked  Connections  in  Tel- 
ephone Switchboards— San  Francisco  Using  "  Express  "  Boards, 
and  Boston  and  New  York  Using  "  Multiple  "  Boards. 

3.  Elimination  of  the  troubles  consequent  to  a  great 
number  of  working  contacts  in  multiple  or  in  series. 

4.  Absolute  independence  of  each  section   from   all 
other  sections. 

5.  Minimum  cost  of  maintenance. 

6.  Ease  of  locating  switchboard^troubles. 
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7.  Automatic  visual  signals  relieve  operators  from 
all  testing,  listening  for  responses,  etc. 

8.  Impossibility  of  rendering  the  whole  exchange 
inoperative  because  of  injury  by  fire,  water  or  otherwise 
to  a  single  section  ;  hence 

9.  Low  rates  of  insurance  because  of  minimum  sus- 
ceptibility to  damage  by  fire  or  water. 

10.  Ease'.and  comparative  inexpensiveness  of  mak- 
ing additions,  since  the  cost  of  a  switchboard  increases 
directly  with  the  size. 

11.  It  is  an  all-trunk  sj'Stem. 

12.  Highest  rapidity  yet  attained  in  exchange 
switching. 

13.  All  signals  from  subscribers  are  transmitted  au- 
tomatically, hence  with  unfailing  precision. 

14.  Enables  the  establishing  of  sub-offices,  as  de- 
scribed, thereby  reducing  the  investment  in  line  wires  or 
underground  cables  oftimes  enormously. 

Apparent  Disadvantages — 1.  The  services  of  actually 
three,  and  practically  two  operators  are  required  to  com- 
plete each  switch. 

XVI. 

The  "  Express  "  system  has  established  the  fact  of 
its  superiority  over  multiple  switchboards,  which  have 
hitherto  been  conceded  to  be  the  only  means  by  which 
the  business  of  large  exchanges  could  be  handled  to  an}^ 
degree  of  satisfaction.  San  Francisco,  the  home  of  the 
system,  has  tried  it  long  and  thoroughly.  Electrical  en- 
gineers whose  names  are  bywords  in  the  world  of  tele- 
phony have  visited  the  city  by  the  Golden  Gate  that 
they  might  themselves  examine  the  system  claimed  to 
be  superior  to  the  multiple  system,  j'et  which  had  ven- 
tured to  depart  from  the  lines  of  construction  univer- 
sally accepted  as  correct,  and  having  examined  it,  have 
been  satisfied,  and  they  too  confirm  its  worth.  Now 
Chicago,  true  to  the  spirit  that  has  made  its  name  a 
synonym  of  progression,  is  displacing  the  old  method 
with  the  new.  The  telephone  world  will  watch  the 
change  with  interest,  but  even  so  it  cannot  be  said  that 
the  "  Express  "  system  is  in  the  balance,  for  it  has  been 
weighed  and  not  found  wanting. 


Qducational, 


ELECTRICAL  ENGINEERING  AT  THE  UNIVER- 
SITY OF  CALIFORNIA. 


The  courses  in  electrical  engineering  for  the  Univer- 
sity of  California  come  under  the  heading  of  the  Depart- 
ment of  Mechanical  Engineering,  of  which  F.  G.  Hesse 
is  Professor  of  Mechanical  Engineering,  Frederick  Slate, 
B.  S.,  is  Professor  of  Physics,  Clarence  L.  Cory,  M.  M.  E., 
is  Assistant  Professor  of  Mechanical  Engineering.  L.  F. 
Chesebrough  is  Instructor  in  Mechanic  Arts  and  in 
charge  of  machine  shops,  and  J.  N.  Le  Conte,  M.  M.  E., 
is  Assistant  in  Mechanics. 

The  lectures  on  electrical  engineering  are  delivered 
by  Professor  Cory,  and  will  be  upon  the  following  sub- 
jects during  the  academic  year  of  1895-96  : 

Electrical  Machinery.  Construction  of  electrical 
batteries  and  measuring  instruments,  and  their  selection 
for  special  testing.  Discussion  of  the  design  and  con- 
struction of  continuous-current  electrical  machinery; 
its  application  to  electric  lighting  and  power  distribu- 
tion.    Laboratorv  tests  and  designing. 

Electrical  "Engineering.— (a)  Alternating  Currents 
and  Alternating- Current  Machinery.  Theory,  generation 
and  applications  of  single  and  polyphase  alternating 
currents;  effects  of  self-induction  and  capacity  in  cir- 
cuits ;  discussion  of  the  construction  and  design  of  gen- 
erators, transformers  and  other  alternating-current  ap- 
paratus. 


(b)  Electricity  in  Engineering  and  Principles  of  Electri- 
cal Installation.  Discussion  of  the  design,  equipment  and 
management  of  electrical  stations  ;  electric  lighting,  tel- 
egraph and  telephone  circuits ;  long-distance  transmis- 
sion of  power  by  electricity  from  water  power,  and  spe- 
cial applications  of  electricity  to  industrial  purposes. 

(c)  Electrical  Laboratory  and  Designing.  Practice  in 
the  laboratory  and  draughting-room,  illustrating  the 
work  of  the  classroom. 

The  degree  of  Electrical  Engineer  was  conferred 
upon  the  following  graduates  of  the  term  just  closed  : 
H.  W.  Corbett,  Ch.  J.  Fox,  Olcott  Haskell,  R.  B.  Hoff- 
man, J.  E.  Strachan. 


ELECTRICAL     ENGINEERING    AT     STANFORD 
UNIVERSITY. 


Believing  that  American  practice  has  justified  the 
separation  of  the  Electrical  Engineer  from  the  Electrical 
Manufacturer,  and  that  it  has  defined  the  Engineer  to  be 
one  who  is  engaged  upon  the  solution  of  practical  prob- 
lems by  the  aid  of  obtainable  apparatus,  the  Electrical 
Engineering  courses  of  the  Leland  Stanford  Junior  Uni- 
versity, as  shown  by  the  Register  for  1894-5,  just  is- 
sued, have  been  planned  for  the  constructor  of  engineer- 
ing work  rather  than  for  the  manufacturer  of  machinery. 
While  keeping  this  aim  in  view  the  rapid  changes  in  the 
profession  have  not  been  lost  sight  of,  and  the  underly- 
ing principles  of  correct  design  are  dwelt  upon  to  such 
an  extent  as  well  fit  the  Engineer  to  arrive  at  just 
decisions  on  the  merits  of  established  or  proposed 
methods. 

The  classes  in  Electrical  Engineering  are  under  the 
instructorship  of  Prof.  F.  A.  C.  Perrine,  D.  Sc,  assisted 
by  Mr.  Farmer,  and  the  Undergraduate  Courses  consist 
of  lectures  in  (1)  Constructive  Materials  and  Machinery, 
« (2)  Application  and  Design,  (3)  Central  Station  Design 
and  Management,  (4)  Engineering  Construction,  and  (5) 
Recent  Applications  of  Electricity. 

Special  Graduate  Courses  will  be  offered  in  a  series 
of  lectures  by  Prof.  Perrine  on  (6)  Dynamo  Machinery 
Design,  (7)  The  Theory  and  Practice  of  the  Design  of 
Inductive  Apparatus,  (8)  Telegraphy  and  Telephony, 
and  (9)  Special  Applications  of  Electricity. 

Entrance  examinations  for  the  next  semester  be- 
gins on  Monda}',  Sept.  2d. 

The  following  class  is  the  first  to  matriculate  the 
full  four  years  in  Electrical  Engineering  at  Stanford  : 
Arthur  Hardin  Burnett,  Tulare ;  Benson  Clare  Condit, 
Riverside ;  Robinson  Crowell,  San  Francisco ;  Paul 
Milton  Downing,  Palo  Alto  ;  Elmer  Elsworth  Farmer, 
Palo  Alto  ;  Donald  Hume  Fry,  Areata  ;  Ernest  Chcsney 
Hay  ward,  Victoria,  B.  C;  Walter  Spalding  Hyde,  San 
Francisco  ;  James  Terry  Langford,  Lodi ;  Roland  Harry 
Manahan,  Pasadena,  Maurice  William  O'Brien,  San 
Jose;  Thomas  Henry  Pomeroy,  Oswego,  Or.;  William 
Henry  Reeves  Jr.,  Seattle,  Wash.;  Edmund  Carmel 
Southwick,  Mayfield ;  Harry  Clinton  Thaxter,  Palo 
Alto;  John  West  Thompson,  Redwood  City;  George 
Lyman  Wood  worth,  Palo  Alto. 


THE  NATIONAL  SCHOOL  OF  ELECTRICITY. 


Mr.  F.  D.  Wallaker  has  recently  been  appointed 
Western  Agent  of  the  National  School  of  Electricity, 
with  headquarters  at  Denver,  Colorado,  where,  in  a 
brief  time,  a  class  of  ninety-five  was  organized  with 
Mr.  Irving  Hale  as  Instructor  and  Mr.  Lewis  Searing 
as  Chairman.  .  It  is  announced  that  the  organization 
of  classes  in  San  Francisco  and  elsewhere  on  the  Pacific 
Coast   will   be  commenced  at  an  early  date. 
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EDITORIAL. 


The  Electrical  Journal  is  instituted 
in  the  belief  that  the  publication  of  a 
let  actions      strictly  first  class  paper,  devoted  to  the 
speak.  industrial  applications  of  electricity,  gas 

and  power,  will  find  a  welcome  and 
prove  a  profitable  undertaking.  It  ex- 
tends no  assurances  other  than  of  accuracy,  indepen* 
dence  and  impartiality,  and  knowing  that  the  goal  of 
success  it  hopes  to  reach  can  only  be  attained  through 
intrinsic  worth,  it  realizes  that  it  will  be  judged  by  its 
works  rather  than  by  its  promises. 

Technical  journalism  is  so  done  and  overdone  that 
the  publication  of  a  new  paper  is  regarded,  if  not  with 
suspicion,  at  least  with  wonder.  What  reason  has  this 
journal  for  existence,  and  what  can  it  have  to  say  that 
is  worth  hearing  ?  It  is  said  of  every  new  venture  of 
the  kind  that  some  one  has  discovered  or  thinks  he  has 
discovered  a  workable  field  of  patronage.  Is  it  this  and 
nothing  more  ? 

But  consider  the  promoters  in  a  more  friendly  vein 
for  a  moment,  and  it  may  be  that  they  shall  prove  them- 
selves worthy  of  confidence.  It  is  true  that  all  men  who 
are  doing  the  world's  work  are  specialists,  and  the  more 
each  man  specializes,  the  more  successful  that  mau  be- 
comes. But  few  indeed  cau  make  discoveries  or  inven- 
tions along  many  lines;  nay,  even  how  many  are  able  to 
study  and  apply  all  there  is  which  bears  upon  one  line,  or 
even  one  point  of  a  single  line.  The  dynamo  tender  needs 
the  aid  of  the  electrician,  the  electrician  of  the  physicist, 
and  he  in  turn  must  look  for  assistance  to  the  chemist, 
the  mechanical  engineer,  the  civil  engineer,  and  the  man- 


ufacturer, as  well  as  to  the  mathematician  and  the  phi- 
losopher. All  men's  work,  therefore,  bears  upon  each 
man's  specialty,  and  all  men  must  hope  to  obtain  from 
the  journalist  the  "  news  "  of  what  the  others  are  doing 
that  they  may  carry  their  owu  work  on  to  its  completion. 
Does  any  technical  journal  fulfill  this  task  for  its  branch 
completely?  We  believe  not,  and  judge  there  yet  is 
room  for  a  new  journal,  aud  that  new  men  will  have 
something  of  service  to  offer. 

The  value  of  a  new  journal  to  its  readers  will  depend 
upon  its  command  of  authors  capable  of  telling  in  an 
authorative  manner  of  what  has  been  done,  and  what  is 
doing,  and  what  is  to  be  done.  Perhaps  the  editors  majr 
add  but  little  of  value  to  the  work  of  the  writers,  but  the 
earnest  they  give  is  that  they  will  offer  the  fruits  of 
faithful  gleanings  from  wide  fields  of  experience,  investi- 
gation and  research. 

Neither  creed  or  belief  then  shall  receive  further 
discussion,  nor  shall  any  hope  be  expressed  but  that  this 
venture  will  merit  both  confidence  and  support  through 
the  attainment  of  its  aims  of  honest3r  and  breadth  and 
helpfulness. 


Two  papers  have  been  read  at  the  in- 
formal dinners  held  by  the  Pacific  Coast 

ELECTRICAL  ,  „     ,  J  .  _    ■     ; 

engineering      members  of  the  American   Institute  of 

on  the  Electrical    Engineers     during    the   past 

pacific  coast.        .  °  &  r 

winter  which  have  excited  sufficient  in- 
terest to  lead  to  the  belief  that  in  part  at 
least  they  are  worth  preserving.  The  first  paper,  pre- 
sented by  Dr.  F.  A.  C.  Perrine,  discussed  "  The  Technical 
Training  of  an  Electrical  Engineer  for  Practice  on  the 
Pacific  Coast,"  and  the  second  on  "  The  Field  of  Opera- 
tions of  an  Electrical  Engineer,"  was  delivered  by  Mr. 
E.  J.  Molera.  The  last  named  paper,  which  is  reprinted 
elsewhere  in  this  issue,  was  designed  as  a  reply  to  the 
doubts  expressed  by  a  member  at  the  previous  meeting 
as  to  the  usefulness  of  the  many  trained  engineers  now 
entering  the  electrical  profession,  and  the  writer  most 
completely  defines  the  field  of  the  engineer  which  makes 
him  truly  an  engineer  and  not  merely  an  artisan — a  man 
with  skill  to  build  and  a  foundation  to  build  upon. 

Dr.  Perrine  began  by  calling  attention  to  the  fact  that 
the  electrical  engineering  education  in  most  of  the  tech- 
nical schools  is  aimed  to  fit  a  man  to  be  primarily  a 
designer  of  electro-dynamic  machinery  or  a  manufac- 
turer, and  little  attention  is  devoted  to  fitting  men  for 
positions  when  their  principal  duties  consist  in  the  de- 
sign and  erection  of  engineering  works  or  for  acting  in 
the  capacity  of  advisers  to  choose  between  the  various 
methods  of  solving  engineering  problems.  It  is  left  to 
the  future  training  obtained  in  the  shops  of  the  manu- 
facturing companies  to  develop  these  capabilities  and 
there  the  utmost  care  is  taken  that  as  much  of  bias  for 
one  system  shall  be  given  as  is  possible.  Such  training- 
leaves  the  engineering  undertakings  on  the  Pacific  Coast 
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at  the  mercy  of  the  great  manufacturers,  and  indeed  the 
bias  given  to  engineers  trained  in  this  manner  forms  the 
principal  subject  of  adverse  comparison  of  our  electrical 
engineering  with  that  in  England  and  on  the  Continent 
recently  made  by  Mr.  H.  Ward  Leonard. 

We  have  not  here  the  manufacturer  of  general  elec- 
trical appliances,  nor  many  shops  for  repairs  or  labora- 
tories for  the  standardization  of  instruments  and  the 
successful  engineer  amongst  us  must  be  trained  to  be 
ready  with  wit  and  skill  to  correct  all  sorts  of  deficiencies 
in  the  apparatus  furnished  him  and  to  avoid  many  acci- 
dental obstacles.  In  fact,  our  needs  call  for  a  universality 
of  talents  and  training  which  is  perhaps  impossible  to 
obtain  completely  except  as  a  born  gift,  but  with  the  aim 
of  producing  the  self  dependant  man  and  with  a  knowl- 
edge of  the  material  at  hand  our  education  must  approach 
their  ideal. 

The  student  on  the  Pacific  Coast  is,  as  a  rule,  a  man 
who  depends  upon  his  own  resources  for  support,  not 
only  after  his  years  of  training,  but  often  before  and 
during  these  years,  and  it  is  rarely  that  he  has  received 
the  most  complete  preliminary  instruction.  His  tech- 
nical education  must,  therefore,  begin  with  a  most 
thorough  course  in  mathematics,  physics  and  chemistry, 
and  in  later  years  a  choice  must  be  made  between  the 
complete  study  of  electro-dynamic  machinery  and  the 
study  of  branches  more  distinctly  connected  with  engi- 
neering construction. 

With  a  view  to  the  practical  needs  of  the  Pacific 
Coast  engineer  it,  therefore,  seems  most  wise  to  educate 
the  men  to  be  as  competent  critics  as  is  possible  of  ma- 
chinery and  methods  proposed  by  the  manufacturer  and 
to  train  them  at  once  for  the  duties  of  engineer  to  plan 
and  erect  engineering  undertakings. 


^iteratizre. 


It  is  not  altogether  an  uninteresting 
diversion  to  see  three  leading  electrical 
m?,™^™      papers  chafing  over  the  time-worn  moot- 
venerableness.    point  of  venerableness,  as  from  informa- 
tion at  hand  it  would  appear  unquestion- 
able that  our  esteemed   prototype,  the 
Electrical  Engineer  is  really  the  "oldest"  publication  as  it 
claims,  and  that  our  newsy  friend,  the  Electrical  Review, 
is  entitled  to  the  distinction  of  being  the  "  oldest  weekly." 
As  for  the  "  Pioneer  "  journal,  Webster  defines  the  word 
as  expressing  "  one  who  goes  before  to  remove  obstruc- 
tions or  prepare  the  way  for  another,"  or,  in  plainer 
terms,  a  pioneer  is  one  who  steps  aside  that  another  may 
pass  on.     It  is  advisable  then,  if  there  must  be  a  contro- 
versy, that  it  be  confined  to  the  journals  named,  or  the 
third  must  either  alter  its  plea  or  stand  convicted  on  its 
own  evidence. 

The  Electrical  Journal  rests  content  in  the  knowl- 
edge that  no  one  can  dispute  the  claim  that  to-day  it 
stands  as  the  "  newest "  electrical  publication  in  America, 
if  not  in  the  world,  and  here  again  the  same  authority 
sapiently  defines  the  word  "new"  as  "recent,  fresh, 
modern." 

Clearly  then  the  motto  of  The  Electrical  Journal 
shall  be  :  "  The  Newest  Electrical  Publication  in  America." 


A  Manual  of  Telephony,  by  William  Henry  Preece,  F.  R. 
S.,  Engineer-in-Chief  and  Electrician,  General  Post  Office,  and 
Arthur  J.  Stubbs,  Technical  Officer,  General  Post  Office,  London, 
1893:  508  pages,  8  vo.,  cloth,  fully  illustrated.  For  sale  by  The 
Electrical  Journal.     Price,  $4.50,  post  free. 

There  is  perhaps  to-day  no  more  up-to-date  manual 
for  telephonists  than  the  work  which  forms  the  subject 
of  this  review,  yet  this  expression  of  endorsement  is  not 
unqualified  for  in  truth  no  book  which  has  yet  appeared 
contains  a  full  and  complete  exposition  of  the  workings 
of  the  modern,  well-equipped  telephone  exchange  of  to- 
day. But  this  perhaps  is  not  to  be  hoped  for  consider- 
ing the  marvellous  development  in  telephone  exchanges, 
and  considering  that  in  no  country  has  the  handling  of 
subscribers'  lines  settled  dowu  to  clear  cut,  well-defined 
practices.  Preece  and  Stubbs'  work  is  indeed,  more  than 
all  others,  a  manual  that  will  be  appreciated  by  all  tele- 
phonists, whether  in  large  or  small  exchanges,  and  ex- 
perimenters will  find  it  of  historic  and  practical  value. 
The  authors,  having  had  exceptional  facilities  for  inves- 
tigating the  commercial  side  of  telephony,  have  not 
hesitated  to  give  a  generous  share  of  their  experiences 
to  their  readers  in  the  shape  of  circuit  diagrams  gener- 
ally drawn  to  scale,  formulae,  and  such  data  and  specifi- 
cations as  will  enable  the  experimenter  to  deduce 
dimensions  for  the  construction  of  an  induction  coil 
giving  maximum  intensity  and  clearness  of  sound  in  a 
telephone,  for  instance.  Equally  well  will  it  enable  the 
line  foreman  to  effect  the  greatest  possible  neutralization  - 
of  induction  by  the  arrangement  of  wires  on  his  pole 
linos,  as  also  will  it  enable  the  engineer  to  determine  the 
capacity  of  lines  under  given  conditions  or  on  the  limiting 
distance  of  speech.  In  brief  it  forms  a  universal  hand- 
book of  telephony,  complete  to  its  date.  The  tendency 
to  favor  description  of  English  practices,  and  particu- 
larly that  of  the  British  Post  Office,  is  pardonable,  but 
the  authors  frankly  admit  their  partiality  when  in  the 
preface  they  say : 

"  Telephony,  in  the  broad  principles  of  its  practical 
application,  tends  increasingly  to  become  cosmopolitan  ; 
so  that,  although  English  practice  generally  is  more 
specially  described,  Continental  systems  are  not  excluded, 
and  the  principal  points  of  practice  in  America — the 
home  of  the  art — are  fairly  represented." 

A  conscientious  adherence  to  the  idea  which  seems 
to  have  been  held  by  the  authors  that  there  is  a  need  for 
a  publication  concerning  the  practical  applications  of  the 
art  of  telephony  has  made  the  work  what  it  professes 
and  is  commended  to  be,  '■  A  Manual  of  Telephony," 
more  full  and  complete  than  any  yet  published. 


The  Electric  Current  ;  How  Produced  and  How  Used,  by 
R.  Mullineux  Walmsley,  D.  Sc.  (Lond.),  F.  R.  S.  E.,  etc.:  754 
pages,  379  illustrations,  8  vo.,  cloth.  Published  by  Cassell  and 
Company,  Ld.,  London,  and  for  sale  by  The  Electrical  Jour- 
nal.    Price,  $3.00,  post  free. 

Here  is  found  in  a  single,  handy  volume,  a  reason- 
ably comprehensive  exposition  of  each  and  every  appli- 
cation of  the  electric  current  in  the  service  of  man, 
together  with  descriptions  of  the  various  processes  by 
which  electrical  energy  may  be  produced.  The  work  is 
divided  into  three  distinct  parts,  treating  of  the  Pro- 
duction, the  Laws  and  the  Applications  of  the  Electric 
Current,  respectively,  each  of  which  forms  a  more  than 
elementary  manual  of  information  concerning  that  por- 
tion of  the  science  to  which  it  is  devoted.  Evidently  the 
author  appreciates  the  fact  that  readers  of  electrical 
literature  have  had  a  surfeit  of  historical  matters  or 
descriptions  of  the  phenomena  of  Electrostatics,  for 
these  themes  are   dismissed  after  having  received  such 
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brief  consideration  as  is  reverentially  due  them  in  a 
work  of  this  character.  In  fact  a  similar  consideration 
is  shown  all  through  the  book,  and  if  the  author  has  a 
hobby  in  the  production,  the  laws  or  the  applications 
of  the  electric  current,  he  has  most  skillfully  concealed 
it,  as  his  writings  bear  no  evidence  of  partiality  or  favor- 
itism to  any  particular  branch  or  theory.  Each  is  given 
such  consideration  as  its  importance  demands.  The 
book  cannot  be  considered  as  elementary,  for  it  treats  of 
matters  beyond  the  first  principles  of  the  science,  al- 
though first  principles  are  fully  expounded,  nor  can  it 
be  classed  in  the  catalogue  of  advanced  treatises  on 
electro-technology  :  instead  it  forms  a  happy  medium 
that  deserves  popularity,  at  least  because  it  is  a  volume 
that,  while  not  aspiring  to  encyclopaedic  proportions,  yet 
contains  in  clear,  concise  and  simple  language  an  explan- 
ation of  the  basic  principles  of  each  and  every  applica- 
tion or  relation  of  the  electric  current,  whether  informa- 
tion is  desired  concerning  chemical  reactions,  metallurgy, 
telephony,  polyphase  transmission  of  power  or  even  the 
fire-fly's  secret. 


Electricity  as  a  Fire  Hazard,  by  W.  J.  Jenks.  A  paper 
read  before  the  World's  Fire  Insurance  Congress,  Chicago,  June, 
1893.  Paper,  73  pages.  Published  by  the  General  Electric 
Company,  presumably  for  gratuitous  distribution. 

In  presenting  this  book  to  the  public  the  donors 
have  performed  a  service  meriting  the  appreciation  of 
all  who  are  interested  in  the  common  weal.  Ordinarily 
there  is  so  much  of  the  mysterious  about  electricity  in 
the  minds  of  the  public  that  any  successful  effort  in  the 
way  of  enlightenment  from  that  unfortunate  condition 
deserves  commendation.  Such  is  a  characteristic  of  Mr. 
Jenks'  valuable  paper,  which  is,  in  reality,  a  comprehen- 
sive review  of  the  technical  side  of  electro-insurance 
relations  during  the  past  sixteen  years,  freely  elaborated 
with  the  views  of  the  author.  A  reasonable  inference  is 
that  the  paper,  being  published  by  an  electric  company, 
is  designed  to  further  the  interests  of  the  corporation 
fathering  it,  but  despite  this,  the  book  is  free  from  bias, 
and  presents  the  various  hazards  of  the  applications  in  a 
clear  lucid  way  and  with  profuse  colored  drawings.  It 
is  a  book  for  fire  underwriters  as  well  as  for  electrical 
men,  and  its  publication  cannot  but  remind  insurance 
interests  that  their  own  efforts  to  restrict  the  fire  hazard 
of  electricity  are  no  more  sincere  and  earnest  than  are 
those  of  the  legitimate  electrical  fraternity. 

THE  EFFICIENCIES  OF  ELECTEIC  PLANTS. 


By  Sydney  Speout,  E.  E.,  M.  E. 


I. 

Believing  that  by  far  too  little  has  been  published  con- 
cerning the  economic  features  of  the  operation  of  plants 
for  the  generation  of  electricity,  the  writer  proposes  to 
contribute  from  time  to  time  as  the  exigencies  of  busi- 
ness will  permit  and  as  occasion  may  be  presented,  such 
data  as  may  be  obtained  by  actual  experiment  under 
actual  working  conditions,  of  plants  coming  under  his 
■observation.  There  will  be  no  effort  to  make  these  con- 
tributions consecutive  for  the  reasons  stated,  but  the 
object  will  be  to  give  facts  whenever  opportunity  is  pre- 
sented for  unearthing  them. 

The  writer,  in  investigating  a  municipal  electric 
lighting  plant  with  the  object  of  ascertaining  the  actual 
.  cost  of  producing  electric  energy  at  various  stages  of 
load,  compiled  the  accompanying  tables,  whence  were 
derived  the  rough  curves  also  accompanying.  Having 
thus  obtained  fundamental  data  it  was  thought  best  to 
go  further  into  the  matter  than  was  originally  designed, 


although  it  has  not  been  the  object  to  go  into  the  finest 
details  of  operation,  in  fact  the  circumstances  of  the  test 
would  not  permit  the  most  minute  investigation.  Never- 
theless the  results  will  be  interesting  for  comparisons 
that  I  hope  will  be  brought  out  during  the  course  of 
these  articles. 

The  lighting  plant  herein  discussed  is  equipped  with 
both  arc  and  incandescent  dynamos  which  are  about 
equally  divided  as  to  the  power  required  for  the  oper- 
ation of  each  system  ;  consequently  the  cost  of  labor  is 
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divided  equally  between  the  two  systems,  or  to  put  it 
another  way,  the  cost  of  attendance  for  the  incandescent 
system  is  but  one-half  of  what  it  would  be  were  there 
only  an  incandescent  machine  in  the  station.  This  fact 
not  only  explains  why  the  item  of  labor  is  quite  small, 
but  also  reduces  proportionately  several  other  factors  of 
expense  included  in  the  final  results. 

The  equipment  consists  of  two  75  h.  p.  tubular  boilers, 
two  12x16  automatic  high  speed  simple  engines,  each 
rated  at  90  h.  p.  with  240  revolutions  per  minute  and  90 
lbs.  of  steam.  These  engines  were,  however,  run  but  to 
215  E.  P.  M.  and  the  engine  under  consideration  is  belted 
direct  to  a  60-kilowatt  alternator  supplying  commercial 
circuits,  the  plant  being  started  in  the  evening  at  dusk 
and  shut  down  at  midnight.  The  other  engine  is 
similarly  belted  to  two  60-light  arc  machines  furnishing 
city  street  lamps  on  moonlight  schedule. 

It  may  be  observed  that  doubtless  many  have  won- 
dered at  the  very  favorable  showing  in  the  way  of 
economy  that  has  been  made  by  some  small  stations  such 
as  this  one  is,  when  compared  with  the  larger  and  better 
equipped  central  stations.  The  results  here  given  for 
example  seem  quite  low,  but  when  we  look  at  the 
average  load  and  see  that  the  station  is  operating  under 
a  load  factor  of  80,  while  central  stations  are  frequently 
compelled  to  run  under  a  load  factor  as  low  as  25,  the 
reason  for  the  favorable  results  herein  shown  are  not 
difficult  to  understand. 

Eeturning  to  the  station  in  hand  it  will  be  seen  by 
reference  to  the  curve  shown  as  Fig.  4,  that  at  a  max- 
imum load  of  60-kilowatts  which  is  not  uncommon,  the 
average  load  is  48-kilowatts,  and  in  the  station  in  ques- 
tion  it  is    found  that    the    cost   of   producing   energy 
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per  50-watt  lamp  hour  at  this  stage  of  load  will  be 
80.0048.  On  the  other  hand,  in  the  case  of  the  central 
station  and  reducing  it  to  a  common  ratio,  a  maximum 
of  60  kilowatts  would  bring  the  average  down  to  but  15- 
kilowatts  which  will  show  the  cost  per  lamp  to  be  three 
and  three-tenths  cents  per  hour.  This  shows  that  a 
station  that  can  run  only  during  the  hours  of  heavy  load 
in  the  evening,  has  very  great  advantages  in  the  way  of 
economical  operation  over  a  station  that  renders  con- 
tinuous service  twenty-four  hours  a  da}',  which  is  a  point 
that  should  not  be  lost  sight  of  by  owners  of  electric 
plants,  whether  in  isolated  or  central  station  work,  in 
their  anxiety  to  deliver  to  their  tenants  or  patrons  a 
continuous  lighting  service.  It  has  often  been  wondered 
why  some  small  stations  equipped  with  more  or  less 
uneconomical  apparatus  can  manage  to  exist.  We  kuow 
that  they  do  so  and  that  some  of  them  are  in  apparently 
healthy  condition  and  offer  service  during  limited  hours 
at  prices  that  well  equipped  large  modern  central  sta- 
tions can  not  afford  to  meet,  but  when  we  consider  a 


OX  THE  FIELD  OF  OPERATIONS  OF  AN 
ELECTEICAL  ENGINEER  * 


Jy  E.  J.  Moleba,  M.  A.  I.  E.  E. 


It  is  a  law  of  Nature  that  all  developments  shall 
be  done  by  infinitesimal  steps  ;  so  that,  from  the  first 
conception  of  an  idea  to  its  practical  application  to  the 
needs  of  man,  years  of  evolution  have  to  pass  before  the 
powers  that  be  take  hold  of  it  as  an  acceptable  acquisi- 
tion to  the  valuable  fund  of  man's  possessions. 

The  electric  telegraph  as  a  rapid  transmission  of  in- 
telligence to  complement  rapid  transportation,  was  the 
first  great  application  of  electricity  to  the  wants  of  man 
which  demonstrated  the  great  possibilities  of  that  com- 
paratively new  resource  of  his  power  over  Nature. 

But  not  until  a  few  years  ago  when  the  economical 
conversion  of  mechanic  power  into  electrical  energy  was 
effected  was  it  possible  to  enter  into  the  field  of  every 
day's  necessities  by  means  of  electricity  in  competition 
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Cost  of  Coal  Wages  Int.  and    TYital  Cost 

Per  Repairs  per  Cost  per  50 

K.  W.  Hour,  per  K.W.  Hour.  K.  W.  Hour.  Watt    Lamp 


15.4 
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station  equipped  for  an  output  of  40,000  lights  and  which 
delivers  only  about  5000  lights  18  hours  out  of  24,  there 
is  no  longer  reason  for  doubting  the  statements  of  the 
central  station  managers.  The  station  from  which  was 
derived  the  data  given,  is  operated  with  the  highest 
economy  attainable,  not  only  because  of  the  unusual 
reductions  in  the  items  of  labor  etc.,  but  also  because  of 
the  fact  that  the  maximum  capacity  being  60  kilowatts, 
the  average  load  is  48  kilowatts,  which  is  shown  by  the 
water  and  coal  curves  to  be  the  most  economical  point 
at  which  the  steam  plant  can  be  worked. 

The  results  given  in  the  table  were  obtained  by  card- 
ing the  engines  at  different  periods  and  at  different  loads, 
and  by  actual  measurement  of  the  water  and  coal  con- 
sumed. The  cost  of  labor  etc.,  represents  the  actual  out- 
lay, and  from  the  data  thus  derived  the  remaining  re- 
sults were  calculated  and  checked  by  means  of  accepted 
engineering  formula?. 


with  older  methods.  The  dynamo  was  employed  to 
produce  light  and  other  commercial  commodities,  and  in 
connection  with  the  telephone,  which  by  a  fortunate  co- 
incidence was  perfected  at  the  same  period,  created  such 
a  confidence  to  capital  that  Electricity  was  a  magic  word 
in  the  world  of  science  as  well  as  in  the  world  of  finance. 
Then  it  was  when  from  every  profession  recruits 
were  drawn  to  develop  the  new  field  of  enterprise :  the 
telegraph  operator,  the  mechanical  engineer,  the  manu- 
facturer and  technologist,  all  gave  their  contingent  to 
the  army  which  was  to  exploit  the  new  Industrial  fields, 
and  they  accomplished  so  many  new,  rapid  and  unex- 
pected achievements  that  the  great  professors  in  Elec- 
tricity were  no  less  astonished  than  the  masses  of  the 
people.  It  was  then  that  the  new  profession  of  Electrical 
Engineering  was  created. 

*Abstract  of  a  paper  read  at  the  Informal  Dinner  of  the  Pacific  Coast 
members  of  the  American  Institute  of  Electrical  Engineers,  San  Francisco, 
April  27, 1895. 
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That  imperative  call  for  talent  and  the  splendid 
success  achieved  by  some  of  the  votaries  of  the  new  art 
created  such  a  rush  to  supply  the  demand  until  now, 
the  former  is  fully  equal  to  the  latter  and  there  is 
danger  of  a  surfeit  of  supply.  The  problem  then,  to- 
day, is  how  to  prevent  such  undesirable  result,  by  find- 
ing new  fields  of  labor  for  the  new  comers  rather  than 
by  discouraging  the  candidates  of  the  new  profession. 

The  young  man  fresh  from  college  has  unfortunately 
a  great  idea  of  his  attainments  and  consequence  and 
very  little  knowledge  of  the  stern  realities  of  life. 
There  are  few  positions  good  enough  for  him,  and, 
hearing  that  there  is  always  room  at  the  top  of  the 
ladder,  endeavors  to  reach  there  with  a  jump,  forgetting 
that  those  who  were  lucky  enough  to  attain  that  emi- 
nence did  so  step  by  step,  and  many  times  after  long 
and  severe  struggles. 

The  sooner  he  has  his  conceit  knocked  out  of  him 
the  better  for  his  success.  He  must  learn  that  no 
amount  of  explanation  will  teach  a  man  to  swim,  and  in 
order  to  be  in  it  he  must  obtain  perfection  with  practice. 
He  will  find  out  how  easily  a  man  forgets  the  prescrip- 
tions of  books  and  teachers,  and  how  firmly  facts  are 
retained  when  bought  at  the  dear  price  of  experience. 
Let  him  understand  that  success  means  ability  and 
application.  That  he  must  have  some  of  the  first  and 
supplement  it  with  the  second  ;  that  he  must  acquire 
method  and  accuracy  in  order  to  obtain  thoroughness  ; 
lhat  he  must  work  details  as  carefully  as  he  does  the 
principal  parts  of  his  work.  He  must  not  disdaiu  little 
things  ;  and  not  try  to  do  everything  at  once  : 

Let  us  be  content  to  work, 
To  do  the  thing  we  can,  and  not  presume 
To  fret  because  it's  little.     'Twill  employ 
Seven  men,  they  say,  to  make  a  perfect  pin. 
Who  makes  the  head  consents  to  miss  the  point ; 
Who  makes  the  point  agrees  to  leave  the  head ; 
And  if  a  man  should  cry  "I  want  a  pin, 
And  I  must  make  it  straightaway,  head  and  point," 
His  wisdom  is  not  worth  the  pin  he  wants. 

— Mrs.  Browning. 

Having  the  above  philosophy  in  mind,  he  may  en- 
ter the  field  of  electrical  engineer  to  give  the  battle  of 
his  life.  The  avenues  are  many.  As  a  votary  of  elec- 
tricity there  is  hardly  a  man's  want  in  which  this  young- 
daughter  of  Science  cannot  be  usefully  applied,  and  iu 
which  room  for  improvement  cannot  be  devised.  But 
as  his  object  probably  will  be  of  an  immediate  necessity 
he  can  better  devote  his  attention  to  those  departments 
which  are  now  already  organized,  and  though  under  the 
same  field  are  more  or  less  distinct  and  separate. 

He  may  chose  the  department  of  electro-postal  en- 
gineer, electro-mechanical  engineer,  electro-municipal 
engineer,  electro-constructing  engineer,  electro-industrial 
engineer,  electro-consulting  engineer,  professor  of  elec- 
tricity and  inventor.  Unfortunately  the  electrical  en- 
gineer, unlike  the  lawyer  and  the  physician,  does  not 
come  in  contact  with  the  consumer  of  the  productions 
of  his  brain.  The  nature  of  the  forces  in  which  he  deals 
invites  the  man  of  capital  to  take  control  of  the  promis- 
ing discoveries  and  pass  them  through  the  modern  com- 
mercial manipulations  of  corporations  and  trusts  with 
their  shares  and  bonds,  debenture  and  otherwise,  pre- 
ferred and  common  stock  with  paper  scattered  broad- 
cast to  catch  the  guileless  investor.  The  engineer  enter- 
ing these  big  engines  of  trade  is  appreciated  in  propor- 
tion to  his  power  to  bring  profits  to  the  company  and 
dividends  to  the  stockholders.  Hence  the  efficiency  and 
real  merit  of  the  products  of  his  talent  are  often  ignored 
and  the  cheapness  and  attractiveness  of  the  goods  are 
preferred. 

There  was  a  time  when  the  electrical  engineer  was 
the  constructor  and  dealer  of  his  own  inventions.     The 


houses  of  Siemens,  of  Germany  and  England,  Gaspar, 
of  Belgium,  Sautter  et  Lemoinier,  Breguet  and  others  of 
France  are  conspicuous  examples.  But  to-day  the  Edi- 
son, Thomson-Houston,  Westinghouse  and  other  trusts 
and  companies  only  mean  great  aggregations  of  capital 
used  to  boom  their  interests,  using  the  names  of  those 
distinguished  inventors  as  money-making  means.  Some- 
times it  happens  that  iu  order  to  consummate  their 
financial  operations  they  keep  from  the  public  knowl- 
edge improvements  achieved  by  the  iuventors  under 
whose  name  they  operate. 

But  we  are  not  considering  here  the  evils  of  modern 
economy  but  the  field  of  the  electrical  engineer. 

If  he  should  chose  to  be  employed  as  electro-postal 
engineer  he  will  probably  engage  in  the  telegraphic  or 
telephonic  departments.  Perhaps  there  is  no  place  to- 
day more  unpopular  for  an  electrical  engineer  than  the 
telegraph  operator,  and  yet  from  that  department  some 
of  the  most  prominent  engineers  originated:  Edison, 
Gray,  Chandler,  Field  and  so  many  others.  His  oppor- 
tunities to  exercise  his  knowledge  will  be  numerous. 
The  whole  range  of  battery  work  and  different  multi- 
plex system  will  engage  his  energy,  no  matter  how  great 
it  may  be.  Should  he  be  employed  in  telephonic  work, 
before  him  he  will  see  the  problems  of  greatest  distance 
telephony,  as  well  as  trans-oceanic  transmission,  waiting 
to  be  solved,  and  in  both  departments  the  utilization  of 
earth  currents  for  means  of  transmission  of  intelligence. 
Very  little  need  be  said  of  the  field  of  operations  of 
the  electro-mechauical  engineer.  Aside  of  the  amount 
of  knowledge  he  must  use  in  the  proper  employment  of 
metal,  whether  iron  or  copper,  the  proportion  of  the  dif- 
ferent parts  either  in  dynamos  or  motors,  how  much  in- 
genuity is  needed  in  giving  a  garb  to  the  skeleton  of  the 
machine,  its  stability,  its  bearing,  etc.  One  only  needs 
to  consider  the  amount  of  ingenuity  exercised  in  such  a 
simple  machine  as  a  bicycle  wheel  to  see  the  importance 
of  details.  What  applies  to  dynamos  and  motors  ap- 
plies to  cars,  to  lamps,  to  all  other  products,  electro- 
forging,  welding,  stamping,  electrical  transmission — all 
are  in  his  field. 

I  call  an  electro-municipal  engineer  an  engineer 
which  I  consider  should  exist  in  every  city  of  import- 
ance. In  the  same  way  as  we  have  now  a  County  Sur- 
veyor, a  City  Eugineer  and  a  Superintendent  of  Streets, 
there  should  be  an  officer  who  should  represent  the  city 
in  all  matters  relating  to  electricity.  The  safety  of  build- 
ings from  fire  requires  that  the  houses  using  electric 
light  or  power  should  be  properly  wired  ;  the  same  ap- 
plies to  motor-cars.  The  tracks  of  electric  roads  when 
used,  as  is  usual  for  return  circuits,  should  be  of  suf- 
ficient size  and  metallically  bonded  in  their  whole  length. 
You  have  seen  from  the  reports  of  Messrs.  Stuart-Smith 
and  Adams  the  damages  that  can  be  done  to  the  prop- 
erty of  other  city  corporations. 

The  field  of  the  Municipal  Engineer,  aside  from  be- 
ing the  adviser  of  the  city  authorities,  has  under  his 
care  the  lighting  of  streets  and  warming  of  buildings, 
the  electrical  care  of  the  Fire  Department,  the  suburban 
communication,  the  under-ground  conduits,  the  distri- 
bution of  power  for  small  industries.  I  call  electro- 
constructing  engineer  the  constructor  of  small  electrical 
machines  and  measuring  apparatus.  The  essential  part 
of  an  engineer  is  the  accuracy  of  his  measures  ;  the  ulti- 
mate object  of  his  work  is  the  best  and  most  economical 
use  of  the  forces  at  his  command,  and  for  that  purpose 
he  must  have  the  greatest  assortment  and  most  reliable 
measuring  instruments.  ]S"o  amount  of  ingenuity  and 
labor  are  excessive  in  the  designing  and  construction  of 
such  instruments.  This  department  is  of  such  import- 
ance that  Lord  Kelvin  has  said  :     "Accurate  and  minute 
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measurements  seems  to  the  non-scientific  imagination  a 
less  lofty  and  dignified  work  than  looking  for  something 
new.  But  nearly  all  the  grandest  discoveries  of  science 
have  been  but  rewards  of  accurate  measurements  and 
patient,  long-continued  labor  in  the  minute  sifting  of 
numerical  results." 

I  have  given  fhe  name  of  electro-industrial  engineer 
to  the  one  whose  energy  is  devoted  to  the  manufacture 
of  commodities  by  means  of  electricity.  I  might  have 
called  it  electro-chemical  engineer  with  equal  propriety. 

Chemistry  in  modern  times  has  worked  a  revolu- 
tion in  the  production  of  commodities.  What  formerly 
was  obtained  by  man  directly  from  the  great  laboratory 
of  nature  is  now  in  many  instances  manufactured  in  the 
laboratory  of  man  with  greater  convenience  to  himself. 
Foods  and  beverages;  paints  and  dye-stuffs;  metals; 
materials  of  construction  ;  fertilizers;  medicines;  illn- 
minants  and  articles  of  all  descriptions  are  prepared  by 
the  chemist.  It  is  a  remarkable  fact  that  nearly  every 
chemical  operation  can  be  done,  as  far  as  tried,  by  elec- 
trolytic processes,  and  in  most  cases  with  greater  ease 
and  economy.  This  field  of  operation  is  yet  in  its  in- 
fancy ;  the  precipitation  of  all  metals  from  their  solu- 
tions ;  the  manufacture  of  chemical  products,  like 
chloride  of  potash,  bleaching  liquids  and  caustic  soda; 
the  purification  of  water  ;  disinfecting  of  sewage  ;  refin- 
ing of  sugar ;  tanning  and  many  other  processes  are 
now  already  in  his  field. 

Tbe  Electro-Consulting  Eugiueer  is  the  one  who  by 
original  training  and  subsequent  experience  is  able  to 
advise  on  any  subject  in  electricity,  can  design  and 
make  plans  on  the  same  and  superintend  the  carrying- 
out  of  them.  It  is  the  goal  of  all  young  engineers,  and 
none  excepting  those  whose  reputation  rests  on  achieved 
results  should  undertake  this  most  important  branch  of 
Electrical  Engineering.  His  field  is  every  application 
of  electricity  and  has  room  to  employ  every  power  of 
his  brain  every  hour  of  his  time  "and  every  effort  of  his 
energy. 

The  Professor  is  born,  not  made.  No  amount  of 
learning  will  make  a  professor  if  he  has  not  the  faculty 
of  imparting  it  to  others.  He  must  be  plain  and  direct 
in  his  statements,  patient  with  his  pupils  and  have  that 
human  magnetism  which  attracts  the  attention  of  men 
and  retains  their  respect  and  affection.  We  must  re- 
member that  the  best  teaching  is  by  example,  and  if  he 
besides  the  above  qualities  has  practically  exercised  the 
branches  he  is  to  teach,  the  field  of  his  operations  is  the 
most  important  and  the  good  he  does  to  others  of  incal- 
culable value. 

As  a  money  making  pursuit,  teaching  may  not  be 
the  most  desirable,  but  the  opportunities  for  scientific 
research  and  original  work  given  to  the  professor  in  the 
use  of  fine  instruments  and  leisure  time  are  full  of  com- 
pensation for  other  losses.  Necessity  is  the  mother  of 
invention.  Invention  is  one  of  the  most  uncertain 
means  of  satisfying  the  necessities  of  the  inventor.  By 
the  univei-sal  law  of  evolution  inventions  are  developed 
by  degrees  so  that  an  invention,  we  may  say,  floats  in 
the  air  before  crystalizing  into  substantial  form.  It  is 
no  wonder  that  when  in  the  race  for  glory  and  profit  an 
inventor  reaches  the  object  of  his  labors,  if  it  be  prom- 
ising of  adequate  reward,  many  dispute  his  claims,  and 
the  Government  protection,  which  in  many  cases  pro- 
tect only  the  powerful  and  the  wealthy,  is  put  in  opera- 
tion to  deprive  him  of  his  dues.  "Under  the  circum- 
stances a  young  engineer  should  not  employ  his  energies 
in  that  ignis  fatuus,  but,  as  many  other  things,  all  do  it, 
he  must  prepare  himself  well,  before  entering  the  grand- 
est and  most  seductive  of  all  fields  of  thought.  Even 
after  he  has  mastered  the  knowledge  of  many  facts  and 


the  laws  governing  them,  he  may  not  be  rewarded  in 
his  efforts  to  create. 

There  are  some  men  whose  minds  are  similar  to 
sponges — which  will  absorb  knowledge  as  sponges  do 
water ;  but  when  they  bring  forth  what  they  have  ab- 
sorbed it  comes  as  it  went  in,  without  change  or  addi- 
tion to  what  they  first  acquired.  On  the  other  hand, 
other  minds  seem  to  naturally  gather  facts,  divine  laws 
and  force  effects  spontaneously.  Nothing  comes  to  the 
region  of  their  knowledge  without  being  digested  and 
assimulated  to  their  minds,  there  to  be  transformed  into 
new  ideas  to  originate  ways  and  means  for  the  applica- 
cations  of  the  forces  of  nature  to  the  wants  of  man. 
These  are  the  born  inventors.  But  even  they  cannot 
accomplish  great  things  without  a  good  store  of  facts 
and  knowledge  of  1  he  laws  of  Nature. 

There  are  two  kinds  of  inventions :  Those  new 
processes  of  using  the  laws  of  nature  that  fulfill  pressing- 
necessities  of  men  and  which,  on  account  of  their 
novelty  and  their  extended  application,  revolutionize 
existing  methods,  and  those  improvements  which  with- 
out changing  the  existing  processes,  perfect  them.  The 
latter  are  the  most  numerous,  the  best  to  undertake  and 
generally  the  most  productive.  The  former  are  the 
most  difficult  and  seldom  to  be  undertaken. 

In  the  matter  of  invention  the  first  thing  that  the 
would-be  inventor  should  do  is,  to  establish  clearly  in 
his  mind  the  element  of  the  problem  before  him. 

Which  are  the  things  that  man  at  the  present 
moment  most  desires?  Are  they  at  the  present  time 
already  supplied  ?  If  so,  can  they  be  supplied  better 
and  cheaper  than  they  are  now  ?  Does  the  proposed  in- 
vention imply  a  theoretical  impossibility  according  to 
the  best  knowledge  of  science  at  present  ? 

When  he  has  chosen  the  object  of  his  investiga- 
tions, then  he  must  acquaint  himself  with  all  the  pro- 
cesses, if  there  be  any,  employed  in  accomplishing  what 
he  wants  to  improve ;  and  if  not,  everything  similar  to 
it  in  other  branches  of  science  and  arts. 

Knowing  that  what  he  proposes  to  do  would  be  an 
improvement  on  existing  methods,  that  it  does  not  con- 
tradict the  conservation  of  energy  and  in  other  respects 
is  not  a  heresy  of  science,  he  then  can  formulate  his 
plan  of  accomplishing  it,  in  a  new  and  better  way, what- 
ever problem  he  desives  to  solve. 

After  that  comes  the  experimental  trial ;  it  will 
propably  show  him  deficiency  in  knowledge  or  his  error 
in  reasoning.  It  will  instruct  him  in  the  best  and  most 
lasting  wa}r  and  teach  him  that  whenever  practice  does 
not  go  together  with  theory  the  latter  must  be  wrong. 
Electricity  and  magnetism  have  been  the  last  of 
the  forces  of  Nature  utilized  by  man  for  his  wants. 

The  reasons  are  obviouf:  The  most  precious  things 
for  the  existence  of  man  Nature  has  abundantly  supplied: 
Few  minutes  without  air  would  kill  any  mortal;  Nature 
supplies  it  to  him  in  unlimited  quantities  at  every  place 
without  the  least  effort  on  his  part.  Few  hours  with- 
out water  would  be  quite  uncomfortable  for  any  one, 
and  Nature  again  supplies  it  very  abundantly,  though 
he  has  some  time  to  store  it,  or  has  to  have  some  one 
to  bring  it  to  him  and  pay  for  it. 

He  could  not  subsist  without  food  many  days,  and 
though  he  has  to  gather  it,or  cultivate  it,  still  it  is  easily 
obtained  by  him. 

Heat  is  the  next  requirement  and  is  sufficiently 
stored  in  our  atmosphere  to  keep  him  comfortably  in 
many  parts  of  world  and  in  the  others  shelter  and  fuel 
can  also  be  acquired  without  great  difficulty. 

Light  is  not  of  such  vital  importance,  and  for  that 
reason  one  half  of  man's  life  is  kept  in  darkness. 

Man  is  a  most  wonderful  organism  and  yet  as  a  test- 
ing organism  is  most   imperfect,     As  a  dynamometer, 
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thermometer,  phonometer  he  is  poorly  good.  A  photo- 
graphic plate  can  register  the  impressions  of  more  points 
of  light,  say  stars,  with  a  simple  lens,  than  man  can  per- 
ceive with  the  Lick  refractor.  As  an  electrometer, 
whether  Ampere  or  Volt-meter,  he  is  a  dead  failure. 

From  creation  the  paternal  sun  has  been  throwing 
myriads  of  waves  of  electricity  and  magnetism  and  man 
was  innocent  of  the  existence  of  eithef  of  these  forces. 
It  took  the  genius  of  the  great  scientists  of  the  beginning 
of  this  century  to  know  something  of  their  nature  and 
make  them  manifest  at  their  will.  Not  until  half  of  the 
century  had  elapsed,  was  it  found  that  they  were  correl- 
atives of  heat  and  light.  The  century  is  closing  and  we 
only  now  find  out  that  the  same  laws  of  emission,  rad- 
iation, reflection,  etc.,  that  obtain  in  heat  and  light,  apply 
equally  as  well  to  electricty  and  magnetism. 

Maxwell  pointed  out  the  propagation  of  the  electro- 
magnetic wave  through  ethereal  space:  Hertz  has  de- 
monstrated by  means  of  his  oscilator  and  reasonator  the 
existence  of  such  waves  and  has  measured  the  time  and 
size  of  their  oscillations,  and  together  with  Tesla,  Thom- 
son and  others  have  demonstrated  the  other  points  of 
resemblance  to  the  laws  of  light. 

It  is  in  this  direction  and  the  thorough  knowledge 
of  these  facts  and  theories  that  will  bring  forth  the  great- 
est number  of  inventions  in  Electro-magnetism.     • 

The  main  departments  in  which  Electricity  may  be 
used  is  as  power  to  overcome  gravity,  energy  to  produce 
heat  and  light,  and  as  means  to  promote  chemical  re- 
actions. 

In  the  shape  of  evaporation  and  condensation  of  the 
vapor  of  water  and  in  the  heating  of  the  air,  we  have 
now  two  valuable  sources  of  power,  viz.:  water  and  wind 
power.  It  is  known  that  the  potentiality  of  the  atmo- 
spheric electricity  changes  with  the  distance  from  the 
earth's  surface  and  with  time.  The  earth  itself  is  a  great 
magnet,  with  magneto-electric  currents  constantly  flow- 
ing from  the  equator  to  the  poles.  The  deviation  of 
the  needle  and  the  glow  of  the  aurora  clearly  show 
it.  Even  supposing  that  its  rotation  in  the  ether  pro- 
duces no  friction  whatever,  the  great  surface  velocity 
at  the  equator,  which  is  more  than  90,000  feet  per 
minute,  would  in  presence  of  the  magnetism  of  the 
sun  produce  great  earth  currents.  Now,  do  such  cur- 
rents store  themselves,  as  light  and  heat  do  in  vegeta- 
tion and  the  coal  measures,  or,  in  some  unaccounted 
way,  dissipate  through  space? 

I  will  not  touch  the  many  unsolved  problems  of 
light  without  heat,  great  heat  without  combustion,  and 
possibly  without  light,  transmission  without  metallic 
conductors,  and  seeing  at  a  great  distance  by  electrical 
means.  I  will  come  back  to  the  point  of  beginning — 
how  the  opportunities  of  a  young  engineer  may  be  im- 
proved. 

First,  by  his  being  prepared  to  meet  the  new  and  in- 
creasing demauds  of  electrical  application.  In  the  com- 
ing wedding  of  electricity  to  all  the  other  branches  of 
industries,  are  the  civil  and  mechanical  engineers  to  ac- 
quaint themselves  with  electrical  knowledge  to  build  and 
operate  the  future  electrical  railroads  ?  Is  the  metallur- 
gist to  become  an  electrician  or  the  latter  a  metallurgist? 
Is  the  chemist  to  study  the  properties  and  effects  of 
the  electric  current,  or  the  electrician  the  reactions  that 
follow  the  combination  of  the  elements  of  matter  in  cer- 
tain proportions  and  in  certain  ways? 

Electricity  is  the  younger  science,  is  the  growing 
one ;  it  should  be  enterprising  and  dispute  the  field  of 
operations  wherever  there  is  an  opportunity. 

The  electrical  engineer  should  now  take  a  stand  for 
his  rights,  should  unite  his  individual  efforts  to  those  of 
his  colleagues  and  be  willing,  even  if  he  be  at  the  top  of 


his  profession,  to  stand  in  with  his  brother  engineers. 
They  all  together  should  teach  to  the  trust,  to  the  cor- 
poration and  to  the  citizen,  that  it  is  equally  as  absurd 
to  devise  plants  for  manufacture  and  stations  and  to  run 
them  without  competent  and  well-remunerated  engin- 
eers, as  it  is  to  build  roads  without  surveys  or  build 
houses  without  architects  ;  that  it  is  equally  as  absurd 
to  leave  the  wiring  of  houses  to  the  contractor  as  it 
would  the  plumbing  to  the  plumber.  That  it  pays  to 
investigate  whether  or  not  the  cheaper  is  the  best,  and 
that  money  spent  in  paying  well  the  conscientious  en- 
gineer is  the  best  of  all  economy. 
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THE     COLUMBIA'S     PLANT     DISMANTLED. 


After  the  present  month  the  interest  which  the  vet- 
erans of  incandescent  electric  lighting  have  always  felt 
in  the  Oregon  Eail  way  and  Navigation  Company's  steam- 
ship Columbia,  will  fade,  for  that  vessel  is  now  on  the 
drj'-dock  at  the  Union  Iron  Works,  in  San  Francisco,  be- 
ing entirely  reconstructed  and  its  venerable  electric  light- 
ing plant,  which  was  not  only  the  first  ever  placed  on 
any  vessel  in  the  world,  but  was  also  the  first  plant  in- 
stalled for  commercial  purposes  and  placed  in  the  hands 
of  outside  parties  for  operation  \>j  the  original  Edison 
Electric  Light  Company,  has  been  torn  out  and  will  be 
replaced  by  modern  apparatus.  The  history  of  this 
most  interesting  installation  has  been  described  hereto- 
fore,* but  now  that  the  equipment  has  ceased  its  practi- 
cal usefulness  it  is  meet  that  the  event  should  be  re- 
corded. 

The  credit  for  conceiving  the  installation  of  incan- 
descent lamps  on  shipboard  appears  to  be  due  to  Mr. 
Henry  Villard,  then  President  of  the  O.  B.  &  N.  Co.  and 
the  Northern  Pacific  Bailway  Co.,  a  Director  in  the  Ed- 
ison Electric  Light  Co.  and  an  intimate  friend  of  Mr. 
Edison.  This  was  in  1879,  when  the  Columbia  was  be- 
ing built  at  the  Cramps'  Shipyard,  in  Chester,  Pa.,  and 
orders  were  given  that  the  vessel  should  be  equipped 
with  incandescent  lights.  At  the  suggestion  of  Mr.  Edi- 
son Mr.  J.  C.  Henderson,  then  advising  engineer  of  the 
0.  E.  &  N.  Co.  and  now  prominent  on  the  engineering- 
staff  of  the  General  Electric  Company,  was  placed  in 
charge  of  the  installation,  and  that  he  did  his  work 
well,  even  though  in  a  manner  that  now  bespeaks  the 
crudity  of  the  state  of  the  art  of  incandescent  installa- 
tion at  that  time,  is  evinced  in  the  fact  that  the  plant 
has  a  record  of  service  for  a  period  of  nearly  a  quarter 
of  a  million  hours  with  no  repairs  to  the  machines,  it  is 
said,  except  the  rewinding  of  one  field  coil,  and  a  few 
minor  repairs  to  the  bearings,  etc.  So  far  as  can  be  as- 
certained the  Columbia  never  lost  an  armature,  and  the 
commutators  have  received  only  such  attention  and  re- 
newals as  has  been  necessary  from  normal  and  proper- 
usage. 

The  Columbia's  plant  consisted  of  four  Edison  long 
field  core  dynamos  of  the  original  type  now  known  as 
the  "  Z  "  pattern.  The  capacity  of  each  of  these  ma- 
chines was  60  16-c.  p.  lamps,  but  as  only  three  of  them 
were  used  for  lighting  service,  the  tnird  being  utilized  as 
an  exciter  for  the  remaining  three,  the  total  output  of 
the  plant  was  180  lights.  The  vessel  was  wired  for  115 
lamps,  placed  in  the  cabins  and  staterooms,  but  regard- 
less  of  this  fact  when  the  vessel  was  at  sea  the  four  dy- 
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namos  were  operated  continuously  from  dark  until  10:30 
o'clock  each  night  during  the  fifteen  years  the  plant  has 
been  in  operation.  The  plant  was  installed  in  the  early 
part  of  1880,  and  on  the  2d  of  May  in  that  year  the  dy- 
namos were  first  started. 

In  the  light  of  present  practices  and  beliefs  it  seems 
impossible  that  the-  wiring  of  this  pioneer  equipment 
should  have  been  in  use  for  fifteen  years  on  shipboard 
exposed  to  dampness  and  other  possibilities  of  injury 


Relics  of  the  First  Marine  Incandescent  Installation. 

without  having  caused  serious  trouble,  but  despite  this 
the  No.  11  cotton-covered  paraffined  wire,  which  was 
used  for  the  mains,  and  the  No.  32  cotton-covered  par- 
affined magnet  wires  used  for  the  branches,  all  being 
stapled  to  the  wood  work  and  painted  over,  remained  in 
serviceable  condition  to  the  last.  It  is  stated,  however, 
that  originally  the  plant  was  installed  without  fusible 
cutouts,  and  that  the  necessity  for  cutting  off  the  cur- 
rent by  some  means  upon  the  occurrence  of  any  abnor- 
mal condition  in  the  circuit  such  as  would  be  occasioned 
by  short  circuit,  leakage,  etc.,  was  impressed  by  earlier 
experiences  with  this  plant,  and  that  before  leaving  for 
her  trip  around  Gape  Horn,  the  Columbia's  lighting 
plant  was  provided  with  safety  fuses  in  the  mains  near 
the  dynamos  and  in  each  lamp  socket  or  at  each  lamp. 
All  mains  and  lamp  circuits  were  bunched  together,  and 
the  main  bus  wires  from  the  dynamos  to  the  switch- 
board, or  more  properly  speaking,  to  the  fuseboard,  were 
of  bare  copper  wire  stranded  and  inclosed  in  a  soft  rub- 
ber tubing,  each  bus  having  a  strand  for  each  circuit 
controlled  from  the  fuseboard.  The  dynamos  were 
driven  from  a  countershaft  driven  in  turn  by  a  pair  of 
high-pressure  vertical  engines.  The  countershaft,  which 
was  directly  over  the  dynamos,  was  run  along  the  aft- 
ward  wall  of  the  main  engine-room,  and  the  arrange- 
ment of  belting  between  the  engines  and  the  dynamos 
through  the  countershaft  was  at  a  very  high  angle,  in 
order  to  economize  freight  space.  A  further  peculiarity 
rested  in  the  fact  that  the  armature  of  the  exciter  was 
driven  at  half  the  speed  of  the  armature  of  the  lighting 
machines. 


The  difficulties  attending  the  first  installation  of  incan- 
descent lighting  could  be  made  very  clear  by  an  ex- 
amination of  the  Columbia's  plant.  The  first  lot  of 
lamps  installed  were  of  the  paper  carbon  variety,  which 
were  so  delicate  that  it  was  soon  found  that  the  jar  of  the 
ship's  engines  broke  the  filaments  at  an  alarming  rate,  to 
overcome  which,  the  lamps  were  fitted  into  small  turned 
wood  bases  and  suspended  by  strips  of  felt  ribbon. 
Later  wood  receptacles  were  used  that  were  placed  flat 
against  the  surfaces  of  the  ceilings  but  seperated  there- 
from by  light  thick  felting  to  minimize  the  jar.  The 
sockets  wherever  used  were  of  complicated  type  mounted 
entirely  in  wood,  but  the  staterooms  were  lighted  by 
means  of  lamps  mounted  on  receptacles  or  the  small 
wood  bases  described  and  completely  enclosed  in  ground 
glass  globes  so  as  to  be  beyond  the  reach  of  passengers. 
These  lights  could  be  controlled  only  by  a  wooden  switch 
located  outside  of  the  stateroom  and  turned  on  and  off  by 
a  key  in  the  hands  of  the  steward.  It  was  necessary, 
therefore,  to  ring  a  call  bell  and  await  the  response  of  a 
steward  before  the  lamp  could  be  lighted  or  extinguished, 
and  often  then  it  would  be  necessary  to  resort  to  the  use 
of  the  oil  lamp,  because  of  the  fact  that  the  regulation  of 
dynamos  was  such  that  they  could  not  control  the  poten- 
tial under  material  changes  in  load.  Parts  of  the  light- 
ing apparatus  here  described  are  shown  in  the  accom- 
panying illustration. 

The  incandescent  electric  lighting  plant  on  the  Colum- 
bia proved  a  source  of  wonderment,  not  only  on  the 
Pacific  Coast,  but  at  every  port  at  which  the  vessel 
stopped  01a  her  voyage  around  the  Horn.  Through  Mr. 
Villard's  association  with  Mr.  Edison's  and  the  O.  R.  & 
N.  Co.'s  interests,  it  was  arranged  that  the  vessel  should 
stop  at  every  principal  port  and  give  exhibitions  of  the 
apparatus.  The  engineers  of  the  Columbia  who  have 
been  with  the  vessel  from  the  time  it  was  built,  state 
that  the  lamps  of  the  paper  carbon  variety  did  not  out- 
last much  of  the  trip  to  the  Pacific  Coast,  and  that  the 
replacing  of  burned  out  lamps  became  monotinously 
frequent.  Upon  arriving  on  the  Coast,  however,  a  new 
lot  of  lamps  was  received  from  the  East,  in  which  bam- 
boo filaments  were  used ;  these  gave  much  better  satis- 
faction and  many  of  them,  it  is  stated,  have  a  record  of 
5000  houi-s,  while  some  have  burned  9000  hours,  and  a 
very  few  lamps  that  were  seldom  used  were  still 
connected  on  the  circuits  when  the  plant  was  dis- 
mantled. 

In  addition  to  the  incandescent  plant,  the  Columbia 
was  provided  with  a  2000  c.  p.  power  search  light  oper- 
ated by  a  small  Siemens'  vertical  type  dynamo  with  von 
Hefner  Alteneck  drum  armature.  The  vessel,  when 
refitted,  will  be  provided  with  a  400-light  Siemens'- 
Halske  generator,  direct  connected  to  a  triple  expansion 
marine  type  Union  Iron  Works  engine. 


THE     HEART    AS    A    PUMPING    ENGINE. 


Poets  and  philosophers  are  fond  of  marveling  at  the  wonders 
of  the  human  heart,  but  they  usually  confine  themselves  to  homi- 
lies on  its  ceaseless  activity,  and  some  of  the  things  that  are 
most  wonderful  of  all  escape  their  attention  entirely.  One  of  the 
most  remarkable  things  about  the  heart  is  the  amount  of  work  it 
does.  Considering  the  organ  as  a  pump,  the  task  of  which  is 
to  deliver  a  known  quantity  of  blood  against  a  known  "head," 
it  is  easy  to  show  that  in  twenty-four  hours  a  man's  heart  does 
about  124  foot-tons  of  work.  "  In  other  words,"  says  a  contem- 
porary, "  if  the  whole  force  expended  by  the  heart  in  twenty -four 
hours  were  gathered  into  one  huge  stroke,  such  a  power  would  lift 
124  tons  one  foot  from  the  ground.  A  similar  calculation  has 
been  made  respecting  the  amount  of  work  expended  by  the  mus- 
cles involved  in  breathing.  In  twenty-four  hours  these  muscles 
do  about  21  foot-tons  of  work. 


THE    ELECTRICAL   JOURNAL. 


[Vol.  I,  No.  i. 


Recent   Installations. 


ELECTRICITY  ON  THE  CRUISER  OLYMPIA. 


By  W.  W.  Hanscom,  M.  E.,  E.  E. 


The  electrical  equipment  of  the  new  United  States 
cruiser  "  Olympia"  recently  finished  by  the  Union  Iron 
Works  of  San  Francisco,  represents  a  very  complete 
and  modern  marine  plant  in  every  way,  and  the  extent 
to  which  electricitjr  enters  into  the  handling  of  vessels  of 
the  new  navy  could  not  be  more  fully  expressed  than  by 
giving  a  description  of  the  installation  and  its  various 
functions.  To  facilitate  description  therefore,  the  various 
parts  of  the  plant  are  considered  under  the  following 
sections: 

The  Generating  Sets,  consisting  of  combined  engine 
and  dynamo,  directly  connected  and  mounted  on  a  sin- 
gle bed  plate  as  shown  in  the  accompanying  illustration, 


continuous  hours  heat  49°  F.  above  the  surrounding 
atmosphere.  The  commutators  are  large  in  diameter 
and  present  a  large  bearing  surface  for  the  brushes  and 
are  cross  connected  at  90°  requiring  but  one  set  of 
negativesand  positive  brushes. 

One  of  the  most  interesting  features  of  the  installa- 
tion is  the  switchboard,  which  is  of  slate  and  designed 
for  eighteen  circuits  operated  by  four  dynamos.  The 
bus  bars  and  switches  are  arranged  to  permit  either 
dynamo  to  be  used  separately  on  arc,  incandescent  or 
motor  circuits,  or  for  all  dynamos  to  be  operated  in 
parallel  on  all  circuits  also  in  parallel.  Instrument 
boards,  placed  on  each  side  of  the  main  switchboard 
carry  independent  Weston  voltmeters  and  amperemeters 
for  each  dynamo  and  search  light  and  also  the  ground 
detector.  A  valuable  feature  of  the  switches  is  the  fact 
that  the  switch  blades  are  removable  when  not  in  use, 
which  reduces  the  possibili  ty  of  careless  switching. 

The  wiring  is  installed  under  the  two  wire  system, 
each  pair  of  conductors  being  carried  in  wooden  mould- 


Electricity  on  the  Cruiser  Olympia. 


are  four  in  number,  each  having  an  output  of  sixteen 
kilowatts'and  forming  at  once  a  complete  and  indepen- 
dent set. 

The  Engines  are  of  the  Union  Iron  Works  stand- 
ard, compound  condensing  inverted  cylinder  vertical 
type  developing  at  four  hundred  revolutions,  twenty-six 
indicated  horse  power.  An  auotmatic  governor  of  the 
Ide  type  controls  the  admission  of  steam  into  the  high 
pressure  cylinder  by  acting  directly  on  its  valve  and  so 
perfect  is  its  action  that  the  variation  in  speed  from  no 
load  to  full  load  and  reverse  is  only  three  revolutions 
or  f  of  1  per  cent. 

General  Electric  Compound  Wound  direct  current 
four  pole  marine  type  generators  of  eighty  volts  and 
two  hundred  amperes  are  used  each  machine  being  di- 
rectly connected  to  its  engine.  The  windings  are  so 
proportioned  that  the  voltage  varies  but  \\  volts  from 
the  normal  between  no  load  and  full  load.  The  arma- 
tures are  gramme  rings  with  windings  of  ample  capacity 
to  carry  an  over  load  of  50  per  cent  to  75  per  cent  with- 
out injury  and  when  operated  under   full  load  for  four 


ing  with  all  joints  iu  mains  and  for  branches  made  in 
water  tight  bronze  junction  boxes;  the  wires  entering 
through  packing  or  stuffing  tubes  made  tight  by  soft 
rubber  glands.  Where  led  through  bulkheads,  the  wires 
pass  through  water  tight  stuffing  tubes  made  so  in  the 
same  manner.  The  circuits  are  divided  into  lighting 
and  battle  mains,  the  former  for  general  illumination 
and  the  latter  for  use  in  time  of  action.  No  single  wire 
larger  than  16  B.  W.  G.  is  used,  larger  sizes  being 
stranded  to  give  the  required  area.  The  insulation  of 
the  wires  is  as  follows:  1st  A  layer  of  pure  Para  rubber 
2nd  A  layer  of  vulcanized  rubber  containing  about  50 
percent  sulphur  and  lastly  a  layer  of  woven  or  braided 
cotton,  saturated  with  a  flame  and  moisture-proof  com- 
pound. The  average  resistance  of  each  outlet  to  ground 
including  wires,  junction  boxes  and  switches  and 
dynamos,  after  a  year's  installation  and  use  was  sixty 
million  ohms. 

The  fixtures  are  all  designed  with  special  reference 
to  their  respective  uses  and  are  finished  in  dark  bronze 
or  oxidized  silver  according  to   location.      Ceiling  rings, 
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steam  tight  globes,  desk  lights  and  bulkhead  fixtures  for 
officers'  aud  crew's  quarters,  living  spaces,  engine  rooms, 
passages,  etc.  together  with  coal  bunker  lights,  mag- 
azine lanterns  and  brackets,  besides  water  tight  switches 
aud  receptacles  and  plain  receptacles,  are  designed  with 
a  view  to  continuous  service. 

Motors  are  used  for  ventlation  and  ammunition 
hoisting,  the  ventilating  motors,  three  in  number  being 
arranged  as  follows:  One.  a  2  h.  p,  motor  is  located  in 
the  dynamo  room  and  keeps  it  supplied  with  cool  air 
drawn  from  above  the  decks.  The  other  two  of  |  horse 
power  each,  are  portables,  being  arranged  to  be  carried 
about  and  used  for  ventilating  coal  bunkers,  double  bot- 
toms, etc.  Each  motor  is  fastened  to  the  side  of  and 
directly  connected  to  the  fan  of  its  respective  blower. 
Three  eight  horse  power  shunt  wound  water  proof 
motors  are  located  in  the  passing  rooms  and  used  for 
hoisting  ammunition  to  the  gun  deck  for  the  5-iuch  broad- 
side guns,  while  two  five  horse  power  series  wound 
motors  with  reversing  rheostats  are  located  in  the  turrets 
and  keep  the  eight  inch  guns  supplied  with  ammunition 

The  signaling  equipment  known  as  the  Electric 
Night  Sigualiug  apparatus  consists  of  a  series  of  double 
lanterns,  the  upper  halves  red  and  the  lower  halves 
white,  fastened  one  above  the  other  on  a  stay  of  the 
main  mast;  a  32  c.  p.  lamp  in  each  half  is  connected  to 
a  key  board  located  on  the  after  bridge.  Numerous 
combinations  can  be  made  by  revolving  a  handle  over  an 
index  plate  on  top  of  the  staud.  A  truck  light,  similar 
in  design  to  the  signal  lantern  is  located  on  top  of  each 
mast  and  connected  to  aud  operated  by  switches  on  the 
forward  bridge. 

Four  Mangin  projectors,  30  inches  in  diameter,  are 
located  on  the  fore  and  main  tops  aod  on  the  broadsides. 
These  lamps  require  one  hundred  amperes  each  at 
forty-five  to  forty-eigh't  volts,  the  reduction  from  eighty 
at  the  dynamos  being  accomplished  by  means  of  a  dead 
resistance  in  series  with  the  lamps.  Each  projector  is 
furnished  with  two  lenses,  the  inner  one  forming  a 
hinged  door  in  front  of  the  projector,  and  the  outer  one, 
operated  from  the  back,  slides  in  front  of  the  inner  one 
changing  the  rays  from  a  parallel  beam  of  great  intensity 
to  a  diverged  or  fan-shaped  one  of  more  area  but  less 
intensity.  The  lamps,  which  are  arranged  for  either 
hand  or  automatic  feed,  are  so  proportioned  as  to  keep 
the  arc  always  in  the  focus  of  the  mirror  in  back.  A 
damper  allows  of  shuttiug  off  of  the  light  from  the  mir- 
ror, thus  permitting  intermittent  flashes  of  light  to  be 
used  for  signaling.  The  two  broadside  projectors  are, 
by  means  of  motors  and  gearing  in  their  bases,  controlled 
electrically  by  a  controlling  device  in  a  further  part  of 
the  ship  and  can  be  revolved,  elevated  or  depressed  at 
will.     The  candle  power  of  the  beam  is  rated  at  100,000. 

The  alarm  system  consists  of  hinged  floats  containing 
mercurial  contacts,  located  in  each  water  tight  compart- 
ment and  so  arranged  as  to  close  a  circuit  when  water 
has  found  its  way  to  and  capjized  them.  The  closing  of 
the  circuit  operates  an  annunciator  on  the  main  deck, 
notifying  the  officers  of  the  location  of  the  trouble. 
Thermostats  in  each  coal  bunker  are  arranged  to  give 
a  similiar  alarm  upon  the  temerature  in  any  of  them 
rising  above  200°  F.  Electro-mechanical  gongs  located 
in  numerous  parts  of  the  ship  and  operated  by  contact- 
makers  similar  to  a  fire  alarm  box,  are  used  for  calling 
the  crew  to' quarters  in  case  of  fire  or  other  reasons. 

Interior  communication  is  effected  through  the  use  of 
the  push  button  and  annunciator  systems  and  telephones. 
Calls  can  be  made  from  one-hundred  seventy  different 
points  all  over  the  ship  and  the  telephones  offer  a  ready 
means  of  communication  between  the  Captain  and  Chart 
House,  and   the   turrets  and  passing  rooms  and  central 


station.  The  transmitters  are  regular  granular  Hun- 
nings  type  and  are  connected  in  series  with  the  battery, 
the  receivers  being  used  without  induction  coils.  An  ' 
idea  of  the  completeness  of  the  various  systems  of  in- 
terior communication  may  be  had  from  the  fact  that  it 
required  over  70,000  feet  of  insulated  copper  wire  or 
nearly  13^  miles,  to  make  the  wiring  connections. 

A    SEATTLE    ELECTRIC    STATION    BURNED. 


The  electric  power  station  and  car  barn  of  the 
Seattle  (Wash.)  Cousolidated  Street  Railway  Company 
was  destroyed  by  fire  early  on  the  morning  of  June 
20th,  causing  a  loss,  roughly  estimated,  at  $100,000. 
The  building  was  a  substantial  brick  structure,  60  feet 
by  260  feet  in  area,  occupying  the  entire  side  of  the 
block  on  the  north  side  of  Pine  street,  between  Fifth 
and  Sixth  streets,  and  was  so  constructed  on  a  hillside 
that  the  main  floor,  constituting  the  car  house  and  re- 
pair shop,  was  on  a  level  with  Fifth  street,  while  the 
basement   floor,  on  which    was  located    the    boiler  and 


engine  and  dynamo  room,  was  on  a  level  with  Sixth 
street.  The  photograph  from  which  the  accompanying 
half-tone  was  made  shows  the  northwest  corner  of  the 
building,  containing  the  boiler  room  on  the  lower  floor 
and  the  repair  shop  on  the  upper  floor. 

The  plant  equipment  consisted  of  the  necessary 
boilers  and  two  Corliss  engines,  each  rated  at  225  horse- 
power, either  or  both  of  which  operated  a  counter-shaft, 
driving  the  six  Thomson-Houston  type  D62  railway 
generators  which  the  station  contained.  The  building 
is  reported  to  be  completely  gutted  and  in  addition  to 
the  building  and  plant  the  company  lost  twenty-five  cars 
that  were  in  the  building  at  the  time  of  the  fire.  An 
insurance  of  $40,000  was  carried. 

The  building  represented  in  the  foreground  of  the 
illustration  is  the  burned  station  of  the  ;i  Seattle  Consoli- 
dated," while  that  in  the  background  is  the  lighting 
station  of  the  Home  Electric  Company,  now  consoli- 
dated with  the  Union  Electric  Company  of  Seattle. 

ELECTRICAL  INSPECTION  IS  NO  MORE. 


Every  employee  of  the  Board  of  Fire  Underwriters 
of  the  Pacific  except  one  —  Mr.  E.  F.  Mohrhardt,  Sec- 
retary of  the  board,  has  received  his  demit  to  take  effect 
June  30th,  and  only  the  barren  organization  will  here- 
after remain  until  such  time  as  it  may  be  deemed  advis- 
able to  adjourn  sine  die,  or  to  reorganize. 

Underwriters'  electrical  inspection  in  the  nine 
States  and  Territories  of  the  Pacific  Coast  is,  therefore, 
a  thing  of  the  past,  but  it  is  being  carried  on  in  San 
Francisco  through  the  Underwriters'  Inspection  Bureau. 
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LIGHTING    FROM    TROLLEY    CIRCUITS. 


ELECTRO-CHLORINATION. 


The  Underwriters'  Electrical  Bureau  of  Chicago, 
acting  for  the  Underwriters'  National  Electric  Associa- 
tion, has  just  issued  Electrical  Fire  Hazard  Pamphlet 
No.  3,  discussing  the  hazards  of  operating  lamps  and 
motors  by  current  supplied  from  electric  railways  using 
the  grounded  trolley  system  and  which  is  supplemented 
by  letters  from  many  of  the  principal  independent  elec- 
trical engineers  of  the  country  substantiating  Rule  41  of 
the  National  Code,  which  reads: 

Lighting  and  Power  fkom  Railway  Wires. — Must  not  be 
permitted,  under  any  pretense,  in  the  same  circuit  with  trolley 
wires  with  a  ground  return . 

The  pamphlet  points  out  that  this  rule  was  framed 
by  the  Electrical  Committee  of  the  Underwriters'  Na- 
tional Electric  Association,  and  represents  the  unanimous 
opinion  of  the  electrical  inspectors  of  the  United  States,  and  that 
its  enforcement  is  necessary  for  the  general  good  as  is 
demonstrated  by  the  numerous  fires  that  have  occurred 
because  of  its  violation,  as  shown  in  the  various  elec- 
trical fire  reports  issued  by  the  Bureau. 

The  reasons  why  this  system  of  electrical  distribu- 
tion is  far  inferior  and  more  hazardous  than  systems 
ordinarily  used  are  stated  as  follows :  One  side  of  the 
circuit  is  normally  grounded,  which  means  that  but  one 
accidental  electrical  connection  between  any  part  of  the 
wiring  and  a  conducting  substance  of  any  nature  in 
electrical  connection  with  the  earth,  is  necessary  in  order 
to  establish  current  flow  and  a  resulting  "  burn  out"  or 
fire. 

In  a  complete  metallic  circuit,  two  such  connections 
are  necessary  before  current  flow  can  be  established,  and, 
therefore,  the  grounded  system  is  considerably  more  than 
twice  as  hazardous  as  the  metallic.  The  wires  of  a  trolley 
road  being  run  overhead  are  susceptible  to  lightning  dis- 
charges, and  a  line  being  run  into  a  building  to  a  motor 
and  then  into  the  earth,  affords  an  easy,  convenient  and 
oftentimes  preferable  path  for  the  discharge  to  travel, 
setting  fire  to  the  property  on  the  way.  The  voltage  or 
':  pressure  "  used  on  trolley  systems  is  sufficiently  high 
(500  volts)  to  be  classed  as  a  "  high  potential  "  under 
the  rules,  and  the  energy  used  on  the  circuit  is  sufficient 
to  necessitate  the  generation  of  current  quantities  fre- 
quently great  enough  to  produce  very  severe  heating 
effects,  thus  entailing  the  disadvantages  of  the  series  arc 
system  in  the  comparatively  high  voltage  used,  coupled 
with  the.  disadvantage  Of  the  low  potential  system,  which 
uses  large  currents,  and  this  results  in  bringing  about 
enormous  heating  effects  at  the  point  where  the  break 
occurs.  This  is  a  very  hard  form  of  energy  to  properly 
control  even  under  favorable  circumstances  and  when 
traveling  over  the  uncertain  path  offered  by  a  grounded 
trolley  system,  it  cannot  be  considered  desirable  or  safe 
for  introduction  inside  of  buildings.  Lightning  arresters, 
extra  insulated  wire  run  on  large  size  glass  insulators, 
special  fuses,  double  mounting  of  the  motor,  grounding 
outside  the  building,  a  sign  reading  "  danger,"  a  voltage 
reducer  and  numberless  other  proposed  safeguards,  are 
advantageous,  and  each  does  its  little  to  decrease  the 
probability  of  trouble,  but  they  cannot  make  a  grounded 
circuit  the  equivalent  of  a  metallic  circuit  from  any  point 
of  view. 

The  electrical  engineers  who  contribute  letters  con- 
demning the  practice  in  question  are  Messrs.  Pierce  & 
Richardson,  J.  P.  Barrett,  Wm.  A.  Anthony,  Stone  & 
Webster,  W.  M.  Stine,  Wm.  L.  Puffer,  E.  P.  Roberts  and 
L.  K.  Comstock. 


A  new  process  for  the  extraction  of  gold  at  a  very 
small  expense  is  soon  to  be  started  at  the  Gold  &  Globe 
Mill  of  the  Cripple  Creek  (Colo.)  Gold  Milling  Company. 
The  method  to  be  used  is  known  as  the  "Electro-Chlori- 
nation  Process,"  and  although  certain  parts  of  it  are 
held  secret,  it  is  known  that  the  idea  is  based  on  the 
passing  of  a  heavy  current  at  low  potential  through 
crushed  ore  immersed  in  a  solution  of  sodium  chloride. 
The  sodium  and  chlorine  are  separated  under  the  action 
of  the  current,  the  chlorine  uniting  with  the  gold,  form- 
ing a  chloride  of  gold  which  is  deposited  on  a  sheet  of 
lead  or  other  suitable  cathode. 

The  deposition  vat  will  consist  of  a  large  tank,  the 
bottom  of  which  is  to  be  lined  with  blocks  of  carbon  to 
a  thickness  of  about  three  inches.  Above  these  carbon 
blocks,  which  form  anodes,  will  be  spread  the  ore 
crushed  to  about  a  sixty  mesh,  upon  which  is  poured 
the  solution  of  sodium  chloride,  and  on  the  surface  of 
the  liquid  is  supported  the  cathode.  The  dynamo  used 
will  have  an  output  of  6,000  amperes  at  20  volts,  and  it 
is  claimed  that  on  ton  lot  experiments,  94  per  cent,  ex- 
tractions have  been  made  in  45  minutes.  The  secret 
part  of  the  process  consists  in  the  use  of  an  ingredient 
which,  when  added  to  the  sodium  chloride  solution  pre- 
vents the  liberated  sodium  from  re-uniting  with  the 
chlorine 

All  experiments  have  hitherto  been  carried  on  in 
Philadelphia,  and  having  proven  successful,  a  full 
equipment  has  been  manufactured  and  the  machinery  is 
now  in  process  of  erection  at  Cripple  Creek. 


THE    CHICAGO    RAIL    BOND. 

The  consolidation  of  practically  all  of  the  street 
railway  interests  of  San  Francisco  and  the  conclusion  of 
the  Market  Street  Railway  Company  thus  formed  to 
equip  all  lines  so  far  as  practicable  with  electric  traction 
naturally  led  to  the  organization  of  an  electro-technical 
department  in  the  charge  of  men  of  undoubted  experi- 
ence and  ability  in  electric  railway  construction.  Of  all 
the  apparently  "  little  "  details  of  equipment  that  have 
come  under  the  consideration  of  this  department  none 
have  been  given  greater  care  and  attention  than  that 
bestowed  upon  the  all-important  matter  of  rail-bonding. 


Fig.  1. — The  Chicago  Rail  Bond. 

In  the  earlier  construction  of  electric  railways  the  engi- 
neer made  all  his  estimates  and  calculations  with  the 
utmost  accuracy  and  scientific  precision  for  the  overhead 
half  of  the  circuit,  and  spared  neither  money,  time,  labor 
nor  copper  to  bring  that  half  up  to  the  highest  standard 
of  perfection ;  but  the  practical  results  which  he  aimed 
to  attain,  namely,  a  low  percentage  of  loss  or  drop  upon 
the  line,  and  economical  consumption  of  coal  at  the 
power  house  was  seldom,  if  ever,  realized,  because  he 
neglected  to  complete  the  metallic  circuit  by  properly 
bonding  the  rails  together  at  the  joints.  The  energy 
losses  occurring  through  defective  bonding  soon  were 
realized  to  form  an  abnormally  high  factor  in  the  total 
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losses  in  the  operation  of  electric  railways,  to  obviate 
which  has  been  the  study  of  the  ablest  electric  railway 
engineers. 

After  mature  consideration  of  all  systems  of  rail- 
bondiDg  yet  devised,  the  Market  Street  hailway  Com- 
pany adopted  the  form  shown  diagramatically  in  the 
accompanying  sketches  and  which  is  known  as  the 
"  Chicago  "  rail  bond.  In  this  the  rail  bond  proper,  C, 
is  a  copper  rod  or  wire  having  tubular  or  thimble-shaped 
terminals  which  are  bent  at  right  angles  to  the  bond, 
and  with  its  two  tubular  terminals  is  composed  of  one 
solid  piece  of  rolled  copper.  The  tubular  or  thimble- 
shaped  terminals,  A,  are  inserted  into  holes  through  the 
web  of  the  rail,  a,  and  the  slitted  end  of  the  terminal,  A. 
is  spread  or  clinched  over  on  the  rail  with  a  hammer  and 
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Fig.  2. — Chicago  Rail  Bond. 

punch  ;  this  holds  it  from  drawing  back  out  of  the  hole. 
The  drift  pin,  B,  which  is  larger  than  the  opening  in  the 
tubular  or  thimble-shaped  terminal,  A,  is  then  driven 
into  said  terminal,  thus  expanding  it  and  wedging  it  into 
solid  contact  with  the  surface  of  said  hole  through  the 
web  of  the  rail,  «,  making  an  absolutely  solid  joint  from 
which  every  particle  of  air  and  moisture  is  excluded  and 
which  experience  has  thus  far  shown  to  be  proof  against 
corrosion  or  electrolysis.  The  "  Chicago  "  rail  bond  has 
therefore  been  adopted  as  standard  by  the  Market  Street 
Railway  Company  and  is  used  exclusively  in  its  lines  in 
San  Francisco. 


SCIENTIFICALLY  CUT  LAMP  GLOBES. 


An  invention  that  undoubtedly  will  be  developed  into 
great  utility  aud  that  among  many  other  applications, 
would  seem  to  hasten  the  adoption  of  small  arc  lamps 
for  interior  or  even  desk  use,  is  decribed  in  the  London 
Journal  in  an  article  on  "  Holophane  Globes,"  which  is 
the  name  applied  to  glas-s  globes  that  are  cut  on  scientific 
principles  for  the  proper  dissemination  of  light.  It  is 
stated  that  holophane  globes,  when  inclosing  any  light 
of  high  caudle  power,  such  as  the  Welsbach  incandescent 
gas,. or  the  electric  lamp,  give  the  appearance  of  a  vase 
filled  with  light,  brilliant,  yet  soft  while  the  actual 
burner  or  filament  cannot  be  discerned. 

The  principle  of  the  holophane  globe  is  readily  ex- 
plained. The  interior  surface  of  the  globe  is  formed  into 
vertical  grooves,  which  are  so  shaped  as  to  spread  out 
horizontally  the  rays  proceeding  from  every  part  of  the 
light  source.  The  mouldings  on  the  outer  surface  of  the 
globe  are  horizontal,  and  have  the  effect  of  distributing 
the  emergent  rays  in  the  vertical  sense;  and  inasmuch  as 
the  light  may  be  required  in  some  instances  to  be  cast 
downward  and  in  others  to  be  equally  dispersed,  the 
angles  of  the  outside  grooves  are  modified  accordingly. 
This  is  a  very  different  thing  from  the  unscientific  cutting 
seen  in  ornamental  cut  glass  globes  which  do  nothing 
for  the  diffusion  of  the  light. 


As  for  the  loss  entailed  by  the  reflection  and  refrac- 
tion of  holophane  globes,  it  is  certified  by  M.  de  Nash- 
ville to  amount  in  the  case  of  an  arc  light  to  from  nine 
to  thirteen  per  cent  and  as  this  observer  remarks,  there 
is  no  other  kind  of  globe  in  existence  capable  of  realizing 
such  diffusion  of  light  aud  presenting  such  uniformity 
of  effect.  As  the  loss  of  light  by  transmission  through 
clear  glass  is  from  eight  to  ten  per  cent,  the  claim  that 
holophone  globes  do  their  special  work  for  about  four 
per  cent  of  loss,  is  well  established. 

It  is  pointed  out  in  the  Eugineering  Magazine  that 
the  invention  of  these  globes  may  come  in  with  acetylene 
lighting  now  in  its  very  beginnings. 
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POPULAR     REFLECTIONS     OF    THE     CONDITION     AND 

PROSPECTS    OF     ELECTRICAL     EMOINEERING 

ON    THE     PACIFIC    COAST. 


A  new  kind  of  "hustler"  has  arisen,  and  within  the  past 
three  or  four  months  he  has  been  rapidly  multiplying  and  filling 
the  earth.  He  is  the  promoter  of  new  electrical  enterprises,  and 
especially  the  promoter  of  schemes  for  the  long-distance  trans- 
mission of  electric  power.  The  air  of  the  whole  Pacific  Coast 
has  all  at  once  become  filled  with  talk  about  setting  up  water 
wheels  in  lonely  mountain  places  and  making  them  give  light 
and  cheaply  turn  other  wheels  in  towns  miles  away.  From 
Shasta  to  San  Diego  men  are  organizing,  or  trying  to  organize, 
local  or  San  Francisco  companies  to  utilize  in  this  way  the  water 
power  in  particular  localities.  A  few  of  these  power-transmission 
enterprises  have  been  successfully  organized  by  business  men  of 
capital  and  the  work  of  establishing  them  has  been  actually  be- 
gun. The  rest  are  yet  in  the  air,  and  many  of  them  will  remain 
there  for  a  long  time. 

But  the  interesting  fact  is  that  the  State  is  full  of  "inquiry  " 
in  this  direction,  and  consulting  electrical  engineers  and  agents 
of  manufacturers  are  kept  busy  answering  questions  in  person 
and  by  lettei  and  making  preliminary  estimates  of  cost.  Their 
business  field  is  now  very  active  and  competition  is  keen  and  in- 
creasing. Big  and  little  companies  have  agents  here  who  are  af- 
ter every  rumor  of  a  new  railway,  light,  power  or  other  plant, 
and  they  keep  to  themselves  every  pointer  they  get  to  avoid  send- 
ing a  lot  of  competitors  after  their  customers.  Local  manufact- 
uring establishments  are  rapidly  going  into  the  manufacture  of 
electrical  machinery. 

While  the  actual  business  done  is  mainly  with  new  railway 
and  lighting  plants  and  new  buildings,  the  activity  over  power 
transmission  is  the  most  interesting,  if  not  the  most  important 
thing  to  the  general  public.  The  transmission  of  electric  power 
has  just  entered  upon  its  second  stage.  For  years  it  has  remained 
in  the  stage  of  theory  and  experiment. 

Great  public  interest  has  always  been  taken  in  the  prophesies 
of  electrical  engineers  that  the  vast  amount  of  power  running 
waste  in  hills  and  mountains  everywhere  would  be  cheaply  util- 
ized by  transforming  it  into  electrical  energy  and  taking  it  long 
distances  to  where  it  would  be  practicable  to  use  it.  In  this  State 
it  has  long  been  a  popular  and  somewhat  inspiring  idea  that  the 
power  in  the  streams  and  reservoirs  of  the  bierras  would  light 
the  towns  of  the  valleys  and  foothills,  and  so  cheapen  power  in 
them  that  industries  would  be  stimulated.  The  success  of  the 
experiments  at  Portland,  Kedlands,  the  Bodie  mines  and  a  few 
other  places,  where  from  twelve  to  twenty-five  miles  have  been 
covered,  has  warranted  the  various  new  enterprises  which  con- 
template providing  power  and  light  to  towns  in  the  Sacramento 
and  San  Joaquin  valleys  and  in  the  foothills.  So  they  have  sud- 
denly sprung  up  in  numbers  and  the  stage  of  practical  business 
has  just  been  fairly  entered. 

Sacramento  is  to  be  the  first  town  to  get  river  power  from  a. 
distance  on  a  large  scale.  The  big  plant  near  Folsoni  is  to  be 
read v  for  operation  in  four  or  five  weeks,  and  then  5,000  horse- 
power will  be  kept  pumping  into  Sacramento  over  twenty  miles 
away  to  run  the  trolley  lines  and  give  light  and  power.  The  new 
company  is  invading  the  field  of  the  gas  company  in  the  light 
business,  and  lively  competition  is  promised. 

The  South  Yuba  Water  Company  is  getting  ready  to  do  big 
and  interesting  things  in  Placer  County.  It  controls  an  immense 
water  system  in  Placer  and  Nevada  counties,  and  has  practically 
unlimited  power  at  its  command,  and  it  can  be  utilized  cheaply 
at  high  heads  The  company  expects  to  have  in  operation  by 
August  1st  a  plant  that  will  light  Newcastle,  Penryn  and  Loomis. 
It  will  begin  with  150  horse-power  and  $25,000  plant,  with  water 
used  at  460  feet  pressure.  The  company  is  said  to  plan  invading 
Sacramento,  twenty-two  miles  from   Rocklin,  with    light  and 
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power,  and  a  scheme  to  operate  an  electric  road  from  Marysville 
to  Newcastle,  along  the  foothills,  is  being  much  talked  about. 

Another  enterprise  that  has  passed  the  stage  of  talk  is  one  to 
supply  power  to  the  big  groups  of  mines  about  the  region  of  Grass 
\  alley  and  Nevada  City.  This  company,  which  is  composed  of 
miners,  proposes  to  sell  power  to  mines  for  miles  around  at  $75 
per  horse-power  per  year.  Heretofore  the  power  used  at  the 
mines  has  been  mainly  water  power,  sold  by  water  companies  at 
from  $125  to  $150  per  horse-power. 

It  is  in  the  mining  regions  that  the  use  of  electric  power  will 
naturally  be  most  rapidly  developed,  and  many  mining  compa- 
nies are  "now  figuring  on'establishing  plants  for  their  individual 
use. 

One  of  the  most  interesting  schemes  that  have  been 
launched  is  that  of  the  San  Joaquin  Power  Company,  which 
is  perfecting  plans  to  bring  light  and  power  into  Fresno  from  one 
of  the  forks  of  the  >an  Joaquin  River,  forty-three  miles  northeast 
of  Fresno.  This  company  is  composed  of  Fresno  capitalists.  A 
San  Francisco  company  has  arranged  to  supply  electricity  to  Ba- 
kersfield  from  a  plant  in  Kern  River  Canyon,  several  miles  from 
the  city. 

These  are  the  only  new  enterprises  in  this  line  which  are  re- 
garded as  having  passed  the  stage  of  talk.  Several  are  in  the  air 
of  Southern  California,  and  a  half-dozen  schemes  to  electrify 
Stockton  from  the  Sierras  have  come  to  the  front  since  the  rail- 
road-boom began. — San  Francisco  Call,  June  1,  1895. 

The  widespread  interest  that  is  being  taken  in  plans  for  the 
electric  transmission  of  power  gives  promise  that  the  great  need 
of  Calif ornian  manufacture  is  likely  to  be  met  within  a  few  years. 
Capitalists  and  promoters  are  actively  inquiring  into  the  cost  of 
plants,  and  the  water  powers  are  being  grabbed  or  bought  up  as 
rapidly  as  they  Can  be  found.  The  great  need  of  Californian  man- 
ufacturers is  cheap  power.  With  the  nearest  abundant  supplj' 
of  coal  600  miles  away  and  with  much  of  the  fuel  shipped  from 
Kngland  and  Australia,  it  is  impossible  to  compete  in  those 
lines  of  manufacture  in  which  power  is  one  of  the  largest  parts 
of  the  cost. 

But  California  has  abundance  of  water  power  within  her  bor- 
ders. The  rivers  and  streams  that  take  their  rise  in  the  Sierra 
Nevadas  could  furnish  energy  enough  to  run  all  the  engines  in 
the  United  States  if  only  it  could  be  harnessed  and  brought  where 
it  can  be  used.  There  is  now  no  difficulty  in  harnessing  the 
power  of  mountain  streams,  as  electric  transmission  has  reached 
a  stage  of  progress  in  which  power  can  be  carried  many  miles 
with  slight  loss.  The  time  is  not  far  in  the  future,  if  it  has  not 
already  come,  when  San  Francisco  will  have  the  benefit  of  the 
power  that  has  been  going  to  waste  in  the  mountains.  The  en- 
ergy cannot  be  brought  from  the  Sierras  yet,  on  a  commercial 
basis  at  least,  but  there  is  good  authority  for  the  statement  that 
thousands  of  horse-power  may  be  brought  from  Clear  Lake  and 
delivered  to  San  Francisco  manufacturers  at  a  rate  that  will 
drive  steam  and  coal  from  most  of  our  industries. 

The  day  is  undoubtedly  coming  when  the  Sierra  water  pow- 
ers can  be  brought  to  San  Francisco,  and  when  that  day  comes 
the  city  will  have  an  unlimited  supply  of  energy  at  its  command. 
The  rapid  slopes  of  the  streams  that  make  a  descent  of  three  or 
four  thousand  feet  in  a  short  distance  offer  a  chance  to  use  the 
same  water  over  and  over.  The  capitalists  have  awakened  to  the 
opportunity.  California  should  lead,  rather  than  follow,  in  elec- 
trical transmission  of  power.  There  is  both  the  supply  of  power 
and  the  absence  of  competition  from  the  fuel  supplies  that  worry 
the  electrical  companies  elsewhere. — San  Francisco  Examiner. 
June  3,  1895. 


A  dispatch  from  Fresno  says  that  the  owners  of  the  new  wa- 
ter and  electric  plant  being  put  in  on  the  San  Joaquin  River  have 
offered  to  furnish  power  for  machine  shops  of  the  Valley  Railroad, 
if  built  in  Fresno,  at  one-half  the  cost  of  steam  power. 

It  seems  to  be  an  irresistible  conclusion  that  the  greater  part 
of  the  power  which  can  be  made  available  for  industrial  purposes 
in  California  must  come  directly  from  the  forces  of  nature.  \\  e 
have  no  cheap  coal  in  California,  'or,  at  least,  none  has  been 
found  as  yet,  unless  we  except  the  Livermore  lignite,  which  has 
not  been  fully  developed,  and  imported  coal  for  manufacturing 
purposes  is  almost  an  impossibility,  not  on  account  of  the  forty 
cents  a  ton  duty,  but  because  of  the  cost  of  transportation.  But 
in  the  mountains  of  California,  from  one  end  of  the  State  to  the 
other,  there  are  rivers,  streams  and  creeks  which  may  be  made  a 
source  of  supply  for  power  almost  infinite.  To  convert  the  dy- 
namic force  of  running  water  into  electrical  energy  is  one  of  the 
simplest  of  modern  scientific  problems,  and  the  only  practical 
difficulty  is  the  economical  transmission  of  the  electric  force  over 
long  distances. — San  Francisco  Chronicle,  May  17,  1S95. 

The  scheme  for  transmitting  powder  from  the  north  fork  of 
the  San  Joaquin  River  to  Fresno  has  been  in  contemplation, 
in  one  form  or  another,  for  a  long  time,  but  the  work  went 
forward  so  quietly  that  the  public  did  not  learn  that  any   act- 


ual steps  had  been  taken  until  operations  had  begun.  Work 
has  now  been  going  on  for  some  weeks  on  the  canal  by  which 
water  will  be  led  from  the  north  fork  to  the  reservoir,  a  dis- 
tance of  six  miles,  following  the  line  of  canal. 
It  is  not  too  much  to  say  that  a  new  era  has  dawned  for 
Fresno  and  the  surrounding  country.  The  drawback  heretofore 
has  been  that  fuel  was  so  expensive  that  manufacturing  was  at  a 
disadvantage,  especially  where  much  power  was  used.  This  is 
now  to  be  reversed.  Power  will  be  cheap,  permanent  and  conve- 
nient, and  coal  will  be  known  in  Fresno  no  more,  except,  per- 
haps, in  a  few  cases  where  electricity  cannot  be  made  to  answer 
the  purpose,  which  will  mark  the  dawn  of  a  day  such  as  the  .San 
Joaquin  Vallev  has  never  seen. — Fresno  (Cal.)  Republican,  May 
12,  1895.  

JfetOs  of  the  Jffonth. 

TELEPHONE  AHb   TELEQKrtPH. 


Riverside,  Cal. — H.  H.  Streeter  has  been  granted  a  tele- 
phone franchise. 

Napa,  Cal. — L.  Grothwell,  of  San  Francisco,  has  applied  for 
a  franchise  for  the  erection  of  telephone  and  telegraph  lines  from 
Napa  to  Calistoga. 

Great  Falls,  Mont. — Rapid  progress  is  being  made  in  the 
construction  of  the  new  telephone  line  from  Great  Falls  to  Lew- 
istown,  a  distance  of  fifty-three  miles. 

Sacramento,  Cal. — The  Board  of  Supervisors  have  posted 
notice  of  sale  on  June  24th  of  a  franchise  for  the  construction, 
operation  and  maintenance  of  a  telephone  and  telegraph  system 
in  Sacramento  County.  Evidences  of  having  secured  at  least  400 
bona  fide  telephone  subscribers  must  be  presented. 


MISCELLANEOUS. 


Portland,  Or  — A  school  for  electricity  has  been  established 
under  the  direction  of  Professor  Loverage. 

Sacramento,  Cal  — The  Electro-Chemical  Amalgamating  Co. 
has  been  incorporated.     Calvin  Brown  is  one  of  the  Directors. 

Los  Angeles,  Cal. — The  Dheuy  Oil  Company  does  its  oil 
pumping  by  electricity,  using  the  Commercial  Electric  Compa- 
ny's motors. 

Sprague,  Wash. — Lightning  entered  the  station  of  the  Sprague 
Electric  Light  Works  on  May  18th,  doing  damage  that  necessi- 
tated a  week's  shut  down. 

Oregon  City,  Or. — F.  E.  Ball  of  the  Electrical  Reduction 
Works  has  gone  to  Southern  Oregon  to  exploit  his  electrical 
method  of  reducing  refractory  ores.  His  assistant,  E.  F.  Ken- 
nedy, accompanies  him. 

San  Jose,  Cal. — The  Electrical  Improvement  Company  has 
paid  Giovanni  Giraudi  $2,000  as  judgment  and  $774  as  interest 
and  costs  for  the  loss  of  his  right  hand  by  an  injury  received  from 
contact  with  an  electric  light  wire  on  the  roof  of  a  house  at  night 
in  a  storm. 

La  Center,  Wash. — A  Clark  County  lumberman  has  erected  a 
plant  consisting  of  an  electric  motor  driving  a  drag  saw.  With 
this  equipment  it  requires  but  three  minutes  for  the  saw  to  cut 
through  a  five  foot  log,  and  the  saw  cuts  on  an  average  100  cords 
of  wood  a  day. 

San  Francisco,  Cal  — Neil  Cameron,  a  lineman  of  the  Fire 
Alarm  system,  has  brought  suit  against  the  W.  U.  T.  Co.  and  the 
city  to  recover  $20,000  damages  for  personal  injuries,  alleged  to 
have  been  caused  by  the  falling  of  a  telegraph  pole  upon  which 
he  was  working. 

Sax  Francisco. — The  Municipal  Signal  Company,  of  Boston, 
has  served  notice  on  the  Board  of  Supervisors  that  the  citv  will 
be  held  responsible  for  its  use  of  the  police  signal  system  in  ser- 
vice, alleged  to  be  an  infringement  of  patents  owned  by  the 
company  named. 

Berkeley,  Cal. — Suit  has  been  entered  by  C.  W.  McLaugh- 
lin against  the  Western  Union  Telegraph  Company  for  damages 
in  the  sum  of  $5,250,  for  failure  to  deliver  a  message  owing  to  a 
mistake  made  by  an  employee  in  making  the  name  "  Dietz  "  ap- 
pear as  "  Dieth." 

Tacoma,  Wash. — Electricians  Bochelet  and  Fraser  have 
entered  into  a  contract  with  the  Northern  Pacific  R«ilway  Com- 
pany to  recover  a  safe  that  was  lost  in  the  bay  during  a  recent 
landslide  and  which  cannot  be  found.  The  electricians  propose 
to  locate  the  safe  by  electro-magnetic  means. 

Portland,  Or. — The  General  Electric  Company  has  brought 
suit  against  the  receiver  of  the  Oregon  Railway  and  Navigation 
Company  to  recover  damages  in  the  sum  of  $63,916.43  for  the  loss 
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of  electrical  machinery  by  tire  on  September  23d  last,  such  ma- 
chinery being  consigned  to  the  Portland  General  Electric  Com- 
pany. 

San  Francisco. — Suit  has  been  entered  by  C.  C  Terrill  and 
the  German  Savings  and  Loan  Society  against  Fabian  and  Mar- 
garetha  Joost,  to  foreclose  two  mortgages  aggregating  $141,000, 
which  sum  represents  money  borrowed  to  assist  the  San  Fran- 
cisco and  San  Mateo  Electric  Railway  out  of  its  financial  difficul- 
ties some  time  ago. 

TRANSMISSION. 


Pow 


Perkis,  Cal. — It  is  possible  that  the  San  Antonio  Light   and 

;er  Company  will  extend  its  10,000-volt  circuit  to  this  city. 

Visai.ia,  Cal. — Satisfactory  progress  is  being  made  in  the  ne- 
gotiations for  the  transmission  of  electric  power  from  the  Kaweah 
River  to  this  city. 

Phoenix,  Ariz. — The  great  Walnut  Grove  dam  may  be  re- 
built, and  if  so  an  electric  power  plant  of  considerable  magnitude 
will  be  installed. 

San  Diego,  Cal. —  An  electrical  engineer  is  figuring  on  a  plant 
to  supply  this  city  with  electric  power  from  a  waterfall  on  the 
flume  line  of  the  San  Diego  Flume  Company. 

Silyertox,  Col. — The  150  h.  p.  general  electric  generator  and 
Pelton  wheel  installed  in  the  Silver  Lake  mines  last  August  by 
E.  G.  Stoyber,  has  been  supplemented  by  a  duplicate  equipment. 

Sax  Jose  de  Costa  Rica, — Considerable  electric  work  is  be- 
ing installed  in  this  vicinity,  one  of  the  latest  orders  being  for  a 
150  h.  p.  General  Electric  generator  with  Pelton  wheels,  for  this 
city. 

Fall  River  Mills,  Cal. — A  company  represented  by  a  Mr. 
Gale  expects  to  put  in  an  electric  plant  at  the  falls  and  irrigate 
the  plains  between  Fall  City  and  Burgettville,  an  area  of  15,000 
acres. 

•  Salmon  City,  Idaho. — The  Gold  Dredging  Company  has  in- 
stalle  1  a  150  h.  p.  Pelton  water  wheel  and  a  100-kilowatt  General 
Electric  generator.  These  are  direct  connected  and  used  in  gen- 
eral mining  work. 

Spokane,  Wash. — A  warranty  deed  has  been  filed  conveying 
from  the  Spokane  Falls  Water  Power  Company  to  the  Northwest 
Milling  and  Power  Company  all  its  title  to  the  water  power  of 
the  Spokane  Falls  in  consideration  of  $400,000. 

Provo,  TjTAn. — A  large  party  of  engineers  and  laborers,  in 
charge  of  F.  J.  Kramer,  have  commenced  work  on  the  Provo 
power  transmission  plant  in  Provo  Canyon.  This  enterprise  is 
under  the  financial  management  of  L.  L.  Nunn,  of  Telluride. 
Colorado. 

San  Jose,  Cal. — Charles  Franklin,  of  San  Francisco,  owner 
of  a  valuable  water  right  in  the  Sauta  Cruz  Mountains,  twelve 
miles  from  this  city,  is  considering  electrical  transmission  there- 
from to  San  Jose.  The  stream  is  said  to  be  capable  (if  generating 
10,000  h.  p. 

Quezaltenaxgo,  Guatemala. — The  Pacifit-  Mail  steamship 
Colima,  recently  wrecked  off  the  west  coast  of  Mexico,  contained 
a  shipment  of  Pelton  water  wheels  that  were  to  have  displaced 
the  turbines  in  use  in  the  central  station  in  this  city.  The  order 
has  been  duplicated. 

Hidalgo,  Mexico. — The  Cia.  Anonima  de  Transmission  Elec- 
trica  de  Potencia  has  installed  a  2,000  h.  p.  mining  transmission 
plant,  consisting  of  five  3-phase  General  Electric  generators  direct 
coupled  to  Pelton  water  wheels  running  under  an  800-foot  head. 
The  transmission  is  of  10,500  volts. 

Salt  Lake  City,  Utah. — Indications  point  to  a  very  spirited 
rivalry  between  the  two  Big  Cottonwood  enterprises.  Each  ex- 
pects to  place  3,000  h.  p.  of  electric  power  upon  the  Salt  Lake  City 
market  before  the  year  is  ended.  These  companies  are  the  Utah 
Power  Company  and  the  Big  Cottonwood  Power  Company. 

TRdNSPOKTdTION. 

Napa,  Cal. — A  company  is  being  organized  for  building  an 
electric  road  to  Calistoga. 

Ontario,  Cal. — The  power  house  for  the  new  ntario  street 
railway  is  about  completed. 

Redlands,  Cal. — An  electric  railway  to  Hemet  via  Moreno 
and  San  Jacinto  is  being  considered. 

San  Francisco,  Cal. — The  Board  of  Supeivisors  is  consider- 
ing plans  and  models  of  car  guards  or  fenders. 

Visalia,  Cal. — The  talk  of  building  an  electric  road  from 
Merced  into  the  Yosemite  Valley  is  being  revived. 

Petaluma,  Cal. — The  construction  of  an  electric  railroad  be- 
tween this  city  and  Santa  Rosa  is  believed  to  be  a  certainty. 

Santa  Maria,  Cal. — Messrs.  W.  T.  Lucas  et  al.  have  ap- 
plied to  the  County  Supervisors  for  an  electric  railway  franchise. 


Portland,  Or. — The  City  and  Suburban  Railway  Company 
is  operating  a  large  trolley  street-sprinkler  with  great  satisfac- 
tion. 

Pasadena,  Cal — The  new  line  of  the  Pasadena  and  Los 
Angeles  Electric  Railway  Co.  was  formally  opened  for  business 
on  May  6th. 

San  Rafael,  Cal. — The  newspapers  favor  the  construction  of 
an  electric  road  to  run  from  San  Rafael  to  Ross  Valley  and  Point 
San  Pedro. 

Napa,  Cal. — It  is  stated  that  Eastern  parties  are  about  to 
apply  lor  an  electric  railway  franchise  extending  from  Napa  into 
Lake  County. 

Haywards,  Cal. — Messrs.  Chisholm  &  Petermann  have  been 
granted  a  franchise  for  an  electric  road  from  Haywards  to  Mount 
Eden  and  Alvarado. 

Sacramento,  Cal. — The  Central  Electric  Railway  Company 
is  erecting  a  toboggan  slide  in  East  Park  to  cost  $1,000.  It  will 
be  run  by  electricity. 

Lompoc,  Cal. — Dr.  Lucas  etal.  has  applied  for  a  50-year  fran- 
chise for  an  electric  road  to  run  from  Wigington,  through  Santa 
Maria  to  the  ocean. 

Berkeley,  Cal. — The  horse-car  track  on  University  avenue, 
between  East  and  West  Berkeley,  is  being  bonded,  and  cars  have 
been  ordered  preparatory  to  changing  to  an   electric  equipment. 

Los  Angeles,  Cal. — The  boilers  and  the  foundations  for  the 
engines  and  generators  of  the  Los  Angeles  Traction  Co.  are 
being  erected  and  are  expected  to  be  in  operation  by  the  1st 
of  July. 

Pasadena,  Cal. — Work  is  progressing  steadily  on  the  new 
electric  railway  forming  the  extension  of  Professor  Lowe's  moun- 
tain railway,  and  it  is  expected  that  the  line  will  be  completed  to 
Crystal  Springs  by  July  1st. 

Stockton,  Cal. — H.  T.  Compton,  Consulting  Engineer  of 
the  Lodi  Electric  Railway,  states  that  the  preliminary  survey 
has  been  finished  from  this  city  to  Lodi.  Plans  will  be  ready  for 
the  contractors  in  a  few  days. 

Santa  Cruz,  Cal. — A  colored  porter  employed  about  the  car- 
house  disregarded  warnings  and  "  fooled  "  with  the  equipment 
of  a  car  which  started  the  car  on  a  run  away  up  the  street,  smash- 
ing the  car  and  tearing  out  the  side  of  a  house. 

Santa  Rosa.  Cal. — Leading  business  men  are  considering  the 
feasibility  of  connecting  the  valleys  of  Napa  and  Sonoma  counties 
with  an  electric  belt  railway,  having  its  terminus  at  tidewater, 
there  to  connect  by  fast  ferry  service  with  San  Francisco. 

San  Francisco. — The  Market-street  Railway  Company  is  im- 
proving the  Bryant-street  power  house  by  the  addition  of  four 
1,200  h.  p.  tripie  expansion  engines,  and  direct  connected  Sie- 
mens-Halske  generators  with  necessary  boilers,  etc.  The  engines 
are  *iOW  being  constructed  by  the  Union  Iron  Works,  and  when 
completed  the  plant  will  supply  power  for  the  operation  of  the 
Mission,  Folsom,  Bryant,  Sixteenth,  Kentucky, Third  and  Kearny 
streets  systems. 

Marysville,  Cal. — Work  has  been  commenced  on  the  electric- 
road  to  be  built  from  Marysville  eastward  through  the  foothills 
of  Yuba  and  Madera  counties  and  southeast  to  Auburn.  It  will 
cover  nearly  fifty  miles  of  track,  and  when  complete  it  will  be 
the  longest  line  of  electric  road  west  of  Chicago.  The  purpose  is 
to  afford  the  orchardists  and  farmers  in  the  foothills  easier  facili- 
ties for  getting  their  produce  to  market  and  at  a  lower  cost. 
Passengers  will  be  carried,  as  well  as  freight,  and  power  will  be 
supplied  by  the  South  Yuba  Water  Co . 

Portland,  Or. — A  part}'  of  Scotch  capitalists  accompanied  by 
their  own  engineer,  proposes  to  purchase  the  street  railway  sys- 
tem of  Salem  and  to  bond  it  for  $200,000.  It  is  also  announced 
that  this  party  is  negotiating  the  consolidation  of  the  entire  street 
railway  service  of  Portland  excepting  the  cable  road  to  Portland 
Heights.  This  consolidation  involves  an  investment  of  $3,000- 
000  and  will  take  in  115  miles  of  street  railway  tracks  owned  by 
the  East  Side  Company,  running  from  Portland  to  Oregon  City 
with  lateral  lines  at  several  points,  the  Portland  Consolidated 
Street  Railway  company  and  the  City  and  Suburban  Street  Rail- 
way company  with  lines  traversing  the  city  in  all  directions. 

San  Francisco. — The  electric  trolley  road  now  being  built  on 
Fillmore  street  will  encounter  a  grade  of  25.5  per  cent,  between 
Green  and  Vallejo  streets,  and  a  grade  of  24  per  cent,  between 
Yallejo  and  Broadway,  to  overcome  which  the  Market-street 
Railway  Company  proposes  to  place  an  underground  cable  under 
each  track  ;  this  cable  running  over  sheaves  at  the  top  and  bot- 
tom of  the  hill.  The  cable  will  be  run  around  the  sheaves  after 
the  manner  of  an  ordinary  cable  road,  and  will  be  operated  by  an 
electric  motor  geared  to  the  sheave  at  the  top  of  the  hill.  No  or- 
dinary form  of  grip  will  be  provided  on  the  cars,  but  instead  a 
special  grip  will  be  hooked  on  to  the  car,  securing  it  rigidly  to 
the  cable. 
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Riverside,  Cal. — Professor  Baldwin,  Iresident  of  the  San 
Antonio  Light  and  Power  Company,  of  Pomona,  in  a  recent  lec- 
ture, named  Mill  Creek,  Lytle  Creek  and  the  Santa  Ana  and  San 
Jacinto  rivers  as  among  the  best  streams  to  be  relied  upon  to 
furnish  power  the  year  round  in  this  portion  of  Southern  Califor- 
nia. Electric  power  could  b^  delivered  in  Riverside  from  the  San 
Jacinto  at  a  cost  of  $125,000  for  300  h.  p.,  and  he  advised  the  City 
Trustees  to  change  their  call  from  $40,000,  to  be  voted  for  a  mu- 
nicipal lighting  plant,  to  $125,000. 

New  Westminster,  B.  C. — F.  S.  Barnard,  M.  P.,  manager  of 
the  Consolidated  Railway  and  Light  Company,  proposes  to  de- 
velop the  water  power  of  Seymour  Creek  at  a  cost  of  $200,000,  in 
the  event  of  a  bonus  of  $50,000  from  the  city  and  the  acceptance 
of  a  proposal  to  light  the  city  at  25  per  cent,  less  than  the  present 
cost,  the  bonus  named  to  be  used  in  the  construction  of  a  railroad 
from  Sapperton  to  Stevenson.  The  project  contemplates  the  de- 
livery of  1,000  h.  p. 

Sacramento,  Cal.— The  contract  between  the  Central  Elec- 
tric R  ilway  Company  and  the  Capital  Gas  Company,  by  which 
the  latter  furnishes  electric  power  for  street  railway  purposes,  ex- 
pires on  June  30th,  by  which  time  the  electric  transmission  from 
Folsom  must-be  in  operation.  Superintendent  T.  A.  W.  Shock, 
of  the  Sacramento  Power  and  Light  Company,  states  that  the 
Folsom  transmission  will  be  started  by  June  24th,  when  the  first 
equipment  of  1,000  h.  p.  will  be  in  operation.  Of  this  300  h.  p. 
will  be  required  by  the  railway  and  the  balance  will  be  for  sale. 
In  all  280  men  are  now  employed  on  the  work.  A  movement  is 
on  foot  to  celebrate  the  completion  of  the  Folsom  transmission 
by  an  electric  carnival,  to  be  held  during  the  State  Fair. 

Grass  Valley,  Cal. — Contracts  have  been  awarded  by  the 
Nevada  County  Electric  Power  Company  to  the  Stanley  Electric 
Manufacturing  Company,  through  Martin  &  Lindner,  for  two  300- 
kilowatt  Stanle)'  two-phase  generators,  and  to  the  Pelton  Water 
Wheel  Company  for  two  Pelton  wheels  to  drive  the  same.  The 
plant  will  be  located  on  the  South  Yuba  River,  where  2,500  h.  p. 
can  be  developed  with  comparative  ease,  driving  the  wheels  un- 
der a  head  of  250  feet.  The  transmission  circuit  will  run  direct 
to  Nevada  City,  whence  a  loop  circuit  will  be  continued  for  a 
distance  of  nine  miles  from  the  power-house,  embracing  Grass 
Valley  and  seven  groups  of  mines.  The  contracts  just  awarded 
are  for  the  initial  installation. 

Fresno,  Cal. — A  gang  of  men  is  at  work  on  the  canal  to  fur- 
nish water  from  the  North  Fork  of  the  San  Joaquin  River  to  the 
power  house  for  the  Fresno  transmission.  An  impounding  reser- 
voir, to  contain  3.500,000  cubic  feet  of  water,  and  which  amount 
can  easily  be  doubled,  will  be  readily  constructed  by  throwing  up 
a  low  embankment.  The  pipe  line  to  the  power  house  will  be 
4,000  feet  long,  delivering  water  at  a  head  ■  f  1,410  feet.  Pelton 
wheels,  each  having  a  capacity  of  400  h.  p.,  are  to  be  used,  and  it 
is  proposed  that  the  generators  will  deliver  current  at  550  volts, 
which  will  be  raised  to  11,000  volts  for  transmission  and  delivered 
in  Fresno,  a  distrnce  of  33  miles,  at  a  loss  of  10  per  cent.  The  in- 
itial plant  will  have  a  capacity  of  1,000  h.  p.  The  corporation  is 
backed  with  Chicago  capital. 


LIQMTINQ. 


Tintic,  Utah.— The  new  electric  light  plant  has  been  started. 
Lewiston,  Idaho. — W.A.Smith  has  applied  for  an   electric- 
light  franchise. 

Arcata,  Cal. — The  new  arc  and  incandescent  plant  will  soon 
be  in  operation. 

Chico,  Cal. — Bids  for  an  electric  light  franchise  will  shortly 
be  advertised  for. 

Vernon,  B.  C. — The  question  of  a  municipal  electric  lighting 
plant  is  again  agitated. 

Colton,  Cal. — The  question  of  a  municipal  electric  lighting 
plant  is  being  agitated. 

Hailey,  Idaho.— The  electric  light  plant  has  been  leased  to 
John  Hart  for  one  year. 

Kamloops,  B.  C— An  electric  lighting  plant  is  to  be   placed 
in  the  Slocan  Star  mine. 

Astoria,  Or.— The  river  steamer  Telephone  is  having  an  elec- 
tric light  plant  installed. 

Alameda.  Cal.— The  city  has  concluded  to  furnish  incandes- 
cent service  at  meter  rates. 

Butte,  Mont.— The  electric  light  company  is  constructing  a 
40-  by  120-foot  addition  to  its  plant. 

Bodie,Cal.— Part  of  the  Three  Mile  Post  mine  on  the  Haw- 
thorne Road  is  lighted  by  electricity. 

Ventura,  Cal.— The  Board  of  Trustees  has  approved  of  speci- 
fications for  an  electric  lighting  plant. 

Missoula,    Mont.— The    electric    light    companv   will   soon 
begin  work  on  a  new  power  dam  to  cost  $100,000. 


Sonoka,  Cal. — An  electric  lighting  plant  is  to  be  placed  in 
the  Miller  &  Holmes  mine  at  Quartz  Mountain. 

Chico,  Cal. — The  public  are  demanding  the  installation  of 
an  electric  lighting  plant  by  the  local  gas  company. 

New  Westminster,  B.  C— A  proposition  is  on  foot  for  the 
sale  of  the  municipal  lighting  plant  and  water  works. 

Boulder,  Montana. — Frank  Bernatz  is  considering  a  plan  for 
the  erection  of  water  works  and  an  electric  lighting  plant. 

Victoria,  B  C— The  municipal  lighting  plant  has  been  in- 
creased by  the  addition  of  two  60-light  Wood  arc  dynamos. 

Florence,  Col.— The  new  cyanide  mill  of  the  Metallic  Ex- 
traction Company  has  installed  an  8>a-kilow-att  incandescent 
plant. 

Spokane,  Wash.— The  new  Court  House  is  to  have  an  elec- 
tric lighting  plant.  Address  A.  L.  Thorp,  Chairman,  Spokane, 
Wash. 

Pasadena,  Cal.— The  Pasadena  Electric  Light  &  Power  Co.  is 
installing  a  new  250-horse-power  engine,  and  a  1200-light 
alternator. 

Victoria,  B.  C.--M.  Hutchinson  has  been  elected  general 
superintendent  and  chief  engineer  of  the  Municipal  Electric 
Light  Works. 

Salt  Lake  City,  Utah.— The  Citizens  Electric  Co.  has  pur- 
chased a  site  for  its  powder  house,  and  is  rapidly  pushing  work  on 
its  new  plant. 

Oroville,  Cal. — A  franchise  for  an  electric  lighting  plant  in 
the  towns  of  Gridlev  and  Biggs  has  been  sold  to  T.  C.  Blair  and 
L.  H.  Williams. 

San  Bernardino,  Cal.— An  electric  lighting  plant  and  a 
20  h.  p.  electric  motor,  is  to  be  placed  in  the  Southern  Califor- 
nia State  Asylum. 

Seattle,  Wash.— The  Seattle  Electric  &  Gas  Fixture  Co.  have 
obtained  the  contract  for  the  electric  lighting  plant  of  the  new 
State  University. 

Helena,  Mont. — H  C.  Sterling  has  been  appointed  Superin- 
tendent of  the  Helena  Power  and  Light  Company,  vice  J.  A. 
Tupper,  resigned. 

Helena,  Mont.— The  Capital  Lighting  Company  having  se- 
cured the  citv  contract,  will  send  Manager  J.  A.  Tupper  East  for 
additional  equipment  shortly. 

Riverside,  Cal.— The  special  election  recently  called,  voted 
to  incur  an  indebtedness  of  $40,000  for  the  construction  of  a 
municipal  electric  lighting  plant. 

Cripple  Creek,  Col.— The  Gold  and  Silver  Extraction  Com- 
pany of  America  (Limited)  has  placed  a  6-kilowatt  Edison  dvna- 
mo  and  incandescent  plant  in  its  new  cyanide  mill. 

San  Mateo,  Cal.— The  San  Mateo  Electric  Light  Company, 
recently  incorporated  by  F.  M.  and  F.  A.  Greenwood  et  al.,  has 
applied  for  a  franchise  to  erect  pole  lines  for  lighting  the  city. 

Mill  Valley,  Cal.— The  San  Rafael  Gas  and  Electric  Light 
Company  is  stringing  wires  between  San  Rafael  and  Mill  Valley, 
and  will  furnish  incandescent  service  in  Mill  Vallev  earlv  in 
July. 

San  Francisco,  Cal.— It  is  announced  by  J.  B.  Crockett, 
President  of  the  San  Francisco  Gas  Light  Co.,  that  that  company 
is  to  erect  an  electric  light  and  power  plant,  costing  about 
$3,000,000. 

San  Jose.  Cal. — The  San  Jose  Lighting  Companv  has  been 
incorporated  with  a  capital  stock  of  $250,000.  The  Directors  are 
C.  F.  Wilcox,  R.  L.  Slack,  J.  R.  Patton,  Wiliiam  Sumner  and  J. 
J.  Southheimer. 

Auburn,  Cal.— The  Republican  states  that  the  South  Yuba  Co. 
will  have  its  lighting  service  in  operation  in  Newcastle,  Penryn, 
Loomis  and  Rocklin  by  July  1st.  It  is  to  be  a  water  power  plant 
under  a  head  of  483  feet. 

Boise  City,  Idaho  —The  people  of  the  New  Plymouth  colony, 
Payette  Valley,  propose  to  construct  a  canal  three  miles  long  and 
build  an  electric  plant  for  lighting  the  village.  Wm.  E.  Smvthe 
is  the  father  of  the  colony. 

Los  Angeles,  Cal.— Bids  were  received  until  June  20th  for 
the  furnishing  of  materials  and  labor  for  the  erection  of  an 
electric  _  lighting  plant,  to  cost  less  than  $10,000,  at  the  Pa- 
cific National  Home  for  I  >.  V.  S. 

Salt  Lake  City,  Utah.— An  ordinance  has  been  passed  fixing 
the  maximum  height  of  the  electric  light  poles  at  thirty  feet,  the 
lowest  at  twenty-three  feet  on  paved  streets,  the  maximum 
height  at  twenty-seven  feet  on  unpaved  streets. 

Oakland,  Cal.— The  contract  for  lighting  the  city  by  gas 
and  electricity  for  the  fiscal  year  ending  June  30, 1896.  has  been 
awarded  the  Oakland  Gas  Light  and  Heat  Companv,  which  vol- 
untarily made  a  reduction  of  $5,000  in  the  contract  price. 
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£>tQQfi  Qradhnts  on  Qlectric  ^oads. 


By  Lieut.  W.  Stuart-Smith,  U.  S.  N. 


Some  years  after  the  completion  of  the  Richmond 
Electric  Road,  and  when  facts  had  demonstrated  that 
electric  traction  was  an  assured  success,  Mr.  Frank  J. 
Sprague  gave  an  account  of  some  of  his  experiences 
showing  the  difficulties  to  be  overcome.  Among  other 
things  to  be  surmounted  was  a  grade  of  10  per  cent., 
and  so  great  did  the  undertaking  seem  that  Mr.  Sprague 
and  his  engineers  were  fearful   of  possible    failure   until 


Mr.  Sprague  remarked  to  Mr.  S.  Dana  Greene  that 
some  instruments  were  needed,  and  these  were  presently 
brought — four  strong  mules.  With  stronger  motor  equip- 
ments the  "  instruments  "  became  unnecessary,  and  as 
improvements  were  made  steeper  grades  were  overcome 
until  hills  nearly  ceased  to  be  a  terror  to  street  railway 
engineers.  At  present,  with  the  powerful  equipments 
provided,  grades  having  nearly  the  greatest  theoretical 


Fig.  5.— The  Fillmore  Street  Grade  in  San  Francisco— 25M  Per  Cent. 


the  trial  car  actually  began  to  mount  upward.  Just  be- 
fore reaching  the  foot  of  the  grade  there  was  a  general 
expression  of  fear  as  to  the  result  of  the  attempt,  the 
only  confident  member  of  the  party  being  a  machinist, 
who  was  willing  to  risk  his  hard-earned  dollars  that  the 
car  would  go  up.  As  the  grade  was  reached  and  the  car 
started  smoothly  upward  the  hearts  within  it  beat  joy- 
fully, but  soon  unpleasant  sounds  and  bad  smells  came 
from  beneath  the  car  and  the  joy  was  not  unalloyed. 
The  top  was  reached  and  the  fact  demonstrated  that  a 
self-propelled  car  would  go  up  a  10  per  cent,  grade ;  also 
that  the  5  h.  p.  equipments  with  which  the  car  was  pro- 
vided were  far  too  small. 
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possible  rise  up  which  self-propelled  vehicles  can  go  are 
undertaken.  In  many  places,  however,  notably  in  San 
Francisco,  the  grades  are  so  great  as  to  be  beyond  the 
power  of  any  car  depending  upon  the  friction  between 
wheels  and  track  to  surmount.  As  such  grades  are  gen- 
erally short — one  to  three  blocks — a  simple  and  success- 
ful method  by  which  self-propelled  cars  could  mount 
them  would  permit  the  extending  of  electric  traction  to 
all  parts  of  the  city,  and  a  description  of  some  of  the 
plans  in  operation  and  proposed  may  not  be  uninter- 
esting. 

One  of  the   first   attempts  to   overcome   excessive 
grades  was  made  in  1887  by  Mr.  Leo  Daft,  in  Pittsburg, 

Low.    All  Rights  Reserved. 
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Pa.  The  grade  was  about  16  per  cent.,  and  with  the 
equipments  then  in  use  could  not  be  overcome  by  direct 
traction.  The  old  style  Daft  locomotive  was  used  to  haul 
trailers.  The  heavy  motor  was  carried  inside  the  loco- 
motive and  geared  to  the  axle  by  a  sprocket  chain.  A 
small  shaft  carried  in  a  pivoted  framework  was  also 
driven  by  a  chain.  This  shaft  carried  a  sprocket  wheel, 
the  projections  of  which  entered  holes  in  an  iron  plate 
which  was  laid  between  the  rails  on  the  grade.  When 
running  on  the  level  the  movement  of  a  lever  raised  the 
sprocket  wheel  clear  of  the  road  and  on  the  grade  being 
reached  it  was  lowered,  and,  gearing  with  the  perforated 


subway  which  extends  the  length  of  the  grade.  Near 
one  of  the  main  rails  is  a  conduit  slot,  D.  At  the  top 
and  bottom  of  the  grade  are  sheaves,  around  which 
passes  a  rope,  the  ends  of  which  are  made  fast  to  a  car 
carrying  slabs  of  lead,  O.  O  ,  the  total  weight  of  which 
is  seven  tons.  Buffers  (E.  E.)  having  air  cushions  are 
provided  at  the  top  and  bottom  to  arrest  the  motion  of 
the  counterweight  car.  Figs.  2,  3  and  4  show  plan  and 
elevation  of  the  coupling  by  means  of  which  the  car  is 
connected  to  the  rope.  Its  position  on  the  rope  is  shown 
at  H,  Fig.  1.  The  link  M,  secured  to  the  rope  as  shown, 
carries  the  pivoted  piece  K,  the  head   H,  of  which  pro- 


Fig.  1.— Steep  Gradients  on  Electric  Roads.     The  Seattle  Counter  Weight. 


plate,  assisted  the  car  up  the  hill.  It  was  used  for  a  few 
months  only.  Various  other  methods  of  assisting  a  car 
up  grades  by  the  use  of  rack  and  pinion  have  been  pro- 
posed, but  for  ordinary  street  service  none  of  them  have 
come  into  permanent  use. 

On  the  line  of  the  San  Francisco  and  San  Mateo 
road,  in  San  Francisco,  there  is  a  grade  of  nearly  18  per 
cent,  on  Harrison  street,  between  Second  and  Third, 
down  which  cars  go  on  the  uptown  line.  No  attempt  is 
made  to  climb  this  grade,  it  being  overcome  in  two  stages 
on  another  street.  When  the  road  was  first  built  it  was 
considered  dangerous  to  descend  this  grade  without  some 
retarding  force  other  than  that  carried  by  the  car,  and  a 


jects  above  the  slot,  as  in  Fig.  3.  The  drawbar  I  is  per- 
manently carried  by  the  car,  and  when  desired  it  is 
coupled  to  H  by  means  of  the  loose  pin  J. 

The  operation  is  as  follows :  The  road  is  single 
track  and  is  used  by  cars  going  in  both  directions.  Sup- 
pose the  counterweight  is  at  the  foot  of  the  grade  and  a 
car  is  starting  to  go  down.  The  drawbar  is  coupled 
to  the  brake  and  the  descending  car  pulls  the  coun- 
terweight to  the  top,  where  it  passes  over  a  slight  re- 
verse grade  to  prevent  its  running  back.  The  next  car 
coming  up  grade  finds  the  coupling  at  the  foot,  and  after 
making  connection  uses  its  motors  to  pull  the  weighted 
car  over  the  slight  reverse  grade  when  the  descending 


Fig.  2. — Steep  Gradients  on  Electric  Roads. 

weight  was  lowered  from  the  bridge  at  the  Second  street 
cut.  As  the  car  descended  it  raised  this  counter- 
weight to  the  top  by  means  of  a  rope,  and  the  work  thus 
done  made  it  impossible  for  the  car  to  run  away.  After 
the  car  reached  the  foot  of  the  grade  the  counterweight 
was  lowered  to  the  bottom  by  means  of  a  drum,  and  was 
ready  to  assist  the  next  car.  The  arrangement  was  a 
bother,  and  after  the  motormen  became  more  skilled  in 
handling  the  car  it  was  discarded  and  the  descent  made 
on  wheel  brakes  alone,  with  the  assistance  of  plenty  of 
sand. 

An  arrangement  patented  by  a  Mr.  Kuhlmann  has 
been  in  successful  operation  for  the  past  three  years  on  a 
single  track  road  in  Seattle,  Wash.  The  operation  is 
made  clear  by  the  accompanying  illustrations.  In  Fig. 
1,  A  is  the  main  car  track  and  B  an  auxiliary  track  in  a 
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Fig.  3  and  4. — Steep  Gradients  on  Electric  Roads. 


weight  assists  the  car  in  mounting.  This  grade  is  but 
16  per  cent.,  and  under  such  conditions  as  exist  in  San 
Francisco,  and  with  modern  equipments,  would  no 
doubt  be  taken  without  any  outside  assistance,  but  the 
cars  in  Seattle  are  equipped  with  the  old  style  of  F  15 
double  reduction  motors  which  are  not  powerful  enough 
for  that  grade,  and  moreover  the  track  in  winter  is 
very  slippery  with  ice  and  snow.  The  same  arrange- 
ment was  installed  in  Portland,  Or.,  and  Providence, 
Pv.  I.,  but  the  write.-  does  not  know  whether  they  are 
now  in  use. 

San  Francisco  is  pre-eminently  a  city  of  heavy 
grades,  the  overcoming  of  which  was  the  incentive 
which  led  to  the  development  of  the  cable  system  for 
street-cars.     Up  to  a  year  ago  there  were  but  two  elec- 
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trie  roads  in  the  city,  the  San  Francisco  and  San  Ma- 
teo and  the  Metropolitan.  When  the  Market-street 
Company  obtained  possession  of  nearly  all  the  street- 
car lines  in  the  city  it  turned  its  attention  to  electricity 
as  a  motive  power  and  the  success  of  the  first  road,  the 
Mission-street  line,  was  so  marked  that  the  work  of  elec- 
trically equipping  other  roads  was  rapidly  pushed  until 
at  this  present  writing  the  Company  has   many   miles 


Fig.  6. —  Steep  Gradients  on  Electric  Roads. 

in  operation  and  many  more  under  construction.  The 
first  roads  equipped  were  those  having  grades  that  could 
be  easily  surmounted,  but  when  the  cross-town  line  on 
Fillmore  street  was  undertaken  very  heavy  grades 
were  encountered  between  Green  street  and  Broadway. 
From  Green  to  Vallejo  street  the  grade  is  25  J  per 
cent.,  and  from  Vallejo  street  to  Broadway  it  is  24  per 
cent.  These  were  too  heavy  for  direct  traction,  and 
plans  were  devised  in  the  office  of  the  Company's  en- 
gineers which,  will  undoubtedly  solve  the  problem 
of  overcoming  steep  grades  and  permit  the  elec- 
trical equipping  of  all  the  cable  lines.  The  views  giveu 
show  the  condition  of  things  at  this  writing. 

The  view  (shown  in  Fig.  5)  looking  up  grade  is  from 
Vallejo  street  toward  Broadway,  and  shows  an  ordinary 
cable  construction,  the  only  difference  being  a  guide  4" 
xl",  which  extends  the  length  of  the  conduit  at  about 
half  the  depth  of  the  conduit  as  in  Figure  9.  An  end- 
less rope  will  be  used  which  passes  around  sheaves  in  pits 
at  the  top  and  bottom  of  the  grade,  the  sheave  at  the 
bottom  being  carried  in  a  cradle,  by  means  of  which 
stretch  of  the  rope  can  be  taken  up.  In  the  upper  pits 
— a  photograph  of  which  showing  the  main  pedestal  is 
giveu  in  Fig.  6 — are  two  sheaves,  the  forward  one  being 
an  idler  and  the  after  one  the  main  sheave.  The  cable 
coming  from  the  conduit  on  one  side  passes  around  the 
main  sheave,  then  forward  around  the  idler,  back  to  the 
main  sheave,  around  which  it  makes  a  second  turn,  and 
thence  to  the  other  conduit.  This  gives  so  much  hold 
as  to  prevent  any  possibility  of  slipping  of  the  rope. 
The  main  sheave  is  provided  with  a  brake,  the  lever  of 
which  is  located  so  that  a  man  can  see  the  cars  on  grade 
and  at  once  apply  the  brake  in  case  the  draw  pennant 
connecting  either  car  to  the  rope  should  give  way  and 
leave  the  other  car  free  to  run  down  hill. 


At  two  points  on  the  rope  are  clamped  travelers 
which  ride  on  the  guides  and  prevent  the  rope  being 
pulled  upward  into  the  slot.  The  position  of  these  is 
such  that  when  one  is  at  the  top  of  the  grade  on  one 
track  the  other  is  at  the  bottom  on  the  other  track.  The 
sketch  presented  in  Fig.  8  shows  the  construction  clear- 
ly, and  it  will  be  seen  that  it  is  impossible  for  them  to  get 
off  the  guidebar.  They  project  a  short  distance  above 
the  slot  and  are  provided  with  holes  to  which  draw  pen- 
ants  about  ten  feet  long  are  shackled.  Two  short  pen- 
ants  are  secured  to  the  car,  one  to  the  car  body  and  one 
to  the  track,  the  duplicate  arrangement  being  for  safety 
only.  The  penants  on  car  and  cable  carry  halves  of  a 
coupling  which  are  secured  together  by  a  pin  which 
locks  with  a  half  turn.  The  coupling  and  uncoupling 
will  be  done  by  men  stationed  at  the  ends  of  the  grade. 
Double  crossovers  are  provided  at  both  top  and  bottom 
of  the  grade,  so  that  cars  can  pass  from  one  track  to 
the  other.     The  necessity  for  this  will  readily  be  seen. 

In  Seattle,  on  the  Union  Trunk  Line,  a  cable  and 
electric  line  used  the  same  track  on  a  steep  grade,  and 
though  the  electric  car  could  go  up  the  grade  alone,  it 
was  considei-ed  not  altogether  safe,  especially  in  winter, 
and  an  attempt  was  made  to  obtain  assistance  by  coupl- 
ing to  the  cable  dummy.  The  electric  car  was  too 
heavy  and  the  motors  were  used  to  take  the  strain,  and 
trouble  was  at  once  experienced.  The  old  style  Edison 
controller  was  used,  and  it  was  impossible  to  obtain 
even  an  approximate  agreement  between  the  speed  of 
the  cable  and  that  at  which  the  electric  car  tended  to 
run.  The  cable  speed  was  so  slow  that  the  armature 
speed  was  forced  down  to  a  point  where  the  current 
taken  was  more  than  it  could  stand,  and  after  several 
severe  burnouts  the  plan  was  abandoned. 


Fig.  7. — Steet  Gradients  on  Electric  Roads. 

It  is  desired,  if  possible,  in  this  Fillmore  street  in- 
stallation, to  make  use  of  no  other  power  than  that 
which  can  be  obtained  from  the  car  motors,  the  rope 
ordinarily  being  dead,  and  the  first  trials  are  to  be  made 
with  this  end  in  view,  the  operation  being  as  follows : 
Suppose  a  car  approaches  the  top  of  the  grade  and 
wishes  to  go  down.  It  finds  the  traveler  on  that  side 
and  couples  to  it  by  means  of  the  penants.  At  the 
same  time  a  car  at  the  bottom  on  the  other  track  couples 
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to  the  traveler  found  there.  Both  cars  will  use  their 
motors,  the  ascending  one  doing  its  best  to  climb  the 
grade,  and  the  descending  one  pulling  on  the  cable, 
thereby  assisting  the  one  climbing  up.  The  motor 
equipments  on  each  car  have  a  nominal  rating  of  50  h. 
p.,  with  a  capacity  of  100  per  cent,  advance  on  this  rat- 
ing for  short  periods.  Thus,  the  descending  car  is  ca- 
pable of  exerting  100  h.  p.  on  the  rope,  and  as  the  two 
cars  are  balanced  against  each  other,  this  power  is  avail- 
able for  overcoming  the  friction  of  the  rope,  sheaves, 
etc.,  and  caring  for  a  possible  difference  between  the 
loads  of  the  ascending  and  descending  cars. 

The  engineers  in  charge  of  the  work  have  so  much 
doubt  of  the  success  of  this  plan  of  working,  that  the 
upper  pit  and  the  entire  length  of  the  conduit  is  to  be 
left  open  until  after  a  trial,  in  order  that  changes  may 
be  made  in  case  of  necessity.  The  change  would  be  the 
installing  of  a  stationary  motor  in  the  upper  pit  and 


hauled  in  cradles,  one  of  which  is  attached  to  each  end 
of  a  cable  operated  by  a  50  h.  p.  Sprague  motor.  At  the 
top  of  the  main  grade  there  is  a  short  reverse  grade, 
down  which  the  cradle  descends  into  the  water  to  re- 
ceive or  discharge  a  boat.  The  motor  is  geared  to  a 
large  drum  by  several  reductions,  the  loss  in  which  is 
necessarily  considerable.  When  the  motor  starts  and 
the  cradles  at  both  ends  of  the  rope  are  being  hauled 
out  of  the  water  and  up  the  inclines  the  motor  de- 
velops about  50  h.  p.,  but  as  soon  as  the  one  at  the  top 
passes  over  the  crest  and  the  weight  of  the  cradles  and 
boats  are  balanced  against  each  other  the  power  falls  to 
about  5  h.  p.,  this  being  all  that  is  required  to  haul 
1,800  feet  of  rope  and  overcome  loss  in  gearing,  etc. 

Reverting  to  the  street  railways,  the  power  that 
may  be  required  for  moving  the  cars  in  an  extreme  case 
is  easily  shown.  Suppose  the  car  going  down  grade  is 
empty  and  the  one  coming  up  is  carrying  100  passengers, 
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Fig.  8. — Steep  Gradients  on  Electric  Roads. 


using  it  to  drive  the  main  sheave,  and  with  it  the  rope, 
but  in  the  opinion  of  the  writer  the  plan  as  above  out- 
lined will  be  found  to  give  perfect  success. 

The  cars  are  not  in  a  position  to  make  use  of  the 
entire  weight  for  traction  purposes,  but  the  component 
of  the  weight  normal  to  the  rail  will  probably  be  suffi- 
cient to  prevent  skidding  of  the  wheels,  in  which  case 
the  entire  power  of  the  motors  will  be  available,  and  the 
writer  believes  that  in  case  it  should  be  found  impossi- 
ble to  use  the  motors  of  the  ascending  car,  owing  to  dif- 
ficulty in  obtaining  a  balance  between  the  electrical 
conditions  of  the  two  car  equipments,  the  power  of  the 
descending  car  will  be  ample  for  hauling  the  other  up 
grade.  This  confidence  is  based  on  the  experience  of 
the  Kyoto  Canal  Company,  Kyoto,  Japan,  the  working 
of  which  the  writer  had  under  observation  for  two 
years. 

The  Kyoto  Canal  connects  with  Lake  Biwa,  and 
upon  reaching  the  suburbs  of  Kyoto,  it  finds  itself  far 
above  the  level  of  the  section  running  through  the  city. 
This  difference  of  level  is  overcome  by  an  incline  rail- 
way   1,800  feet  long,   up  and  down  which  boats   are 


having  an  average  weight  of  120  pounds,  or  a  total  load 
of  12,000  pounds.  If  the  speed  is  eight  miles  per  hour 
the  vertical  rise  on  a  25  per  cent,  grade  will  be  176  feet 
per  minute,  which  for  the  load  of  12,000  pounds  will  re- 
quire 64  horse  power.  This  added  to  the  5  h.  p.  re- 
quired to  haul  rope,  etc.,  will  make  69  h.  p.  required  in 
an  extreme  case  As  there  is  available  100  h.  p.  on  the 
descending  car  alone,  it  is  evident  that  the  power  is 
ample. 

Moreover,  with  the  series-parallel  controller  and  the 
much  greater  range  of  working  than  was  possible  in  the 
above  mentioned  Seattle  failure,  there  should  be  no  dif- 
ficulty in  the  ascending  car  using  its  motors.  When  the 
cars  are  coupled  to  the  rope  and  the  grade  taken,  for 
similar  positions  of  the  controller  on  the  two  cars  the 
speeds  will  tend  to  be  very  different,  and  as  they  must 
have  the  same  speed,  owing  to  their  connection  with  the 
rope,  trouble  may  be  experienced,  but  as  the  rope  is  not 
fixed  in  its  speed,  being  controlled  by  the  cars  them- 
selves, after  some  hunting  the  motors  should  settle  down 
to  a  common  speed.  The  wide  range  of  working  possi- 
ble with  the  series-parallel  controller  will  assist  in  this, 
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and  after  the  motormen    have  had  some    experience,  a 
balance  should  be  quickly  attained. 

Considerable  curiosity  has  been  expressed  as  to  the 
use  of  the  double  cross-over  at  top  and  bottom  of  the  grade 
(Fig.  10).  The  raison  d'etre  is  plain.  The  car  coming 
up  on  the  proper  track  will  leave  its  traveler  on  the 
wrong  side  for  the  next  car  going  down,  and  hence  this 
car  must  cross  over  in  order  to  couple  to  it,  and  simi- 
larly, the  ascending  car  must  cross  over  at  the  bottom 
in  order  to  get  the  lower  traveler.  At  top  and  bottom 
they   must    again  cross    to  their   proper  track.      Thus 


<Tlic   5Iccti-ic.nl  3ouru.nl.   v._  :■••'.* 
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every    other  car   going  in    either  direction   must   cross 
over. 

Another  plan  for  climbing  grades  is  the  electric 
tractor,  invented  by  a  Mr.  Van  Zile.  It  is  built  on  the 
principle  of  automatically  controlling  the  traction  be- 
tween a  middle  rail  called  the  traction  rail  and  two 
drivers,  which  are  toggled  together  at  an  angle  in  such 
a  manner  as  to  grip  the  traction  rail  between  them. 
The  amount  of  pressure  is  directly  controlled  by  the 
tractive  force  required.  As  a  middle  rail  somewhat 
raised  above  the  street  surface  is  required,  this  plan  is 
hardly  likely  to  be  applied  to  street  car  service. 

On  Monday,  Aug.  5th,  the  plan  above  described  was 
tested  and  found  to  work  so  successfully,  as  to  be  really 
monotonous.  An  old-time  bobtail  car  was  first  lowered 
down,  secured  to  the  rope  and  used  as-a  drag  to  assist 
in  lowering  the  first  heavy  electric  car.  Two  electric 
cars  were  then  secured  to  the  rope  and  tests  made  with 
the  cars  loaded  in  various  ways.  The  car  coming  up 
grade  with  a  considerable  load  made  no  use  of  its 
motors  and  was  readily  pulled  up  by  the  empty  de- 
scending car  with  controller  on  second  notch,  showing, 
as  the  writer  expected,  that  the  power  of  one  car  is  far 
more  than  necessary  for  hauling  the  ascending  car  under 
any  possible  condition  of  load,  and  settling  once  for  all 
the  question  as  to  whether  it  would  be  necessary  to  in- 
stall a  stationary  motor  in  the  pit.  Previous  to  the 
tests,  the  writer  was  informed  that  the  consulting  elec- 
trician of  the  company,  Mr.  S.  L.  Foster,  doubted  the 
success  of  the  plan,  but  during  the  tests  he  said  there 
was  at  no  time  any  doubt  in  his  mind,  as  from  the  begin- 
ning he  was  confident  of  success.  There  were  many 
doubting  Thomases,  but  he  was  not  one  of  them. 

The  system  was  under  hard  test  daily  until  Saturday, 
July  10,  when  the  regular  service  on  the  Fillmore  street 
line  was  extended  to  the  bay,  covering  the  grades  here 


described  and  the  scheme  is  now  working  to  perfect  sa- 
tisfaction. 

The  Market  Street  Company  is  to  be  congratu- 
lated upon  having  found  a  simple  and  successful  solu- 
tion to  a  difficult  problem. 


STATICAL  ELECTRICITY  IN  HISTORY. 


San  Francisco  Council,  ISTo.  1,  of  the  National  Con- 
vention of  Stationary  Engineers,  has  engaged  the  serv- 
ices of  Mr.  M.  A.  de  Lew,  E.  E.,  M.  E.,  LL.  B.,  to  del- 
iver three  lectures  on  electricity.  The  first  was  given 
on  Thursday,  Aug.  1st.  His  subject  was  "  Statical  Elec- 
tricity." In  the  course  of  his  remarks  he  spoke  of  some 
of  the  popular  delusions.  He  contended  that  Dr.  Ben- 
jamin Franklin  was  not  the  first  to  discover  atmospheric 
electricity.  He  gave  the  discovery  to  the  people  who 
named  the  Pyramids,  stating  that  they  noticed  a  blueish 
flame  at  the  tops — hence  the  name,  which  means  fire- 
mounds.  His  next  allusion  was  to  Flavius  Joseph, 
known  as  Josephus,  the  commentator  on  the  Old  Testa- 
ment, who  says  tha*-  the  priests  of  the  Tribe  of  Levi  put 
pillars  around  the  Temple  of  Solomon  to  protect  it  from 
'•heavenly  fire."  Even  supposing  that  the  story  as 
above  told  by  Josephus  was  without  foundation,  it  does 
not  remove  the  fact  that  Josephus  himself  perfectly  un- 
derstood the  principle  upon  which  to  protect  buildings. 
What  he  termed  as  something  in  proof  of  the  foregoing 
statement  was  in  "  Gibbons'  Rome."  During  the  reign 
of  Julian  the  Apostate  he  ordered  the  Temple  of  Solo- 
mon to  be  rebuilt  (which  was  destroyed).  The  work 
was  somewhat  under  way  when  it  was  struck  by  light- 
ning, as  in  the  course  of  reconstruction  they  failed  to  take 
the  precaution  that  was  taken  while  it  was  first  being 
built.     Socrates   agrees  with   the  foregoing  statement. 


Fig.  10. — Steep  Gradients  on  Electric  Roads. 

The  lecturer  also  questioned  the  old  theories  of  posi- 
tive and  negative  conditions  in  relation  to  electrical 
changes,  which  was  accompanied  by  numerous  illustra- 
tions, concluding  that  positive  was  the  presence  and 
negative  the  absence  of  electricity,  indorsing  Dr.  Frank- 
lin's theory  on  that  point. 

Mr.  de  Lew  did  not  seem  to  think  that  electricity 
was  a  name  in  the  least  applicable  ;  on  the  contrary  he 
thought  the  name  Lord  Lytton  gave  it,  "  voil,"  as  in 
every  way  superior.  After  the  foregoing  statements  the 
lecturer  concluded  with  several  illustrations  regarding 
lightning  and  artificial  statical  (so-called)  electricity. 
The  audience  evinced  warm  appreciation  of  the  interest- 
ing lecture  given. 
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A  GENERAL  ELECTRIC  SINGLE  PHASE  POWER 
TRANSMISSION  PLANT. 


It  is  not  well  known  that  the  General  Electric  Com- 
pany has  exploited  a  synchronous  system  of  electric 
power  transmission,  but  the  interesting  plant  installed 
by  that  concern  for  the  Walla  Walla  (Wash.)  Gas  and 
Electric  Company,  in  the  spring  "of  1893,  demonstrates 
this  fact.  The  features  of  the  installation  are  so  dis- 
tinctive and  the  plant  being  placed  at  a  time  when  the 
company  named  was  believed  to  be  strenuously  endeav- 
oring to  devise  a  system  of  power  transmission  that 
would,  at  least,  be  abreast  of  other  manufacturers,  lead 
to   the  conclusion    that  the  plant  in  question  formed  a 


diameter,  supplied  with  double  nozzles  and  run  at  100 
revolutions  per  minute.  The  capacity  of  the  wheels  are 
175  horse-power  each,  which  is  transmitted  to  the  main 
countershaft  by  means  of  two  endless  compound  rope 
drives,  all  as  shown  in  the  accompanying  outline  cut  of 
the  plant  (Fig.  1 .)  The  dynamos  are  belt  driven 
from  the  countershaft,  and  the  plant  was  laid  out  for 
double  its  present  capacity.  The  synchronous  motor  at 
the  city  station  operates  power  and  lighting  generators. 
The  generating  station  contains  one  100-kilowatt 
single  phase  2000-volt  Thomson-Houston  generator,  hav- 
ing a  frequency  of  8000  and  being  composite  wound, 
together  with  one  15-kilowatt  500-volt  exciter,  which 
from    the    manner   of  its   use,  also  becomes  a   starting 


stepping  stone  in  the  development  of  the  art.  At  that 
time  single  phase  transmission  was  in  successful  opera- 
tion at  Telluride,  Col.,  using  the  synchronous  system  of 
the  Westinghouse  Electric  and  Manufacturing  Company, 
and  a  similar  plant  was  about  to  be  installed  by  the 
Standard  Consolidated  Mining  Company  of  Bodie,  Cal., 
but  polyphase  transmission  was  practically  unknown  iu 
commercial  circles.  The  Walla  Walla  Gas  and  Electric 
Company  felt  it  to  be  imperative  that  the  water  power 
of  Mill  Creek  should  be  utilized  to  operate  its  electric 
light  and  power  plant,  and  the  installation  described 
was  placed.  That  it  operates  satisfactorily  is  unques- 
tionable, but  it  is  improbable  that  similar  conditions 
would  now  be  satisfied  by  the  installation  of  a  plant  of 
its  character. 

The  generating  station,  which  is  situated  on  Mill 
Creek,  a  distance  of  four  miles  from  the  city  receiving 
station,  is  operated  by  water  power,  the  water  being 
brought  in  a  wood  stave  pipe,  48  inches  iu  diameter,  and 
having  a  total  length  of  6000  feet.  The  effective  head 
is  66  feet  and  the  wood  pipe  terminates  in  a  sheet  iron 
Y  pipe,  supplying  two  Pelton  wheels  that  are  6^  feet  in 


1 — Plan  of  Generating  Station,  Walla  Walla 
Transmission. 


generator.  These  machines  are  shown  iu  Fig.  2  as  A 
and  B  respectively.  The  line  consists  of  a  single  circuit 
of  No.  o.,  B.  &  S.  wire,  leading  direct  from  the  generating 
station  to  the  city  plant  of  the  company,  a  distance  of 
about  four  miles.  This  receiving  plant  contains  one 
100-kilowatt  2000-volt  synchronous  motor,  designated 
as  C,  one  7J  horse-power  direct  current  bi-polar  starting 
motor,  shown  as  1),  and  a  small  1^  kilowatt  110-volt  ex- 
citer, E,  used  for  the  fields  of  the  synchronous  motor, 
and  for  operating  the  station  lights.  The  starting  motor, 
D,  drives  a  countershafting,  to  which  is  also  belted  the 
small  exciter,  E,  and  the  synchronous  motor  C.  The 
line  terminates  at  each  end  at  the  levers  of  double  pole, 
double-throw  switches,  so  coupled  that  at  the  generating 
station  the  line  may  be  thrown  either  upon  the  5u0-volt 
exciter  or  the  2000-volt  alternator,  and  so  that  at  the  re- 
ceiving station  the  line  may  be  thrown  upon  the  bi- 
polar starting  motor,  or  upon  the  2000-volt  synchronous 
motor.  The  switchboards  at  the  two  stations  contain  all 
the  forms  of  instruments  usual  for  the  purposes  of  the 
currents  handled,  the  entire  equipment  being  complete 
in  every  detail. 

The  method  of  putting  the  plant  in  operation  is  as 
follows  :  The  generating  plant  is  brought  up  to  speed 
and  the  rheostat  in  the  fields  of  the  500-volt  exciter  is 
cut  out  for  maximum  voltage.  The  fields  of  the  gener- 
ator are  excited  therefrom,  no  attention  whatever  being 
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paid  to  the  voltage  of  the  alternator.  The  douhle  pole, 
double-throw  switch  is  then  brought  down  upon  the 
jaws  forming  the  terminals  of  the  500-volt  exciter,  which 
throws  its  potential  upon  the  line.  The  attendant  at  the 
generating  station  has,  in  the  meantime,  telephoned  to 
the  attendant  at  the  recaiving  station  that  he  has  started 
up,  whereupon  the  latter  throws  the  line  current  upon 
the  small  startiug  motor  by  bringing  down  the  switch 
up-m  its  terminals,  as  shown  iu  the  diagram.  The 
starting  motor  then  brings  the  synchronous  motor  and 
its  exciter  up  to  sp33d  through  countershafting.  The 
arm  iture  of  the  alternator  runs  idle  in  dead  fields,  but 
the  exciter  is  brought  up  to  voltage  an  I  connected  with 
its  pilot  lamp  to  avoid  error.  When  the  synchronous 
motor  has  been  brought  up  to  proper  speed,  the  station 
attendant  telephones  to  the  power  plant  to  stand  by  the 
main  switch,  whereupon  the  motor  attendant  opens  up 
the  main  switch  and  quickly  throws  in  the  station  trans- 
former operating  the  pilot  lamp  and  volt  meter  on 
to  the  line  through  a  primary  switch,  and  then  waits  for 


field  circuit  of  the  alternator  with  tho  other  hand.  The 
motor  at  once  comes  in  step,  the  starting  motor  is  then 
shut  down  by  throwing  the  clutch  on  its  countershaft 
pulley,  and  the  plant  does  its  work  with  perfect  satis- 
faction. 

The  method  of  starting  was  designed  by  Mr.  W.  A. 
Burkholder,  then  District  Engineer  for  the  Pacific  North- 
west district  of  the  General  Electric  Company,  and  who 
is  now  General  Superiutendent  of  the  Portland  (Ore.) 
General  Electric  Company.  Provided  the  speed  of  the 
synchronous  motor  is  higher  than  that  of  the  generator, 
the  motor  will  invariably  synchronize  with  the  gener- 
ator, and  has  never  given  any  trouble  whatever. 


AS  OTHEKS  SEE  US.' 


"Kindly  accept  my  congratulations  upon  the  hand- 
some and  meaty  paper  you  have  started,  and  let  me 
offer  my  best  wishes  in  your  enterprise." — D.   C.  Jack- 


SCPies  r,eLo 


Fig.  2. — Circuit  Diagram  of  the  Walla  Walla  Transmission. 


the  appearance  of  the  2000-volt  alternating  current  be- 
fore closing  the  main  switch  that  throws  the  line  to  the 
synchronous  motor. 

In  the  meantime,  the  attendant  at  the  generating 
station,  who,  in  compliance  with  instructions  from  the 
motor  station  attendant,  has  been  standing  by  the  main 
switch,  quickly  throws  the  main  switch  from  the  500-volt 
contact  to  the  2000-volt  contact  as  soon  as  he  sees  the 
needle  of  the  current  indicator  drop  back  to  zero,  which 
obviously  is  positive  information  to  him  that  the  attend- 
ant at  the  receiving  station  has  cut  the  starting  motor 
off  the  line.  Thereupon  the  attendant  at  the  motor 
station,  who  has  been  watching  the  pilot  lamp  operated 
from  the  station  transformer,  throws  the  line  upon  the 
synchronous  motor  with  one  hand  as  soon  as  the  lamp 
comes  up  to  candle  power,  and  immediately  closes  the 


son,  Professor  of  Electrical  Engineering,  University  of 
Wisconsin,  Madison.  Wis. 


The  advent  of  a  serial  devoted  to  electrical  matters 
and  interests  is  not  an  unexpected  circumstance  in  San 
Francisco.  Trade,  scissors  and  paste  have  their  neces- 
sary place  in  the  make-up  of  serial  literature  on  this 
coast,  removed  as  it  is  some  thousands  of  miles  from 
other  fields  of  like  activity,  but  there  should  be  other 
components  in  respectable  make-up,  and  these  are  con- 
spicuous in  the  present  issue  of  The  Electrical  Jour- 
nal. 

We  welcome  our  contemporary  as  an  example  of 
"  honest  goods  "  provided  out  of  investment  and  work, 
and  trust  that  the  standard  here  set  up  will  be  main- 
tained.— Industry,  San  Francisco. 
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NIAGAKA'S     WONDEKFUL    PLANT* 


The  recent  meeting  of  the  American  Institute  of 
Electrical  Engineers  at  Niagara  Falls  was  a  most  impor- 
tant one  mainly  because  of  the  attendant  circum- 
stances, the  far-reachiug  effects  and  the  part  they  will 
play  in  the  history  and  development  of  the  applications 
of  electricity.  The  wonderful  work  accomplished  by 
the  Cataract  Construction  Company  of  course  o'ershad- 
owed  all  else  in  point  of  interest,  and  when,  in  the  course 
of  that  afternoon,  that  portion  of  the  programme  was 
reached  stating  that  "  At  2  o'clock  take  carriages  for 
Power  House  of  the  Niagara  Falls  Power  Co.,  the  Pitts- 
burg Keduction  Co.,  etc.,"  everybody  was  on  the  tip-toe 
of  expectancy,  for  we  were  to  see  for  the  first  time  the 
big  5000  horse  power  dynamos.  This  was  to  be  the 
opening  day  at  the  Power  House  and  the  first  public  ex- 
hibition which  had  been  given.  Promptly  at  2  o'clock 
all  were  ready,  and  after  a  short  drive  we  all  reached 
the  Power  House.  It  is  not  an  imposing  looking  struct- 
ure, but  it  gives  the  impression  of  solidity,  and  has  a 
built- to-last  kind  of  air.  The  Institute  button  admitted 
all  the  members  and  guests,  and  when  we  stepped  inside 
there  it  was — 5000  horse  power,  revolving  at  a  high  speed, 
and  yet  so  quietly  and  evenly  that  there  was  not  a  tre- 
mor. No.  1  was  the  dynamo  which  was  running,  though 
No.  2  was  all  set  up.  The  switch-board  instruments 
read  2400  K.  W.  on  one  side  of  the  two-phase  circuits. 
The  power  was  being  absorbed  by  a  water  rheostat,  con- 
nected directly  to  the  armature  circuit  without  the  in- 
tervention of  transformers.  The  coils  were  of  No.  2 
iron  wire,  immersed  in  two  large  wooden  tanks  sunk  be- 
low the  level  of  the  canal.  Water  was  brought,  uuder  a 
head  of  five  feet,  through  two  pipes,  one  three  and  the 
other  four  inches  in  diameter.  The  supply  of  water  was 
evidently  no  more  than  enough  to  keep  the  coils  cool, 
for  it  was  bubbling  and  boiling  at  a  tremendous  rate. 
The  tanks  were  considerably  below  the  floor  level,  and 
the  coils  were  thrown  in  by  switches,  putting  on  a  greater 
or  less  load  as  occasion  might  require.  They  had  had  a 
load  of  5500  horse  power,  but  at  this  rate  the  thrust  of 
the  vertical  shaft  was  upwards,  and  the  collars  on  the 
thrust-bearing  had  not  yet  worn  down  enough  to  carry 
it  continuously,  so  they  limbered  up  by  degrees. 

A  piece  of  machinery  which  seemed  to  attract  quite 
as  much  attention  as  the  dynamo  itself  was  the  governor. 
It  was  made  by  Faesch  &  Piccard,  and  certainly  per- 
formed its  work  well.  It  was  driven  by  gearing  from 
the  main  shaft,  and  operated  to  raise  or  lower  the  ring- 
shaped  gates  which  governed  the  amount  of  discharge, 
thus  throttling  the  water.  When  the  dynamo  was  at 
its  normal  speed  of  250  revolutions  per  minute,  the 
whole  load  of  5000  horse  power  could  be  thrown  off  in- 
stantly by  opening  the  field-switch,  and  the  speed  would 
only  increase  seven  revolutions,  a  variation  of  less  than 
3  per  cent.  This  was  well  within  the  guarantee,  and 
may  be  considered  quite  a  remarkable  performance.  The 
turbine  wheel  itself  was  very  ingeniously  arranged  to 
meet  the  severe  conditions.  With  a  head  140  feet  high 
and  the  amount  of  water  required  to  develop  5000  horse 
power,  the  pressure  on  an  ordinary  step-bearing  would 
have  been  something  enormous,  and  would  have  been  a 
very  serious  problem.  But  it  was  entirely  provided  for 
by  forming  the  turbines  of  two  wheels,  one  above  the 
other,  the  water  entering  between  them,  and  by  forming 
the  disk  of  the  upper  wheel  solid,  so  that  the  weight  of 
the  shaft  and  revolving  parts  of  the  dynamo  were  en- 
tirely supported  by  the  upward  thrust  of  the  column  of 
water. 

A  trap  door  was  provided  in  the  floor  directly   over 
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the  wheels,  and,  on  prying  this  up,  the  roaring,  foaming 
mass  of  white  water  could  be  seen  tumbling  about  be- 
low. There  was  a  terrific  downward  rush  of  air,  which 
made  the  door  very  hard  to  open.  Down  here  in  the 
wheel  pits  one  could  not  hear  himself  speak,  let  him 
shout  as  loud  as  he  pleased,  so  all  the  conversation  I 
carried  on  with  the  workmen  was  done  by  writing  ques- 
tions on  a  piece  of  paper,  to  which  they  answered  by 
nodding  or  shaking  the  head.  Everything  seemed  weird 
in  this  rock-walled  pit  so  far  below  the  surface.  Electric 
lights  are  provided,  but  the  flaming  torches  cast  a  lurid 
glare  over  the  men,  who  wore  rubber  coats,  boots  and 
hats.  The  water  was  continually  dropping  down  as  it 
came  seeping  through  the  walls,  and  in  some  places  it 
was  quite  deep  on  the  plaakfioor.  I  had  on  my  mackin- 
tosh, and  had  borrowed  a  cap  from  one  of  the  men,  and, 
with  collar  and  trousers  turned  up,  enjoyed  it  hugely. 
All  machinery  is  fascinating,  but  this  is  the  most  fascin- 
ating place  I  had  ever  been  in,  and  I  walked  around 
shouting  to  the  men  at  the  top  of  my  voice.  But  no- 
body knew  it,  for  that  fearful  screeching  sound  drowned 
out  everything  else.  It  was  unlike  anything  I  had  ever 
heard  before.  It  was  too  high  to  be  a  musical  note,  and 
can  only  be  described  as  a  screech  or  howl.  And  there 
was  no  let  up  to  it.  There  were  several  explanations 
offered  by  those  who  heard  it,  and  here  are  two,  which 
may  be  taken  for  what  they  are  worth.  The  first  was 
that  the  holes  cut  in  the  hollow  sections  of  the  shaft  for 
balancing  purposes  made  of  it  a  flute,  and  so  produced 
the  sound.  The  second,  and  to  me  the  more  rational  ex- 
planation, was  that  as  the  guide  wheel  had  36  buckeis 
and  the  turbine  wheel  32,  there  would  be  produced  at 
each  revolution  over  1100  vibrations,  which  at  four  turns 
per  second  might  produce  the  required  pitch.  At  any 
rate,  the  noise  down  below  was  horrible,  while  up  on  top 
scarcely  a  sound  could  be  heard. 

The  shaft  which  transmits  the  power  to  the  dynamo 
above  is  of  steel,  hollow,  and  38  inches  in  diameter,  ex- 
cept at  the  bearings,  where  it  is  reduced  to  11  inches, 
and  is  solid.  A  thrust  bearing  is  provided  at  the  top,  to 
take  the  difference  between  the  weight  of  the  revolving 
parts  and  the  upward  thrust  of  the  water.  The  latter  is 
calculated  to  amount  to  between  149,000  and  155,000 
pounds,  and  depends  on  the  quantity  of  water  the  tur- 
bine is  using.  The  weight  of  the  revolving  parts  is 
152,000  pounds,  so  that  the  thrust-bearing  has  only  about 
3000  pounds  to  provide  for. 

The  top  of  the  wheel-pit  is  arched  over  with  solid 
masonry,  on  which  the  foundations  of  the  dynamo  rest. 
The  armature  is  stationary,  and  is  supported  by  a  cylin- 
drical casting  through  which  the  shaft  passes,  guided  by 
two  bearings.  The  armature  core  is  built  up  of  sheet 
steel  stampings,  there  being  eleven  segments  to  the  circle, 
and  each  placed  so  as  to  break  joints.  The  core  is  held 
together  by  66  nickel  steel  bolts,  and  the  conductors  are 
imbedded  in  187  slots  around  the  periphery.  The  exter- 
nal revolving  field  is  made  up  of  a  ring-yoke  with  inter- 
nally projecting  pole-pieces.  The  ring  is  of  nickel  steel, 
nearly  twelve  feet  in  diameter,  and  was  forged  from  a 
single  ingot  weighing  120,000  pounds.  It  is  supported 
by  an  umbrella-shaped  casting  called  the  driver,  which 
is  keyed  to  the  tapered  top  of  the  shaft,  and  has  the 
ring  bolted  to  its  periphery.  The  driver  is  provided 
with  openings  at  the  top,  and  so  arranged  with  ventilat- 
ing scoop-shaped  funnels  that  a  powerful  upward  draft 
will  be  created  through  the  machine.  This  is  necessary, 
as  heat  must  be  dissipated  at  the  rate  of  100  horse 
power.  At  250  revolutions  the  peripheral  speed  of  the 
ring  is  9300  feet  per  minute,  and  the  tensile  stretch  5052 
pounds  per  square  inch.  The  designers  calculate  that 
it  will  be  impossible  for  the  wheels  to  exceed  a  speed  cf 
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400  revolutions  to  the  minute,  wlieu  the  stress  would  be 
13,000  pounds  per  square  inch.  But  as  the  elastic  limit 
of  the  steel  used  in  the  ring  is  48,000  pounds  per  square 
inch,  there  is  still  a  large  factor  of  safety.  It  may  be 
interesting  to  state  that  at  800  revolutions  per  minute 
the  ring  would  burst,  but  the  circumferential  velocity 
would  then  be  something  like  six  miles  per  minute. 

From  the  dynamo  four  cables  lead  to  the  big  switches 
operated  by  compressed  air,  and  convey  the  two-phase 
currents  to  the  bus  bars,  whence  it  can  be  distributed  to 
the  users.  The  switches  open  all  four  wires  at  once,  and 
are  provided  with  non-arcing  contacts,  so  that  when  the 
circuit  is  opened  with  the  full  load  of  5,000  horse-power 
on  the  spark  is  no  greater  than  with  25  amperes  of  di- 
rect current  at  110  volts.  Special  volt  meters,  ampere 
meters  and  watt  meters  were  designed  for  this  plant 
and  designated  as  the  Niagara  type.  The  whole  electri- 
cal plant  may  be  looked  upon  as  a  magnificent  piece  of 
execution,  and  as  embodying  the  highest  skill  on  the 
part  of  the  designers.  The  conditions  imposed  were 
most  trying,  but  each  difficulty  was  met  and  the  plant 
stands  to-day  as  a  model  in  every  way.  There  may  be 
a  difference  of  opinion  as  to  the  present  value  of  this 
immense  work,  as  to  its  safety  as  an  investment,  but 
there  can  be  nothing  but  praise  for  the  engineers  who 
designed  it  and  for  those  who  carried  out  the  designs. 
We  were  all  greatly  pleased  that  we  should  have  an  op- 
portunity to  see  the  plant,  and  it  was  quite  late  in  the 
afternoon  when  we  took  the  carriages  for  the  Pittsburg 
Reduction  Company's  works.  There  we  examined  the 
big  rotary  transformers  which  deliver  direct  current  at 
a  pressure  of  160  volts,  each  machine  giving  2,500  am- 
peres. There  are  at  present  four  in  place,  but  the  ulti- 
mate capacity  of  the  building  is  eight.  The  2,200-volt 
current  is  transformed  in  two  static  transformers,  one  on 
each  phase,  to  a  pressure  of  115  volts  and  delivered  at 
once  to  the  motor  end  of  the  rotaries.  The  direct  cur- 
rent bus  bars  are  flat  copper  bars,  3  inches  high  and  half 
an  inch  thick,  and  we  had  the  pleasure  of  seeing  them 
disappear  through  bushings  in  the  wall.  We  were  not 
admitted  to  the  furnace  room,  aud  as  the  current  had 
not  been  turned  on  yet  there  was  nothing  more  to  be 
seen.  W.  E.,  Jr. 

Trenton,  N.  J. 

A  LIFT  BRIDGE  ON   THE   CHICAGO   ELECTRIC 
ELEVATED. 

That  the  applications  of  electricity  are  readily  able 
to  surmount  every  difficulty  that  appears  in  the  execu- 
tion of  practically  every  enterprise  of  whatever  magnit- 
ude is  shown  by  the  interesting  illustration  of  the  lift 
bridge  recently  erected  over  the  Chicago  river  by  the 
Metropolitan  West  Side  Elevated  Railroad  Company — 
the  new  electric  elevated  road  of  Chicago.  In  this  in- 
stance the  line  current,  or  rather  third  rail  current,  not 
only  operates  the  trains  but  is  utalized  for  operating  the 
left  bridge  and  the  constant  use  that  it  is  put  to  from 
the  continual  passing  of  craft  on  the  Chicago  river  has 
demonstaated  its  worth  most  thoroughly. 

ELECTRIC   LIGHT   CHEAPER  THAN   CANDLES. 

In  San  Rafael,  recently,  some  ladies  who  had  been 
appoin  ted  managers  of  a  lawn  party  to  be  given  by  the 
church,  were  dismayed  on  learning  that  the  money  set 
apart  for  buying  candles,  was  not  nearly  sufficient  to 
enable  the  grounds  and  building  to  be  properly  lighted, 
and  why  the  ladies  appealed  to  the  San  Rafael"  Gas  and 
Electric  Light  Company  to  help  them  out  of  their  di- 
lemma is  not  clear,  but  they  did  so,  the  place  was  beau- 
tifully lighted,  and  a  surplus  remained  in  the  "  candle  " 
fund. 


"AS  OTHERS  SEE  US." 


"  Let  me  congratulate  you — or  rather  the  elec- 
trical interests." — F.  Benedict  Herzog,  Ph.  D.,  New 
York. 

Mr.  Low's  new  paper,  The  Electrical  Journal,  has 
appeared.  It  is  attractive  in  appearance  and  contains 
much  of  interest  to  electrical  men.  —Pacific  Electrician, 
San  Francisco. 

"I  *  *  shall  hope  to  see  in  your  publication 
from  time  to  time,  articles  of  value  on  the  subject  [of 
electricity  as  a  fire  hazard.]  I  am  sure  Mr.  Low  can 
contribute  materially  to  the  literature  of  this  branch  of 
insurance  work." — W.  J.  Jenks,  New  York. 

William  Henry  Preece,  F.  R.  S.,  Engineer-in-chief, 
General  Post-office,  London,  writes  in  receipt  of  the  in- 
itial number  of  The  Electrical  Journal  :  "  I  haveread 
your  article  on  the  '  Express  '  system  with  much  inter- 
est," and  "  I  quite  long  to  come   over  and  see   it  work." 


A  Lift  Bridge  on  the  Chicago  Electric  Elevated. 


We  welcome  to  our  exchange  table  The  Electri- 
cal Journal,  a  paper  which  will  be  published  monthly 
at  San  Francisco.  The  editors  are  F.  A.  C.  Perrine  and 
George  P.  Low,  which  fact  in  itself  is  enough  to  insure  a 
publication  of  the  very  highest  class, — Street  Railway 
Review,  Chicago. 

The  Electrical  Journal,  edited  by  F.  A.  C. 
Perrine  and  Geo.  P.  Low,  and  published  at  San  Fran- 
cisco, appeared  for  the  first  time  July  1st.  It  is  claimed 
to  be  the  newest  electrical  publication  in  America, 
which  is  certainly  well  founded.  The  publication  is 
neat  and  attractive  in  appearance  and  its  reading  pages 
contain  much  that  is  of  interest.  The  editors  are  both 
well-known  to  the  electrical  fraternity. — Electrical  In- 
dustries, Chicago. 

The  first  number  of  The  Electrical  Journal  of 
San  Francisco  is  out.  This  is  Geo.  P.  Low's  paper,  and 
its  pending  appearance  was  mentioned  in  the  Western 
Electrician,  several  weeks  ago.  It  is  a  monthly,  of  hand- 
some appearance,  and  from  the  quality  of  the  first  issue 
gives  promise  of  being  an  important  factor  in  the  elec- 
trical advancement  of  the  Pacific  Coast  region.  The 
editors,  Mr.  Low  and  Dr.  Perrine,  are  to  be  congratu- 
lated.— Western  Electrician,  Chicago. 
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Beginning  with  the  September  issue  and  for  reasons 
which  will  appear  therein,  the  title  of  this  publication 
will  be  The  Journal  of  Electricity. 

(GEO.  P.  LOW. 

EDI  TO-RIAL. 


It  may  be  that  the  commercial  sue- 
power  transmis-    cegg  of  the  er  transmission  plants 

SIONSOFTHE  ,     .         . ,      ■,  .  „     ,      ;  _,   ,  _Tf 

future  now  "einS  installed  at  Folsom,  Niagara 

and  other  places,  will  create  such  a 
prestige  for  alternating  current  machinery  in  the  minds 
of  inventors  that  we  will  never  again  see  a  great  direct 
current  undertaking  for  the  purpose  of  long-distance 
transmission.  However,  it  is  wise  to  bear  in  mind  that 
the  development  of  alternate  current  power  transmission 
in  this  country  is  carried  forward  by  the  weight  of  the 
authority  of  two  great  manufacturing  companies  ;  that 
there  are  problems  still  awaiting  practical  solution 
which  may  be  prejudicial  to  the  economy  of  these  plants  ; 
that  successful  long-distance  direct  current  transmis- 
sions at  high  voltage  are  at  present  installed  in  Europe 
and  California  ;  that  five  hundred  volt  transmissions  of 
ten  or  twelve  miles  are  a  commercial  success  in  this 
country  in  connection  with  many  electric  railroads ;  and 
that  recent  improvements  in  the  design  of  direct  current 
machinery  point  to  the  possibility  of  the  generation  of 
higher  voltage  than  has  heretofore  been  attempted  in 
large  units. 

Constant  current  generators  as  large  as  100  K.  W., 
producing  a  current  of  ten  amperes,  have  been  in  suc- 
cessful operation  for  the  past  two  or  three  years,  but  it 
is  undoubtedly  hazardous  engineering  to  furnish  four  or 
five  hundred  horse-power  to  be  distributed  small  motors 
by  the  means  of  such  machine.  Neither  does  the  motor- 
transformer  operate  at  an  advantage  on  a  circuit  in 
which  the  maximum  current  is  ten  amperes  and  the 
voltage  is  kept  within  the  extreme  limit  of  20,000  volts. 
On  the  other  hand  eight  to  ten  thousand  volts  seems  to 
be  the  limit  where  the  current  rises  to  forty  or  fifty  am- 
peres, even  when  generators  in  series  are  employed. 
While  transmission  by  the  means  of  a  direct  current  is 
placed  by  these   difficulties,  which   seem   to   limit   the 


power  transmitted  over  a  single  line  to  250  or  300  K.  W., 
alternating  current  transmission  has  already  seen  the 
operation  of  3,750  K.  W.  units,  and  it  has  been  an- 
nounced that  several  of  such  units  are  to  be  run  in  par- 
allel. 

But  possibly  the  immunity  from  accidents  and  need 
of  repairs,  said  to  be  possessed  by  alternating  current 
machinery,  may  be  only  a  fancied  security. 

We  can  see  the  sparks  at  the  commutator  of  a  di- 
rect current  generator,  and  we  are  able  at  once  to  per- 
ceive when  they  are  destructive  and  at  what  time  they 
are  harmless  ;  furthermore,  the  damage  they  may  do  is 
not  likely  to  be  instantaneous,  but  no  man  can  tell  when 
some  accident  along  the  circuit  has  occasioned  surgings 
in  an  alternating  machine,  nor  is  mortal  quickness  suffi- 
cient to  prevent  the  damage  which  maybe  accomplished 
by  such  surgings.  Yet  up  to  the  present  time  resonance 
has  not  proved  to  be  an  insurmountable  difficulty,  whereas 
sparking  at  the  brushes  has  absolutely  prevented  the 
introduction  of  direct  current  machines  of  large  size  when 
high  voltages  are  to  be  employed. 

This  limitation  of  the  direct  current  machine  has 
not  been  touched  upon  in  any  of  the  discussions  of 
either  Sayres'  compound  wound  armature  in  England, 
or  of  Ryan's  field  compounding  for  armature  reaction  in 
this  country.  The  experiments  of  both  these  designers 
have  been  conducted  with  low  voltage  machines,  and  it 
has  been  very  properly  objected  that  in  face  of  practical 
machines  running  sparklessly  at  five  hundred  volts  and 
currents  as  high  as  two  or  three  hundred  amperes,  no 
great  extra  expense  is  reasonable  in  order  to  gain  spark- 
less  commutation  at  lower  voltages.  It  may  be  true  that 
those  of  the  Sayres  or  Ryan  construction  are  some 
tenths  of  a  per  cent,  more  efficient  than  machines  of  the 
ordinary  design  running  sparklessly,  but  the  advantages 
of  a  slight  gain  in  efficiency  is  insignificant  in  compari- 
son with  the  possibility  which  these  designs  present  of 
the  construction  and  operation  of  large  direct  current 
units  distributing  power  at  a  great  distance  to  rotary 
transformers  in  parallel,  feeding  low  pressure  networks 
in  direct  competition  with  the  modern  multiphase  alter- 
nating current  systems. 

Should  either  of  these  designers  accomplish  the  gen- 
eration of  high  voltages  by  the  means  of  large  direct 
current  units,  the  expense  of  the  maintenance  of  a  com- 
mutation under  ordinary  wear  will  undoubtedly  sink 
into  insignificance  in  comparison  with  the  lack  of  com- 
plication of  other  details  in  the  system.  The  problem 
of  insulation  will  be  simplified  ;  capacity,  resonance  and 
self-inductive  effects  will  be  eliminated,  and  we  will  see 
the  direct  current  taking  its  place  and  doing  its  proper 
share  of  the  long-distance  transmission  which  is  still  re- 
maining to  be  accomplished. 


The  signs  of  the  times  are  clearly  set 

forth  in  the  struggle  now  going  on  be- 

vital  tween    the    Oakland,    San    Leandro   & 

issue.  Haywards    Electric   Railway   Company 

and  the  Southern  Pacific   Company  for 

the  control  of  the  traffic   between   San 

Francisco  and  Haywards.     It  is  the  now  familiar  story 
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of  the  trolley  invading  the  domain  of  the  steam  road, 
not  only  in  its  passenger  business,  but  in  express  matter 
and  freight  as  well,  and  present  indications  are  that 
upon  the  shoulders  of  the  Haywards  electric  road  will 
fall  the  burden  of  demonstrating  both  in  a  practical  and 
in  a  legal  sense,  that  electric  railways  can  wrest  a  goodly 
portion  of  traffic  from  steam  lines.  But  more  than  this, 
it  appears  necessary  that  the  courts  should  establish  the 
fact  that  electric  street  railways  are  a  new  development 
in  the  way  of  transportation,  which  cannot  be  reduced 
to  the  equality  of  steam  roads.  They  are  a  distinct 
creation,  which  owes  its  origin  to  public  demand. 

Viewed  from  an  independent  standpoint  and  broadly, 
it  certainly  seems  as  though  every  advantage  was 
arrayed  on  the  side  of  electric  traction.  With  good 
road  beds  and  unsurpassed  equipments,  with  running 
time  schedules  practically  equal  to  those  of  the  steam 
roads  and  with  the  great  convenience  of  being  able  to 
land  one  at  his  very  door,  it  is  hardly  probable  that  the 
travelling  public  will  care  to  drop  the  new  method  for 
the  old.  The  Postoffice  Department  was  quick  to  per- 
ceive these  disadvantages,  and  months  since  adopted  the 
electric  service  for  the  carrying  of  mails.  Now,  in  the 
case  of  the  Haywards  electric  road,  an  express  system 
has  been  instituted  for  the  carrying  of  all  manner  of 
express  matter,  and  as  a  result  the  mighty  corporation 
that  has  dominated  the  interests  of  California  is  evi- 
dently determined  to  see  just  how  far  the  public  will 
stand  by  the  steam  roads,  but  although  the  old  service 
was  vastly  improved  by  establishing  more  frequent  trains 
and  by  bettering  the  equipment,  still  it  preferred  the 
electric  road  for  local  travel.  Finally,  the  State  Board 
of  Railroad  Commissioners  claims  that  the  electric  line 
comes  under  its  jurisdiction  and  under  this  contention 
has  requested  the  company  to  report  to  it.  This  the 
latter  has  refused  to  do  and  at  present  it  appears  certain 
that  the  question  will  find  its  way  to  the  courts  for  set- 
tlement. The  outcome  of  the  contention  will  exert  a 
far-reaching  influence,  the  importance  of  which  must 
not  be  underestimated. 


An   insurance  policy   is    a    contract 
drawn  between  two  parties  whereby  the 

REA|DNSU°RflNCERE  first  party> in  return  for  proper  consid- 
policies.  eration,  agrees  to  insure  to  a  pre-deter- 
mined  extent  the  party  of  the  second 
part  against  loss  or  damage  by  fire  oc- 
curring to  specifically  described  property  of  the  second 
party.  A  policy  is,  in  brief,  a  clearly  drawn,  specific 
contract,  the  standard  form  of  which  has  been  not  only 
sustained  by  the  courts  time  and  again,  but  which  has, 
in  the  States  of  New  York,  Pennsylvania,  New  Jer- 
sey and  Wisconsin  been  drafted  under  legislative  sur- 
veillance. To  disregard  its  stipulations,  therefore,  is  to 
violate  the  terms  of  a  contract,  and  the  astounding  fact 
is  brought  out  during  the  adj  ustment  of  practically  every 
fire,  that  shrewd,  hard-headed  business  men  will  oft- 
times  so  forget  themselves  as  to  enter  into  a  firm  and  in- 
violable contract  involving  the  value  of  their  entire  busi- 


ness without  knowing  the  terms  and  conditions  of  tha 
contract  they  are  entering  into.  It  is  quite  rational  to 
state  that  ordinarily  the  stipulations  of  a  policy  might 
as  well  be  printed  in  Greek  for  all  the  attention  they  re- 
ceive. 

A  man  insures  much  as  he  would  buy  a  lottery 
ticket.  He  does  not  honestly  believe  it  will  be  of  ser- 
vice or  return  him  any  value ;  still  there  is  the  chance 
that  it  might  do  so,  and  when,  as  with  insurance,  the 
work  of  a  lifetime  may  be  preserved  from  annihilation, 
the  policy  is  taken  out  purely  as  a  means  of  self-preser- 
vation. Insurance  is  the  body  guard  of  commerce,  and 
it  is  availed  of  purely  in  the  idea  of  self-preservation. 
This  being  borne  in  mind,  is  it  not  inconceivable  that  its 
conditions  should  be  slurred,  if  not  ignored? 

There  is  no  disposition  to  review  the  terms  of  a 
standard  form  of  policy,  as  a  single  clause  will  empha- 
size the  joints.  A  clause  reads  :  "  This  entire  policy, 
unless  otherwise  provided  by  agreement  indorsed  hereon 
or  added  hereto,  shall  be  void  *  *  *  if  (any  usage 
or  custom  of  trade  or  manufacture  to  the  contrary  not- 
withstanding) there  be  kept,  used,  or  allowed  on  the 
above  described  premises,  benzine,  benzole,  gasolene, 
naphtha,  or  petroleum,  or  any  of  its  products  of  greater 
inflammability  than  kerosene  oil  of  the  United  States 
standard,"  etc.  Every  electric  light  and  power  plant  in 
the  country  has  on  hand  and  uses  daily  either  gasolene 
or  naphtha,  the  presence  of  which  on  the  premises  inval- 
idates all  insurance  thereon  unless  special  permission  for 
its  use  has  been  granted,  yet  the  instances  where  elec- 
tric station  managers  have  obtained  permits  for  the  use 
of  gasolene  or  naphtha,  as  provided  in  their  contracts  for 
insurance,  are  extremely  hard  to  find.  In  other  words, 
a  vast  majority  of  the  electric  stations  of  the  country 
are  legally  without  insurance  because  of  having  invali- 
dated their  policies. 

The  tendency  of  the  day  appears  to  be  toward  spe- 
cific insurance  on  the  various  items  constituting  the 
property  desired  to  be  covered,  but  in  following  this  out 
it  must  be  remembered  that  under  an  insurance  polioy 
insurance  ends  where  segregation  ends.  An  incident 
recently  occurred  illustrating  this  point  in  a  forcible 
way.  The  receiver  of  an  electric  railway  took  out  in- 
surance covering  a  given  amount  "  on  engines,  boilers 
and  their  connections  and  settings,"  believing  that  he 
had  insured  all  the  power  plant  equipment.  The  sta- 
tion burned,  and  in  settling  the  loss  it  was  found  that 
among  other  items  there  was  no  insurance  on  belting, 
which  was  practically  the  only  appliance  that  was  totally 
ruined.  In  no  way  can  belting  be  considered  as  a  "  con- 
nection "  or  a  "setting"  of  engines  and  boilers,  hence 
the  insurance  companies  were  under  no  liability  for  its 
loss. 

No  one  expects  visitation  by  fire,  but  many  re- 
ceive it,  so  as  an  ounce  of  precaution,  or  more  properly,  of 
business  prudence,  read  your  policies  and  understand 
the  conditions  of  the  contract  obligations  you  have 
agreed  to  abide  by  in  case  of  fire. 
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TRANSMISSION  LINES,  by  A.  V.  Abbott. 

It  is  a  great  pleasure  to  have  been  given  the  oppor- 
tunity of  looking  over  the  proof  sheets  of  such  a  book 
as  A.  V.  Abbott's  forthcoming  volume  on  "  Transmission 
Lines."  Recently  a  writer  in  one  of  the  electrical  jour- 
nals complained  that  no  book  had  been  issued  on  engi- 
neering problems  of  line  construction,  stating  that  the  rea- 
son was  probably  to  be  found  in  the  fact  that  the  con- 
struction had  been  intrusted  to  men  of  practical  experi- 
ence rather  than  to  theoretical  designers — to  linemen 
rather  than  to  engineers.  This  may,  perhaps,  have  been 
true  in  the  construction  of  most  telegraph  pole  lines, 
or,  it  is  said,  may  account  for  the  greater  or  less  disor- 
ganization of  telegraph  service  after  every  heavy  wind- 
storm, and  undoubtedly  explains  the  waste  of  thousands 
of  dollars  in  faulty  underground  construction  by  most  of 
the  electric  light  and  railroad  companies  throughout  the 
country.  Mr.  Abbott's  book  is  the  book  of  an  engineer 
and  treats  the  problem  as  one  of  engineering. 

The  telephone  companies  were  one  of  the  first  to 
recognize  the  importance  of  erecting  their  pole  lines  in 
such  a  manner  that  their  service  should  be  continuous 
in  spite  of  climatic  conditions,  and  of  doing  their  under- 
ground construction  for  permanence  rather  than  for  sim- 
ple cheapness.  With  the  expiration  of  the  Bell  tele- 
phone patents  and  the  termination  of  the  Western  Union 
contract  we  are  bound  to  see  a  reorganization  of  both  the 
telephone  and  the  telegraph  business  throughout  the 
country,  and  in  the  forthcoming  contest  we  will  un- 
doubtedly see  fruits  of  the  efforts  of  the  engineer  where 
the  inventor  and  lineman  have  heretofore  held  sway. 

The  lead  in  the  competition  will  be  taken  by  the 
company  which  will  give  the  best  service  and  at  the  least 
cost,  which  means  the  best  apparatus,  the  best  lines  and 
the  least  repairing,  all  of  which  require  the  best  and 
most  thoroughly  trained  engineers. 


THE  LAW  OF  INCORPORATED  COMPANIES,  by  Allen 
R.  Foote  and  Chas.  E.  Everett,  3  vols.,  8vo.,  2930  pages,  sheep. 
Cincinnati,  1892-93.  Price,  $15.00  For  sale  by  the  Bancroft- 
Whitney  Company,  San  Francisco,  and  The  Electrical  Jour- 
nal. 

The  trite  adage  that  "Any  man  who  is  his  own 
lawyer,  has  a  fool  for  a  client,"  is  not  to  be  impeached, 
but  in  no  way  will  a  belief  in  the  precept  preclude  one 
from  posting  himself  regarding  the  general  laws  which 
govern  the  business  he  is  engaged  in,  and  in  fact,  the 
business  manager  of  corporate  interests,  who  does  not 
keep  himself  well  informed  as  to  fundamental  legal 
points,  is  remiss  in  a  very  important  item.  The 
volumes  presented  expound  the  laws  of  the  various 
States  and  Territories  of  incorporated  companies  oper- 
ating under  municipal  franchises,  such  as  gas,  electric 
light  and  power,  telephone,  street  railway  and  water 
companies ;  hence,  they  throw  the  light  of  legal  knowl- 
edge upon  the  proper  methods  of  procedure  in  the 
organizing,  incorporation,  powers,  liabilities,  franchises, 
and  general  management  of  commercial  interests  that 
are  generally  electrical  in  character.  Of  the  author, 
Mr.  Allen  E.  Foote  is  well  known  to  electrical  interests, 
because  of  his  work  on  the  "  Economic  Value  of  Elec- 
tric Light  and  Power,"  his  special  agentship  for  electri- 
cal industries  in  the  United  States  census,  and  his  mem- 
bership of  the  American  Institute  of  Electrical  Engi- 
neers. Aside  from  Mr.  Chas.  E.  Everett,  A.  M.,  LL.  B., 
who  is  editing  attorney  for  the  work,  a  resident  attor- 
ney in  each  State  has  been  appointed  as  co-editors, 
among  whom  are  noted  such  prominent  personages  as 
William  A.  Blount,  of  Florida ;  Charles  H.  Aldrich,  ex- 


Solicitor  General  of  the  United  States,  of  Illinois ;  Chief 
Justice  Henry  M.  Blake,  of  Montana  ;  Anthony  S.  Keas- 
bey,  of  New  Jersey  ;  James  W.  Eaton,  of  New  York, 
and  Judge  George  H.  Williams,  of  Oregon.  Indeed,  the 
names  associated  in  the  compilation  of  the  work,  alone, 
guarantee  its  thoroughness  and  accuracy.  It  is,  in 
brief,  a  work  that  no  lawyer  or  manager  can  afford  to 
be  without. 


ON  THE  DEVELOPMENT  AND  TRANSMISSION  OF 
POWER,  by  Wm.  Cathorne  Unwin,  F.  R.  S.,  London,  1894. 
Published  by  Longman,  Green  &  Co. 

The  transmission  of  power  to  a  considerable  dis- 
tance has  only  attracted  much  public  attention  in  this 
country  since  the  introduction  of  electricity  as  a  means 
of  energy  transformation.  In  consequence,  even  our  en- 
gineers are  in  danger  of  forgetting  that  for  many  years 
thousands  of  horse-power  have  been  economically  dis- 
tributed through  New  York  by  the  means  of  steam  pipes 
laid  in  the  streets  ;  that  hot  water  distribution  was  for  a 
time  successful  in  Boston  ;  that  natural  gas  differs  but 
little  from  a  fuel  gas,  which  it  is  possible  to  manufacture 
cheaply,  and  that  long  distance  hydraulic  transmission 
has  furnished  the  power  for  mining  millions  of  dollars 
worth  of  gold  in  California.  It  is  true  that  each  of  these 
examples  is  the  special  solution  of  a  special  case,  but  it 
is  also  true  that  such  solutions  are  the  essence  of  success- 
ful engineering,  and  it  is  wise  to  look  over  the  means 
already  at  hand  for  the  development  and  transmission  of 
power,  before  we  decide  that  any  one  is  necessarily  suit- 
able for  a  given  case.  The  first  impression  on  reading 
Prof.  Unwin's  Harvard  lecture  on  "  The  Development 
and  Transmission  of  Power  "  is  one  of  surprise  that  an 
engineer  of  high  standing  and  wide  attainments  can  be 
found  who  seems  to  believe  that  power  may  be  trans- 
mitted in  many  cases  more  economically  by  the  means  of 
high  pressure  water  or  compiessed  air,  than  by  the 
means  of  electricity. 

And  again,  one  is  surprised  by  the  magnitude  and 
success  of  the  power  plants  described,  using  those  meth- 
ods which  are  successfully  installed  in  Europe.  There  is 
much  food  for  thought  in  all  of  this,  and  an  engineer  can 
scarcely  afford  to  neglect  the  consideration  of  many  of 
the  advantages  which  this  book  calls  to  our  attention, 
present  in  other  means  of  distribution,  even  when  he 
may  be  considering  the  installation  of  an  electric  plant. 
The  generation  and  distribution  of  power  is  here  con- 
sidered as  a  whole  in  a  manner  difficult  to  express  more 
completely  in  so  compact  a  form  ;  and  central  station 
engineers  may  find  in  the  chapter  on  the  "  Condition  of 
Economy  and  Waste  in  Steam  Engines,"  "  The  Cost  of 
Steam  Power,"  and  "  The  Storage  of  Energy,"  many  of 
the  conditions  clearly  expressed,  which  are  useful  in  de- 
termining the  necessary  arrangement,  and  methods  of 
handling  apparatus  in  order  to  reduce  the  great  con- 
sumption of  coal  in  even  our  best  equipped  stations, 
which  has  been  reported  by  the  committee  of  the  Na- 
tional Electric  Light  Association.  In  the  treatment  of 
hydraulic  motors  one  is  impressed  by  the  necessary  in- 
efficiency of  the  common  hydraulic  elevator,  using,  as  it 
does,  the  same  amount  of  water  for  all  loads,  and  it 
seems  a  small  wonder  that  the  introduction  of  a  success- 
ful electric  high  speed  elevator  has  been  followed  by  a 
very  wide  spread  use.  The  problem  of  a  small  motor 
which  shall  use  hydraulic  power  economically,  will 
hinder  greatly  this  type  of  transmission  wherever  the 
cost  of  water  pumped  becomes  a  serious  consideration, 
as  has  been  shown  by  the  experience  gained  at  both 
Holyoke  and  Geneva.  Even  where  water  power  is  abun- 
dant, and  the  cost  of  pumping  low,  there  yet  remains  the 
problem  to  be  solved  whether  it  is  not  finally  more  eco- 


August,  1895.] 


THE    ELECTRICAL   JOURNAL. 


43 


nomical  to  install  electric  machinery  which  will  gener- 
ate current  directly  available  for  other  uses  than  the 
development  of  power,  and  by  the  increased  efficiency  of 
motors  save  much  of  the  expense  of  mains  and  turbines 
in  the  original  water  power  installation. 

The  complete  description  given  of  telodynamic  or 
wire  rope  transmission  confirms  one  in  the  belief  that 
save  for  small  powers  at  short  distances,  such  as  from 
one  section  of  a  works  to  another,  there  is  little  likeli- 
hood that  this  method  will  be  extensively  used  in  the 
future.  It  is  unfortunate,  however,  that  no  mention  is 
made  of  the  telodynamic  transmission  at  the  Calumet  & 
Hecla  mine,  in  which  a  rope  has  been  for  many  years 
successfully  run  at  12,000  feet  per  minute.  It  is  not 
difficult  to  perceive  that  transmission  by  the  means  of 
compressed  air  has  received  Prof.  Unwin's  greatest  at- 
tention and  favor.  We  already  know  that  very  few 
pneumatic  plants  have  been  displaced  in  mining,  aud  it 
is  an  open  secret  that  for  deep  mines  the  economy  of 
working  is  considerably  greater  with  compressed  air  than 
with  electricity,  in  spite  of  the  fact  that  neither  the  com- 
pressors or  air  drills  are  often  worked  under  the  great- 
est conditions  of  economy.  The  two  chapters  on  the 
"  Transmission  of  Power  by  Compressed  Air,"  and  the 
•'  Theory  of  Air  Transmission  "  discuss  very  carefully  the 
problems  of  the  compressors,  maius  and  motors,  taking 
into  account  all  the  subsidiary  losses  of  energy  which 
are  involved,  and  one  is  forced  to  the  conclusion  that  a 
high  efficiency  of  transmission  and  distribution  is  easily 
attained  by  the  means  of  compressed  air. 

The  economy  of  plant  is  not  by  any  means  so  com- 
pletely established,  as  it  is  difficult  to  acknowledge  that 
the  cost  of  installation  of  machinery  is  less  than  with 
electricity,  and  one  would  hardly  let  the  statement  go 
unchallenged  that  one-fourth  pound  of  coal  per  horse- 
power hour  used  in  reheaters,  is  an  inconsiderable  quan- 
tity. 

The  distribution  of  power  by  steam  aud  gas  is  not 
as  fully  treated  as  the  cases  already  cited,  the  chapter  on 
steam  distribution  being  taken  almost  entirely  from  Dr. 
Emery's  published  writings,  while  the  distribution  of 
heat  by  the  means  of  exhaust  steam  is  entirely  neglected, 
though  this  has  become  a  very  important  adjunct  to 
many  power  stations  installed  in  this  country.  In  many 
cases  such  a  distribution  is  claimed  to  be  of  more  value 
to  the  financial  economy  of  a  station  than  the  availabil- 
ity of  water  for  condensation. 

"We  are  inclined  also  iu  this  country  to  look  for  a 
substitution  of  fuel  gas  for  natural  gas  in  power  trans- 
mission, and  it  is  disappointing  to  find  in  Prof.  Unwin's 
book  so  pessimistic  a  view  taken  of  the  future  possibili- 
ties of  the  economical  production  and  distribution  of  pro- 
ducer gas. 

The  two  chapters  on  •'  Electrical  Transmission,"  aud 
the  chapter  on  the  "  Utilization  of  Niagara  Falls  "  pos- 
sess a  peculiar  interest  on  account  of  the  position  of  Prof. 
Unwin  as  one  of  the  original  advisers  of  the  Niagara 
Falls  Power  Company.  The  history  of  electrical  power 
transmission  is  only  beginning  to  be  written,  and  it  is 
painfully  evident  in  this  book  that  to  the  general  engi- 
neer there  is  but  little  data  available  for  estimating  the 
cost  of  construction,  maintenance  and  operation  of  an 
electrical  transmission  plant.  Prof.  Unwin  has  hardly 
advanced  beyond  the  position  of  Prof.  Forbes'  lectures  on 
"  Electrical  Distribution,"  while  in  citing  and  applying 
Kelvin's  law  he  makes  the  serious  common  error  of  neg- 
lecting the  condition  that  the  solution  only  holds  for  the 
current  being  considered  a  constant.  Comparing  the 
power  delivered  by  the  complete  list  of  long  distance 
electrical  power  transmission  given  by  Unwin,  and  the 
capacity  of  the  plants  installed  since  his  data  was  col- 


lected, one  is  impressed  with  a  very  practical  proof  of 
the  efficiency  of  this  system  of  power  transmission. 

In  the  chapter  on  "  Niagara  "  we  have  a  clear  out- 
line history  of  the  undertaking,  and  it  is  a  relief  to  read 
an  account  of  the  Niagara  Company,  its  commission  and 
engineers,  which  is  free  from  the  ill-feeling  and  hare1 
names  which  have  been  used  so  generously  in  connec- 
tion with  this  plant.  The  volume  as  a  whole  is  a  most 
valuable  addition  to  the  literature  of  central  station 
construction  and  power  distribution,  and  presents  much 
matter  which  no  engineer  can  afford  to  neglect. 


SPECIAL  AGENTS'   ELECTRICAL  HANDBOOK,  by  A. 

M.  Schoen,  Assc.  Member  A.  I.  E.  E.,  Electrician  South-Eastern 
Tariff  Association.  Atlanta,  Ga.,  1894,  82  pages,  16mo,  leather. 
Illustrated.  For  sale  by  The  Electrical  Journal.  Price,  $1.00 
each,  post  free,  with  liberal  discounts  for  large  orders. 

This  little  book,  which  was  designed  for  the  guidance 
of  special  agents  for  insurance  companies  and  may  be 
read  with  advantage  by  all  electricians,  deals  with  elec- 
tricity in  its  bearings  upon  insurance  inspections.  The 
book  was  printed  by  the  South-eastern  Tariff  Associa- 
tion, and  proved  to  be  so  popular  that  the  small  edition 
issued  was  soon  exhausted.  The  author,  with  the  con- 
sent of  the  association  has  transferred  his  copy-right  to 
The  Spectator  Company,  which  has  issued  a  new  edition, 
enlarged  and  improved.  Mr.  Schoen  has  made  many  and 
important  additions  to  the  Electrical  Hand-Book:  which 
also  contains  numerous  illustrations  of  electrical  appli- 
ances aud  descriptions  of  imperfect  work  not  in  the  first 
edition,  together  with  full  instructions  to  enable  in- 
spectors to  ascertain  the  hazards  of  all  electrical  ma- 
chinery and  appliances. 

THE  PACIFIC  COAST  GAS  ASSOCIATION. 


The  third  annual  meeting  of  the  Pacific  Coast  Gas 
Association  was  held  at  San  Francisco  on  July  16—17, 
during  which  the  following  papers  were  read  and  fully 
discussed:  "The  Economy  of  Small  Works,''  John 
Clement;  "  Welsh  Anthracite  Coal,"  John  L.  Howard; 
"  Treatment  of  our  Customers,"  O.  M.  Gregory  ;  "  One 
Year's  Experience  with  Wellsbach  Burner,"  E.  C.  Ban- 
dall;  "Calcic  Carbide,"  E.  C.  Jones;  "Technical  Gas 
Analysis,"  J.  Bryant  Grimwood,  "Producer  Gas,"  H. 
E.  Adams. 

The  retiring  President,  Mr.  C.  W.  Quilty,  of  San 
Jose,  also  delivered  an  interesting  address,  after  which 
the  business  of  the  association  was  transacted.  An  im- 
portant action  taken  was  the  selection  of  the  American 
Gas  Light  Journal  as  the  official  organ  of  the  association, 
in  which  publication  the  proceedings  of  the  association 
may  first  appear. 

At  the  second  days  session  the  following  officers 
were  elected  for  the  ensuing  year :  President,  E.  C. 
Jones;  Vice-President,  F.  H.  Eichbaum;  Secretary  and 
Treasurer,  John  A.  Britton.  These  officers  will  consti- 
tute an  Executive  Committee  and  an  Advisory  Board. 
The  directors  elected  are  as  follows :  O.  M.  Gregory, 
San  Jose;  G.  W.  Wilson,  Vallejo;  C.  O.  G.  Miller,  San 
Francisco;  B.  U.  Steinman,  Sacramento;  and  S.  B.  Cush- 
ing,  San  Bafael. 

The  social  features  of  the  convention  proved  most 
enjoyable,  the  first  of  which  was  the  superb  banquet 
held  at  the  new  Delmouico  on  the  evening  of  the  first 
day  of  the  session.  After  adjournment  on  the  second 
day,  there  was  an  excursion  on  the  bay  aud  luncheon 
at  the  North  Beach  station  of  the  San  Francisco  Gas 
Light  Company.  In  the  evening  a  theater  party  was 
held  at  the  Columbia,  which  concluded  the  most  enjoy- 
able and  profitable  session  yet  held. 
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THE      DENVER      CONSOLIDATED      TRAMWAY 
COMPANY. 


The  Company  of  which  the  present  system  is  the 
outgrowth,  was  organized  February  5,  1885,  as  the  Den- 
ver Electric  aud  Cable  Railway  Company,  the  earliest 
effort  of  which  was  the  operation  of  a  conduit  Sj'stem  of 
electric  railway  on  Fifteenth  street,  in  Denver,  Col.    Mr. 


Fig.  2. — The  Denver  Consolidated  Tramway  Company 


Rodney  Curtis,  now  President  of  the  Tramway  Compa- 
ny, was  the  first  manager  of  the  original  company.  Ou 
May  4,  1886,  the  Tramway  Company  was  organized  and 
shortly  after  built  and  placed  in  operation  about  twelve 
miles  of  cable  road,  constituting  the  Broadway,  Colfax 
and  Fifteenth  Street  lines,  the  latter  of  which  displaced 
the  conduit  electric  line  referred  to.  The  South  Broad- 
way Electric  line,  which  was  put  in  operation  on  Christ- 
mas day,  1889,  was  the  first  trolley  road  operated  by  this 
company,  and  to-day  the  Tram- 
way Company  has  in  operation 
eighteen  lines,  all  being  electric, 
as  the  cable  roads  were  abandoned 
in  1893.  These  lines  are  the 
Broadway,  Colfax,  Nineteenth, 
Twenty-second,  Stout,  Lawrence, 
South  Tremont,  Eleventh,  Har- 
mon, Pearl,  University  Park, 
South  Broadway,  Park  Hill,  Ber- 
keley, Rocky  Mountain  Lake, 
Agate,  Ashland  and  the  Riverside 
line,  making  in  all  99.29  miles 
of  single  track.  The  motors  used 
are  of  the  Westinghouse,  Thom- 
son-Houston and  General  Electric 
types. 

The  Grand  Avenue  Station,  the 
interior  of  which  is  shown  in 
Fig.  1,  is  mainly  equipped  with 
type  D62  T.  H.  railway  generators, 
there  being  also  one  250-kilowatt 
General  Electric  multipolar  gen- 
e"ator.      All  machines  are  driven 


from  a  counter-shaft,  operated  in  turn  by  a  large  twin 
Corliss  engine.  Either  of  the  railway  lines  can  be  oper- 
ated from  this  plant. 

It  was  at  this  station  that  one  boiler  of  a  battery  of 
twelve  tubulars  exploded  on  January  30th  last,  but  the 
accident,  though  serious,  did  not  materially  delay  oper- 
ations, as  in  a  few  days  the  plant  was  again  in  operation 
by  steam  supplied  from  locomotives  that  had  been  run 
up  alongside  the  station      The  Blake-street  Station,  on 

Blake  street,  near  Thirty-sec- 
ond, and  which  at  that  time 
carried  most  of  the  load,  con- 
tains two  General  Electric 
multipolar  500-kilowatt  gener- 
ators, and  also  one  Westing- 
house  500-kilowatt  multipolar 
generator.  These  dynamos  are 
each  belted  direct  to  Hamil- 
ton Corliss,  or  Reynolds  Corliss 
engines,  and  together  with  the 
necessary  boilers,  etc.,  consti- 
tute the  plant.  There  is,  how- 
ever, room  for  two  more  500- 
kilowatts  units,  and  at  present 
it  appears  as  though  a  500- 
kilowatt  Siemens-Halske  di- 
rect connected  generator  would 
be  placed  in  the  near  future. 
The  switchboard  is  of  white 
marble,  with  phosphor  bronze 
trimmings,  and  so  arranged 
that  it  may  be  extended  to 
almost  any  capacity.  Water 
lightning  arresters  are  used 
behind  the  switchboard. 

The  Tramway  Company  has 
several  well-stocked  car-barns, 
and  all  of  its  equipment  is  of 
excellent  design  and  finish,  both  for  summer  and 
winter  travel,  as  will  be  apparent  from  the  accom- 
panying illustrations.  Since  its  inception  the  road  has 
been  under  the  superintendency  of  Mr.  C.  K.  Durbin, 
to  whose  ability  the  general  superiority  of  the  equip- 
ment and  service  is  largely  due.  Without  doubt  Den- 
ver owes  much  of  its  growth  and  prosperity  to 
the  enterprise  of  the  Denver  Consolidated  Tramway 
Company. 


Fig.  1. — The  Denver  Consolidated  Tramway  Company. 
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ELECTRIC    POWER     TRANSMISSIONS— ACTUAL 
AND  PROSPECTIVE. 

The  month  just  closed  will  prove  a  memorial  one  in 
electrical  circles  of  the  Pacific  Coast,  if  not  by  the  world, 
not  only  because  of  the  successful  starting  of  the  Folsom- 
Sacramento  plant,  but  because  of  the  awarding  of  con- 
tracts for  the  erection  of  other  yet  more  interesting 
power  transmissions. 

At  4  o'clock  in  the  morning  of  July  13th,  the  people 
of  Sacramento  were  roused  by 
the  boomiDg  of  100  guns,  the 
signal  which  had  been  arranged 
to  announce  the  successful  trans- 
mission of  power  from  the  Fol- 
som  dam  across  the  American 
river  to  Sacramento  river,  a  dis- 
tance of  22£  miles.  This 
installation  is  in  some  respects 
the  most  noteworthy  ever  un- 
dertaken. It  operates  at  an 
initial  potential  of  11,000  volts, 
its  four  generators  have  a  capac- 
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Electric  Company  has  secured  the  contract  for  transmitt- 
ing 2,500  horse-power  a  distance  of  14  miles  from  the 
big  Cottonwood  dam  to  Salt  Lake  City,  and,  most  im- 
portant of  all,  that  the  same  Company  has  accepted  a 
contract  under  which  it  agrees  to  deliver  1000  horse- 
power in  Fresno,  Cal.,  from  a  fork  of  the  San  Joaquin, 
thirty-five  miles  distant.  This  plant  will  probably  be 
in  operation  early  in  January.  In  Southern  California 
many  ambitious  projects  are  under  way  and  will  be  in- 
stalled if  substantial  backing  is  to  effect  it.     Principal 


Fig.  3 — Car  Barns  of  the  Denver  Tramway  Co 

ity  of  750  kilowatts  or  about  1000  horse-power  each,  and 
are,  therefore,  the  largest  three-phase  dynamos  ever  con- 
structed. The  entire  equipment  is,  or  when  completed 
will  be  in  duplicate,  and  at  present  a  double  pole  line 
has  been  erected  over  the  entire  distance,  but  only  one 
generator  is  in  use.  The  present  condition  of  the  plant 
is  largely  temporary  regardless  of  statements  published 
to  the  contrary  and  a  description  of  it  at  this  time 
would  be  premature.  But  a  single  generator  is  running, 
owing  to  the  breaking  of  a  temporary  dam  and  the  wet- 
ing  of  a  second  dynamo  that  had  been  sent  out.  At 
Sacramento,  a  500  horse-power,  three-phase  motor  is 
driving  two  Edison  bi-polor  and  one  General  Electric 
street  railway  generator  and  also  a  10  horse-power 
motor  for  operating  a  toboggan  slide  that  the  Central 
Electric  Railway  has  erected  in  East  Park.  In  fact,  the 
necessity  for  obtaining  power  for  operating  the  Central 
street  railway  system,  which  is  owned  by  the  Sacramen- 
to Electric  Power  and  Light  Company,  compelled  the 
starting  up  of  the  Folsom  transmission  before  it  was 
ready.  This  statement  of  the  actual  condition  of 
affairs,  however,  does  not  detract  in  any  way  from  the 
value  of  the  enterprise  or  its  influence  upon  the  develop- 
ment of  similar  enterprises,  but,  to  the  contrary,  enough 
has  been  accomplished  to  satisfy  the  most  exacting  as  to 
the  feasibility  of  the  scheme  and  the  thorough  practicab- 
ility of  the  methods  and  apparatus  used. 

Following  close  upon  the  starting  of  the  Folsom 
transmission  comes  the  announcement  recorded  in  the 
news   department  of    this  paper,    that    the     General 


among  these  are  the  Power  Develop- 
ment Company,  of  Bakersfield,  which 
has  issued  specifications  and  is  now 
receiving  propositions,  as  described  else- 
where. 

Over  topping  all,  however,  is  the 
announcement  just  made  of  a  gigantic 
electric  power  transmission  scheme  in 
which  the  organizers  have  very  dextrous- 
ly  arranged  so  that  they  will  have  as 
generating  power  the  water  from  the 
immense  debris  dam  soon  to  be  built  at 
Deguirie,  six  miles  above  Marysville  on 
the  Yuba  river.  Acting  upon  the  rec- 
ommendation of  the  California  Debris 
Commission  the  last  legislature  appropriated  $250,000 
for  the  erection  of  a  miuing  debris  dam  at  Deguirie, 
which  amount  it  is  believed  wjll  undoubtedly  be  in- 
creased by  an  appropriation  of  $  350,000  from  Congress. 
The  Deguirie  dam  will  develop  70,000   horse-power,  the 


Fig.  4 — The  Denver  Tramway  Co. 

right  to  use  which  has  been  secured  by  Assemblyman 
R.  I.  Thomas,  of  Nevada  county,  who  states  that  he  has 
sufficient  California  capital  behind  him  to  complete  the 
plans. 
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THE     LESSONS    OF    A     FIKE. 


It  appears  from  the  report  rendered  by  George 
P.  Low,  appraiser  for  ths  various  insurance  companies 
represented  in  the  fire  which  destroyed  the  power  house 
and  car  barn  of  the  Seattle  (Wash.)  Consolidated  Street 
Railway  Company  early  on  the  morning  of  June  20th 
last,  as  described  in  the  last  issue  of  this  publication, 
that  in  addition  to  a  large  amount  of  supplies,  the 
burned  station  contained  the  following  dynamos,  with 
their  usual  wiring  and  switchboard  appurtenances  : 

7,  Type  D82,  80  horse  power,  Thomson-Houston, 
500-volt  railway  generators. 

2,  60-kilowatt  Edison,  500-volt   railway  generators. 

1,  60-kilowatt  National,  500-volt  railway  generator. 

2,  1000,  16-candle  power,  National  alternating  in- 
candescent lighting  dynamos,  with  exciters. 

2,  50-light  Western  Electric  arc  lighting  dynamos. 

25,  Electric  street  railway  passenger  cars  and  equip- 
ments, and 

1,  Electric  wood  hauling  car. 

The  list  given  represents  practically  every  type  of 
dynamo-electric  machinery  used,  as  it  includes  500-volt 
direct  current  generators,  2200-volt  alternating  current 
generators,  and  2500-volt  arc  lighting  dynamos.  The 
equipments  of  the  electric  cars,  though  serviceable, 
were  mostly  of  an  inefficient  type,  no  longer  manufactured 
or  for  sale,  and  which,  therefore,  would  not  find  a  ready 
market  if  rebuilt.  The  seven  D62  railway  generators 
and  the  electric  cars  and  supplies  named,  which  were  the 
property  of  the  Seattle  Consolidated  Street  Railway 
Company,  alone  are  considered  in  the  report. 

The  dynamo  and  engine  room  was  located  on  the 
ground  or  basement  floor,  and  as  the  fire  originated  or 
burned  most  fiercely  in  the  car  barn,  constituting  the 
upper  story,  the  injury  to  the  power  plant  was  princi- 
pally due  to  water,  the  falling  of  car  equipments,  etc., 
and  of  burning  timbers  and  cars.  From  information 
and  evidences  at  hand,  it  is  clear  that  the  efforts  of  the 
Fire  Department  were  exerted  in  the  direction  of  keep- 
ing the  fire  from  reaching  the  power  plant  as  far  as  pos- 
sible, in  order  to  accomplish  which,  several  powerful 
streams  were  kept  playing  upon  the  dynamos,  and  in  the 
dynamo  and  engine  room  during  the  fire.  As  a  result, 
and  although  the  building  was  entirely  destroyed,  the 
dynamos  were  thoroughly  soaked  and  buried  in  burned 
debris.  At  the  outset  the  prospect  of  saving  the  genera- 
tors seemed  remote,  but  it  transpired  that  the  method 
adopti  d  by  the  Fire  Department  in  playing  continuous 
streams  of  water  upon  the  dynamos  and  in  the  dynamo 
room,  was  to  be  highly  commended. 

The  task  of  drying  out  and  testing  the  generators, 
continues  the  report,  proved  long  and  laborious,  not 
only  because  of  the  almost  infinite  care  aud  watchfulness 
that  must  be  exercised  to  detect  any  adverse  symptom 
that  might  develop  during  the  process,  but  because  of  the 
necessity  of  using  the  crude  and  more  or  less  unsatisfac- 
tory means  at  hand  for  prosecuting  the  work.  On  June 
28th,  three  D62  generators  had  been  dried  out  and 
tested,  and  set  up  and  put  in  operation  under  the  direc- 
tion and  supervision  of  the  Insurance  Appraiser.  The 
third  day  following,  a  fourth  generator  was  placed  in 
serviceable  condition  and  put  in  operation,  and  on  July 
3rd,  the  Consolidated  Company,  through  its  proper  rep- 
resentatives, released  the  insurance  companies  from 
further  liability  on  these  dynamos.  The  fifth  dynamo 
was  placed  in  service  July  4th,  but  the  armatures  for  the 
remaining  two  dynamos  proved   refractory,  and  despite 


the  most  careful  treatment  they  burned  out ;  the  first 
while  under  potential  test,  and  the  second  on  July  9th, 
after  having  been  in  actual  service  but  five  hours  the 
previous  day. 

The  Appraisers'  report  shows  the  sound  values  of 
these  seven  D62  generators  to  be  $10,600.  The  cost  of 
placing  the  same  in  service  again  in  first-class  condition, 
and  including  an  item  of  $400  for  labor  (which  local 
conditions  rendered  excessive)  was  $1,306.15,  or  12.4  per 
cent,  of  the  sound  value.  Under  ordinary  conditions 
regarding  labor,  this  ratio  would  have  been  reduced  to 
almost  8  per  cent. 

The  switchboard  was  totally  consumed,  except  the 
circuit-breakers,  which  were  rewound  and  remounted  at 
a  cost  of  $7.50  each,  and  are  now  in  regular  use.  The 
sound  value  of  same  was  $240,  and  the  damage  $30. 
The  car  equipments,  electrical  and  other  similar  materi- 
als and  supplies  were  destroyed  beyond  reclaim,  except 
as  junk. 

Circumstances  indicate  that  the  fire  originated 
either  through  spontaneous  combustion  or  incendiarism, 
but  certain  it  is  that  the  fire  was  not  due  to  electricity, 
as,  when  first  discovered,  it  was  in  a  portion  of  the  car 
barn  that  was  not  lighted  by  or  wired  for  electric  light- 
ing. It  was  the  invariable  practice  to  remove  the  trol- 
ley wheel  from  the  trolley  wire  when  the  cars  were  in 
the  barn,  hence,  there  is  no  probability  that  the  fire  was 
caused  by  defective  electrical  equipment  in  a  car.  The 
floors  were  of  rough  2-inch  planking,  with  cracks  be- 
tween planks,  the  ceiling  below  was  finished  with  £-inch 
tongued  and  grooved  stuff;  the  floor  had  been  soaking 
oil  for  three  or  four  years,  and  although  orders  had  been 
given  regarding  the  disposal,  etc.,  of  oily  waste,  it  is 
possible  that  such  orders  were  disregarded  and  that 
spontaneous  combustion  resulted  therefrom.  On  the 
other  hand,  the  fire  when  first  seen,  was  in  the  immedi- 
ate vicinity  of  a  doorway  leading  out  of  doors,  and 
which  was  never  closed,  as  it  had  no  door.  Regardless 
of  orders  to  the  contrary,  the  car  barn  was  unoccupied 
at  the  time  of  the  fire,  as  the  night  barn  foreman  and 
his  helper  had,  in  violation  of  instructions,  taken  out  a 
special  car  to  take  another  employee  home.  The  engi- 
neer and  dynamo  tender  were  at  their  work  in  the  en- 
gine room ;  it  was  about  1  o'clock  in  the  morning,  the 
car  barn  was  vacant,  all  its  doors  were  wide  open,  and 
an  incendiary  would  have  found  a  most  favorable  oppor- 
tunity. No  direct  evidence  of  a£y  nature  is  available, 
hence,  it  is  impossible  to  reach  a  conclusive  opinion  re- 
garding the  origin  of  the  fire. 

The  report  offers  the  following  comments  as  the 
principal  lessons  of  the  fire : 

1.  Railway  generators  are  not  susceptible  to  great 
injury  from  water  alone,  if  not  in  operation  when  wet- 
ted,-^the  average  damage  from  such  cause  being,  ap- 
proximately, 12.5  per  cent,  of  their  value. 

2.  The  injury  to  railway  generators,  by  fire  and 
water  together,  will  not  ordinarily  exceed  approxi- 
mately, 50  per  cent,  of  their  value,  if  the  frames  and 
shafting  remain  sound. 

3.  The  losses  on  switchboards  and  electrical  sup- 
plies of  all  descriptions,  if  burned,  will  be  practically 
total. 

4.  The  losses  on  switchboards  and  electrical  sup- 
plies by  water,  will  rarely  exceed  25  per  cent,  of  the 
sound  value  of  any  article. 

5.  The  water  damage  to  car  motors  and  equip- 
ments, will  generally  average  less  than  20  per  cent,  of 
their  values. 

6.  The  damage  to  car  motors,  etc.,  by  fire,  cannot 
well  be  pre-estimated,  because  of  the  many  forms  of 
motor  equipments,  and  the  fact  that  owing  to  recent 
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great  advances  iu  the  art  of  car  motor  building,  the  type 
of  motors  now  most  in  use  are  neither  manufactured  or 
demanded.  Forty  per  ceut.  of  the  value  would,  how- 
ever, ordiuarily  be  sufficient  to  rebuild  the  motor,  pro- 
vided the  frame  be  sound. 

7.  A  careful,  competent  and  conscientious  apraise- 
ment  is  necessary  on  the  damage  to  all  electrical  ma- 
chinery injured  by  fire  or  water. 

8.  Since  fires  in  electric  power  plants  spread  with 
such  astoundiug  rapidity,  sometimes,  as  in  the  present 
instance,  enveloping  the  entire  structure  in  a  very  few 
seconds,  there  appears  to  be  emphatic  need  for  the  in- 
troduction of  reliable  thermostatic  alarms  and  auto- 
matic sprinklers  in  such  risks,  in  order,  (1),  that  the 
engineer  may  receive  instant  notification  of  fire,  and 
shut  the  plant  down,  and  (2),  that  the  damage  may,  so 
far  as  is  possible,  be  by  water  rather  than  by  tire. 

In  conclusion,  the  report  compliments  Messrs.  B.  D. 
Smalley  and  B.  B.  Broomell,  for  their  cordial  support  iu 
facilitating  the  work  of  the  appraisers,  and  to  Mr.  \V. 
J.  Grambs,  appraiser  for  the  assured,  for  the"  honorable 
and  fair-minded  manner  in  which  he  conducted  the  ap- 
praisement on  the  part  of  the  Seattle  Consolidated  Rail- 
way Company." 

METALLIC)   SODIUM    PRECIPITATED  BY  ELEC- 
TRIC LEAKAGE. 


The  eighth  fire  report  of  the  Electrical  Bureau  of 
the  National  Board  of  Fire  Underwriters,  cites  an  in- 
teresting case,  illustrating  a  new  source  of  danger  from 
electric  wires,  which  was  recently  brought  to  the  notice 
of  the  Boston  Board  of  Fire  Underwriters  by  the  acci- 
dental sounding  of  an  automatic  fire  alarm  in  that  city. 
The  following  account  is  given  by  F.  E.  Cabot,  Superin- 
tendent : 

"  For  some  time  past  a  slight  smoke  has  been 
noticed  issuing  from  the  casing  about  the  electric  light 
wires  in  the  basement,  where  they  enter  from  the  street. 
When  the  insurance  inspectors  arrived  and  the  casing 
was  removed,  it  was  found  that  a  peculiar  substance  had 
accumulated  about  the  wires  which,  when  moistened 
and  struck  with  any  hard  substance,  would  give  off 
flashes  of  fire.  All  around  this  point  the  woodwork 
was  covered  with  a  thick  liquid  which  had  dried  in 
places  to  a  white  substance  resembling  discolored  salt, 
and  which  was  slippery  to  the  touch  and  strongly  cor- 
rosive.    The  wood  itself  was  soft  and  badly  discolored. 

"  The  deposit  discovered  about  the  wires  proved, 
upon  analysis,  to  be  mainly  metallic  sodium.  Metallic 
sodium  is  a  substance  very  difficult  to  obtain  except  by 
the  aid  of  the  electric  current.  It  is  exceedingly  com- 
bustible and  unites  so  readily  with  water  that  its  pres- 
ence in  a  damp  cellar  would  be  impossible  under  ordi- 
nary conditions.  When  it  unites  with  water  hydrogen 
gas  is  given  off  and  at  the  same  time  a  considerable 
amount  of  heat  is  generated.  Under  certain  conditions 
this  heat  would  be  sufficient  to  ignite  the  hydrogen  gas. 
Hydrogen  gas  and  air  will  form  an  explosive  mixture. 
Hence,  the  greatest  danger  lies  iu  the  liability  of  an  ex- 
plosion if  the  gas  should  become  ignited. 

"  The  explanation  of  the  appearance  in  a  damp  cel- 
lar of  a  substance  so  combustible  and  unstable  in  the 
presence  of  moisture  as  metallic  sodium,  is  given  as  fol- 
lows :  The  metallic  sodium  was  undoubtedly  the  prod- 
uct of  an  electrolytic  decomposition  of  impure  sodium 
hydrate.  This  sodium  hydrate  came  from  the  cement 
mortar  used  in  laying  the  brick  wall  of  the  basement, 
upon  which  the  wires  were  supported.  Some  of  the  hy- 
drate may  have  possibly  worked  its  way  through  the 
wall   from    the   cement   used   in  the  foundation  of  the 


paved  street  (Washington  street),  immediately  adjacent. 

"  The  electric  current  which  caused  the  electrolytic 
action  was  due  to  a  leak  inside  the  casing,  from  one  of 
the  mains  to  another.  The  leak  was  produced  by  the 
action  of  the  sodium  hydrate  on  the  insulating  covering 
of  the  wires.  This  covering  was  what  is  known  as 
"  Weather-proof  Insulation,"  which  consists  of  a  cotton 
braiding  covered  with  tar.  Such  a  material  is  readily 
attacked  by  sodium  hydrate  and  its  insulating  proper- 
ties destroyed.  Moreover,  the  sodium  hydrate  itself 
furnishes  a  good  path  for  the  current  when  it  has  once 
penetrated  through  the  insulation. 

"  This  case  is  especially  interesting  in  connection 
with  several  of  the  explosions  which  have  occurred  in 
underground  conduits,  usually  attributed  to  a  leak  in 
the  gas  mains.  In  the  London  papers  recently  it  has 
boen  suggested  that  metallic  sodium  may  possibly  have 
had  something  to  do  with  these  explosions.  This,  how- 
ever, appears  to  be  the  first  instance  in  which  the  ap- 
pearance of  metallic  sodium  has  been  proved  and  a  com- 
plete explanation  of  an  actual  case  given." 


PERSONALS. 


Dr.  F.  A.  C.  Perrine,  of  the  Leland  Stanford  Junior 
University,  and  Mrs.  Perrine,  are  spending  the  summer 
vacation  on  the  Atlantic  Coast. 

Among  the  prominent  guests  of  the  recent  meeting 
of  the  Pacific  Coast  Gas  Association  were  Mr.  Walton 
Clark,  of  Philadelphia,  President  of  the  American  Gas 
Light  Association  ;  Mr.  O.  N.  Guldlin,  of  Fort  Wayne, 
President  of  the  Western  Gas  Construction  Company  ; 
Mr.  Daniel  R.  Russell,  of  St.  Louis,  of  Barker,  Russell  & 
Co.,  and  Mr.  E.  P.  Callender,  of  New  York,  publisher  of 
the  American  Gas  Light  Journal. 

The  University  of  Wisconsin  has  conferred  the  hon- 
orary degree  of  LL.D.  upon  two  men  of  national  repu- 
tation on  account  of  their  great  services  in  the  interest 
of  engineering  and  the  industries.  The  first  of  these  is 
Edwin  R.  Reynolds,  of  Milwaukee,  Wis.,  designer  and 
builder  of  the  Reynolds  Corliss  engine.  The  degree  was 
conferred  upon  Mr.  Reynolds  in  recognition  of  his  posi- 
tion as  an  expert  of  the  highest  rank  and  of  interna- 
tional authority  as  a  steam  engineer,  and  on  account  of 
his  remarkable  ability  and  success  as  a  designer  and  in- 
ventor. The  second  is  Don  J.  Whittemore,  of  Milwau- 
kee, Wis.,  Chief  Engineer  of  the  Chicago,  Milwaukee _ 
and  St.  Paul  Railway.  The  degree  was  conferred  upon' 
him  in  recognition  of  his  distinguished  services  in  the 
railway  interests  of  the  country. 


VAN  LEER  EASTLAND— IN  MEMORIAM. 


A  scroll  was  presented  and  ordered  spread  upon  the 
minutes  of  the  annual  meeting  of  the  stockholders  of  the 
Oakland  Gas,  Light  and  Heat  Company,  held  on  August 
5th,  as  follows : 

"  In  memoriam — Van  Leer  Eastland  died  September  8,  1894, 
after  twenty-seven  years  of  active  service  in  the  field  of  gas  in- 
dustries and  more  than  forty  years  after  his  first  engaging  in  the 
work  of  the  San  Francisco  Gas,  Light  and  Heat  Company. 

"  His  was  a  character  worthy  of  emulation  by  all  who  sur- 
vive him.  Zealous  in  every  just  cause,  loyal  to  all  his  trusts, 
kindly  in  all  his  ways,  honorable  because  honesty  was  his  creed, 
esteemed  by  those  with  whom  he  came  in  daily  contact  and  re- 
spected because  of  his  manliness,  it  becomes  this  body,  of  which 
he  was  an  earnest  member,  to  pause  in  its  progress  and  say  of 
him  as  was  said  of  that  noble  Roman,  '  His  life  was  gentle  and 
the  elements  so  mixed  in  him  that  Nature  might  stand  up  and 
say  to  all  the  world,  '  This  was  a  man.'  " 
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A  DEPARTURE  IN  FUSING  TRANSFORMERS. 


The  Type  D  transformer  of  the  "Wagner  Electric  Man- 
ufacturing Company  marks  a  new  departure  in  the 
mechanical  design  of  transformers.  The  difficulties  at- 
tending the  use  of  primary  fuse  cutouts  in  the  trans- 
former box  have  led  some  manufacturers  to  entirely 
abandon  their  use  in  this  way,  as  it  seemed  impossible  to 
design  a  fuse  block  which  would  not  arc  at  times  when 
the '  fuse  blew  on  a  bad  short  circuit.  This  arc  would 
in  turn  cause  a  short  circuit  between  the  two  blocks,  and 
usually  burned  out  the  whole  cutout  as  well  as  the 
transformer.  Appreciating  the  fact  that  the  transformer 
box  is  the  best  and  most  convenient  place  for  the  primary 
fuse,  the  Wagner  Company  at  last  provided  a  cutout 
which  is  claimed  to  mjet  all  possible  requirements,  with 
none  of  the  objections  or  weak  points  of  fuse  blocks  here- 
tofore used. 

The  first  requirement  is  a  fuse  block  which  can  never 
arc  and  the  second  is  to  have  the  fuses  so  placed  that 
they  will  be  separated  entirely  from  each  other  and  from 
the  transformer  box,  although  supported  by  the  latter. 
The  new  "Wagner  fuse  pings  are  each  carried  in  a  sepa- 
rate cast  iron  shell,  attached  simply  by  means  of  screws 
to  either  side  of  the  transformer  box.  The  third  re- 
quirement is  that  fuses  should  be  readily  replaced  wich- 
out  tools  of  any  kind.  Not  only  are  no  tools  of  any 
kind  required  to  remove  the  Wagner  fuse  plugs  and  re- 


A  Novel  Transformer  Fuse. 

place  fuses  thereon,  but  there  is  no  cover  or  lid  of  any 
sort  to  remove  or  raise  in  order  to  reach  them.  The  end 
of  the  plug  extends  below  the  protecting  shell,  and  three 
or  four  turns  of  this  knobbed  end  releases  the  plug, 
which  may  then  be  withdrawn. 

The  plug  and  its  insulating  shell  are  not  made,  as 
usual,  of  porcelain,  which  is  very  brittle  and  easily 
broken,  but  are  turned  out  of  lava,  as  refractory  a  sub- 
stance as  any  known,  and  which  has  about  five  times  the 
strength  of  porcelain.  With  the  smallest  size  fuse  plugs, 
the  Wagner  Company  claims  to  have  repeatedly  broken 
a  current  of  fifty  amperes  at  five  thousand  volts,  without 
producing  an  arc,  or  which  left  any  traces  on  the  plug. 
They,  therefore  guarantee  these  fuse  plugs  not  to  arc 
with  five  thousand  volts. 

After  securing  this  perfect  fuse  cutout,  the  Company 


took  up  the  matter  of  transformer  installation,  with  a 
view  to  reducing  its  cost  by  rendering  the  transformer 
more  convenient  to  hang  and  connect.  By  providing 
cross  arm  and  wall  hooks  to  be  bo  ted  to  the  transformer 
lugs,  the  most  convenient  hanging  of  the  box  itself  was 
obtained  and  eventually  it  was  determined  to  attach  the 
wall  brackets  ordinarily  used  to  the  transformer  box, 
thereby  obviating  the  cost  of  brackets  and  the  labor  of 
drilling  walls,  etc.  The  result  was  a  combination  of 
transformer,  box,  primary  fuses  and  service  wire  brackets, 
in  one  compact  piece  of  apparatus,  as  shown  in  the  ac- 
companying cuts. 

The  Sterling  Supply  Company,  54  Second  street,  San 
Francisco,  represents  the  Wagner  Electric  Manufacturing 
Company  on  the  Pacific  Coast. 

THE  LUNDELL  EXHAUST  FAN. 


The  design  of  the  Lundell  motor  lends  itself  most 
readily  in  application  to  exhaust  fan  work.  The  motor, 
being  iron  clad,  is  almost  wholly  enclosed  and  easily 
permits  of  connection  by  radial  arms,  spider,  or  bolts  to 
any  of  the  many  forms  of  exhaust  fans  now  to  be  found 
in  the  market. 

It  has  been  the  practice  of  manufacturers  of  exhaust 
fans  to  supply  a  bearing  in  front  as  well  as  in  the  back 
of  the  fan,  but  in  the  present  application  a  shaft  is 
carried  which  may  be  horizontal  or  vertical,  in  two 
bearings  in  the  motor  frame  itself,  not  supporting  the 
shaft  in  any  sense  from  the  fan  ring.  This  course  in- 
sures perfect  alignment  and  noiseless  running. 

All  Lundell  exhaust  fan  outfits  are  made  with  hori- 
zontal shafts,  unless  otherwise  ordered,  and  are  inva- 
riably made  so  that  the  direction  of  the  flow  of  air  is 
from  the  motor  toward  the  fan.  If  it  is  desired  to 
operate  the  fan  with  a  vertical  shaft  or  to  drive  the  air 
through  the  fan  and  over  the  motor,  it  should  be  specif- 
ically so  stated  in  the  order.  With  the  standard  hori- 
zontal shaft  fans,  an  adjustable  thrust  bearing,  as  shown 
in  cut,  is  provided.  When  the  flow  of  air  is  desired  con- 
trary to  the  standard  direction,  a  button  and  thrust 
bearing  is  placed  at  the  rear  of  the  motor.  In  the  hori- 
zontal shaft  fans,  lubrication  is  effected  in  an  oil  recep- 
tacle enclosing  a  step  at  the  bottom  of  the  shaft,  and  a 
graphite  or  other  self-lubricating  bearing  (never  a  grease- 
cup  or  oil  bearing)  at  the  upper  end  of  the  shaft. 

The  Lundell  dynamos  and  motors  are  handled  by 
Thos.  Day  &  Co.,  San  Francisco,  the  Pacific  Coast  agents 
for  the  Interior  Conduit  and  Insulation  Company. 


TOO  GOOD  TO  SUPPRESS. 


The  A.  A.  Griffin  Iron  Company,  through  its  West- 
ern agents,  Charles  C.  Moore  &  Co.,  is  distributing  a 
neat  brouchure,  pointing  out  the  advantages  to  be  de- 
rived from  the  use  of  Bundy  return  steam  traps  con- 
nected on  boilers,  by  means  of  which,  the  necessity  for 
running  feed  pumps  is  avoided.  In  the  Bundy  trap, 
the  waters  of  condensation,  by  their  own  weight,  fur- 
nish the  valve  operating  power,  for  when  the  water  in 
the  pear-shaped  bowl  over-balances  the  weight  of  the 
ball,  the  bowl  settles  down  into  the  frame,  thereby  open- 
ing the  valve  in  the  live  steam  connection  from  top  of 
boiler  or  dome  to  trap,  which  equalizes  the  pressure  on 
both  trap  and  boiler,  when  the  water,  of  its  own  weight, 
discharges  into  the  boiler. 

The  conviction  comes  from  reading  the  booklet,  that 
the  Bundy  steam  trap  is  too  good  a  thing  to  suppress. " 


The  Ferre  Elastic  Paint  Company  promises  to  make 
an  interesting  display  of  its  new  insulating  paints  and 
compounds  during  the  Mechanic's  Fair,  soon  to  be  held 
at  San  Francisco. 


August,  1895.] 
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POPULAR     REFLECTIONS     OF    THE     CONDITION     AND 

PROSPECTS     OF    ELECTRICAL    ENGINEERING" 

ON    THE    PACIFIC     COAST. 


Plumas  [County]  has  hundreds  of  ledges  and  plenty  of  ore 
easily  extracted,  at  points  where  steam  or  water  power  for  min- 
ing or  milling  purposes  would  be  very  expensive,  possibly  ren- 
dering the  working  of  such  ledges  impracticable,  but  which  are 
at  such  distance  from  streams  capable  of  furnishing  ample  water 
power  for  large  electric  plants,  that,  by  means  of  wires  varying 
in  length  from  one-half  mile  to  five  miles,  electric  power  could 
be  transmitted  up  out  of  canyons,  over  mountains  and  to  any 
point  desired.  By  means  of  such  power,  at  once  cheap  and  con- 
venient, many  of  our  low  grade  propositions,  from  $2  to  $5  per 
ton,  could  be  operated  at  a  handsome  profit.  In  fact,  to  work 
such  mines  successfully,  cheap  and  reliable  power  is  the  great 
desideratum. 

Just  below  Spanish  Creek  bridge,  about  five  miles  north  of 
Quincy,  is  a  most  favorable  point  for  the  erection  of  an  electric 


The  Ltjndell  Exhaust  Fan. 

plant.  Practically  an  unlimited  amount  of  free  water  could  be 
obtained,  and,  with  a  small  expenditure,  a  pressure  of  from  70 
to  100  feet  easily  secured.  Within  three  miles  of  that  point,  are 
numerous  quartz  ledges  carrying  free  gold.  Some  prospect  as 
high  as  $8  to  $10  per  ton,  but  most  of  them  from  $2  to  $5  per  ton. 
If  cheap  and  convenient  power  were  supplied,  all  these  proper- 
ties would  be  developed  and  worked  at  a  profit.  Among  the 
mines  within  range  of  such  an  electric  plant  may  be  mentioned 
the  Bell,  the  Butterfly,  the  Kellogg,  the  Wormlev,  the  Lee  & 
Blakesley,  the  Orr,  the  Golden  Gate,  etc.  Electric  power  from 
this  plant  would  be  of  especial  value  in  working  the  Elizabeth- 
town  channel  claims  from  which,  at  points  where  operated,  such 
quantities  of  large  gold  nuggets  have  been  taken.  This  plant 
could  also  be  utilized  in  furnishing  electric  lights  to  the  town  of 
Quincy — an  item  of  no  small  interest. 

The  figures  we  have  quoted  and  the  facts  mentioned  as  to 
location  of  plant  and  the  mines  within  range  of  it,  all  point  out 
a  grand  opportunity  for  capital  seeking  profitable  investment. 
The  venture,  from  the  start,  would  be  a  paying  one. — Quincv 
(Cal.)  Bulletin,  June  20th. 


The  whole  State  has  cause  to  rejoice  over  the  completion 
and  transfer  to  it  of  the  immense  electrical  plant  at  Folsom. 
The  history  of  this  great  undertaking  has  been  repeatedly  pub- 
lished and  is  familiar  to  all.  The  State  is  now  in  possession  of 
one  of  the  greatest  plants  in  the  world  for  the  generation  of  elec- 
tricity, but  of  far  greater  value  than  that  bare  consideration  is 
the  fact  that  to  the  extent  of  its  applicability  it  is  a  complete  so- 
lution of  the  fuel  problem,  which  alwavs  has  been  a  drawback 
to  the  State. 

The  principle  represented  in  the  Folsom  plant  is  the  utiliza- 
tion of  the  power  held  by  the  perennial  streams  that  flow  down 
into  the  great  valleys  of  the  State  from  the  Sierra  Nevada.    Thus 


the  waters  of  the  American  River,  which  is  only  one  of  a  vast 
number  of  these  streams,  are  held  by  a  dam  and  made  to  run 
electrical  generators.  At  present  the  application  of  this  enor- 
mous power  is  confined  to  Folsom,  the  Folsom  prison  and  the 
city  of  Sacramento,  but  this  is  only  a  beginning,  both  of  the  use 
of  electricity  generated  by  this  plant  and  of  the  utilization  of  the 
power  held  by  the  Sierra  streams. 

The  advent  of  this  power  is  particularly  welcome  just  now 
when  the  natural  disadvantages  under  which  we  labor  on  the 
score  of  expensive  coal  is  aggravated  by  the  formation  of  a  com- 
bination for  advancing  its  price.  The  Folsom  plant  is  to  be  op- 
erated at  a  cost  which  represents  but  a  fraction  of  the  expense  of 
coal  required  to  generate  an  equal  power.  This  matter  has  not 
yet  been  determined,  but  it  soon  will  be,  and  we  are  confident 
that  the  revelation  which  it  will  make  will  be  one  of  the  strong- 
est of  conceivable  incentives  for  pushing  forward  on  new  lines  of 
enterprise  and  development  that  will  produce  a  complete  revolu- 
tion in  some  of  the  most  important  concerns  of  our  people.- — 
San  Francisco  Call,  July  13th. 


The  new  era  opening  for  Sacramento  by  the  installation  and 
successful  working  of  the  plant  for  the  electric  transmission  of 
power  from  Folsom  is  one  upon  which  the  whole  State  can  con- 
gratulate itself.  If  Sacramento  can  make  use  of  the  great  power 
from  a  mountain  river  other  cities  can  do  the  same  thing.  Every 
stream  in  California  can  be  harnessed  and  a  brilliant  row  of  man- 
ufacturing cities  will  spring  up  along  the  whole  length  of  the 
foothills  of  she  Sierras. 

Meanwhile  Sacramento,  as  the  pioneer  in  this  part  of  the 
State,  deserves  the  praise  of  all  who  are  interested  in  the  develop- 
ment of  California.  She  has  something  now  that  is  better  than 
the  Capitol,  and  something  that  no  constitutional  amendment 
can  take  away.  The  fuel  question  is  solved,  and  with  cheap 
power  Sacramento  ought  to  become  a  center  of  manufactures.  It 
should  be  an  Meal  manufacturing  place,  too,  with  none  of  the 
smoke,  grime  and  cinders  of  the  coal-burning  purgatories,  but 
with  fresh,  clean,  airy  factories,  in  which  the  whirring  electric 
motors  will  be  attended  by  cheerful  operatives,  and  where  indus- 
try will  not  spoil  the  clear  atmosphere  for  residence .  We  wel- 
come the  new  Sacramento  and  wish  it  every  success. — San  Fran- 
cisco Examiner,  July  14th. 


To  communities  that  witnessed  the  successful  introduction  of 
the  trolley  system  in  the  West  years  ago,  and  who  have  had  long 
lines  of  city  and  suburban  electric  roads  in  practical  operation  so 
far  back  that  a  younger  generation  has  come  upon  earth  and  the 
trolley  system  is  regarded  in  the  light  of  a  back  number,  it  is 
amusing  to  read  in  the  columns  of  the  Philadelphia  papers  arti- 
cles descriptive  of  the  "  new  system  "  and  the  wonderful  revolu- 
tion it  is  creating  in  supplanting  the  "horse  cars,"  and  bringing 
the  suburban  districts  into  town.  Over  a  hundred  years  ago 
Franklin  gave  the  Philadelphians  the  key  to  lightning,"  but  they 
were  slow  to  catch  on,  and  the  word  became  obsolete  in  that  an- 
cient place.  Seattle  could  give  those  people  some  pointers  on 
trolleys.  A  Western  city  that  can  burn  up  a  trolley  system  at  1 
a.  m.  and  have  it  in  active  operation  at  8  a.  m.,  can  teach  Phila- 
delphia some  things  in  the  way  of  modern  progress  that  would 
convulse  Benjamin  in  his  grave,  and  make  even  the  "  horse  cars" 
laugh.— Seattle  (Wash.)  Past-Intelligence,  June  25th. 


The  figures  given  in  yesterday's  Argus,  showing  the  amazing 
waste  of  money  that  has  resulted  from  municipal  ownership  of 
the  electric  light  plant,  ought  to  interest  every  lax-payer.  One 
of  the  reasons  that  taxes  are  high  is  because  the  city  runs  an 
electric  plant.  In  eight  years  one  hundred  thousand  dollars  have 
been  absolutely  thrown  away — absolutely,  without  question,  for 
the  lights  could  have  been  purchased  of  private  parties  for  the  ex- 
cess beyond  that  amount.  That  excess  would  have  been  upwards 
of  $8000  a  year,  and  any  private  company  would  scramble  for  a 
contract  to"  light  Alameda  for  $8000  a  year.  Why  cannot  a  com- 
mon sense  view  be  taken  of  the  matter  now?  We  have  certainly 
had  experience  enough. — Alameda  (Cal.)  Argus,  June  26th. 

An  electric  railroad  connecting  the  principal  towns  and  cities 
of  Southern  California  is  a  feasible  project.  Such  a  railroad 
would  monopolize  the  passenger  traffic  because  it  could  trans- 
port passengers  as  quickly  and  more  cheaply  than  the  steam 
roads.  Between  Redlands  and  the  sea  there  is  enough  power 
going  to  waste  to  operate  a  thousand  miles  of  railway.  An  elec- 
tric railway  from  Redlands  to  Los  Angeles  is  a  project  that  is 
already  enlisting  the  attention  of  capital,  and  its  consummation 
is  only  a  matter  of  time.  Such  a  road  would  pay  were  it  in 
operation  now. — Ontario  (Cal  )  Observer,  June  10th. 


It  is  worth  noting  that  nearly  all  the  predictions  that  elec- 
tricians made  ten  years  ag->,  have  either  been  fulfilled,  or  are 
well  on  the  way  to  such  a  result. — Oakland  (Cal.)  Tribune,  June 
29th. 
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On  all  sides  Sacramento  is  now  the  recipient  of  congratula- 
tions as  the  pioneer  city  in  this  new  scheme  of  low  priced  power 
and  the  utilization  of  water  power  to  turn  the  wheels  of  indus- 
try through  the  agency  of  transmitted  electrical  energy.  But 
we  must  keep  in  mind  that  these  congratulations  wdl  be  re- 
peated for  other  cities  and  towns  which  secure  similar  advant- 
ages by  similar  means.  Thus,  within  three  months  electrical 
power  transmitted  thirty-five  miles  will  be  introduced  into 
Fresno,  and  that  place  will  then  boast  of  the  longest  distance  of 
transmission    in    the   world.  Interests  are   becoming 

fixed  JU8t  BOW  that  have  long  been  fluctuating.  Next  year  and 
the  next  are  to  determine  what  are  to  be  the  large  and  prosper- 
ous centers  in  this  State,  and  those  cities  and  towns  that  are  not 
to  the  forefront  within  that  period  will  be  likely  to  remain  far  in 
the  rear  for  many  years. — Sacramento  (Cal.)  Record-Union, 
July  15th. 


The  rapid  development  of  electrical  engineering  bids  fair  to 
greatly  aid  California.  Hitherto  the  water  power  of  the  State 
has  been  little  used  owing  to  the  fact  that  in  most  localities 
where  it  exists  it  is  practically  unavailable  by  the  old  methods, 
which  required  its  utilization  on  the  spot,  or  by  which  its  dis- 
tant employment  was  made  extremely  costly.  In  some  in- 
stances water  was  carried  several  miles  in  pipes  or  ditches,  for 
the  purpose  of  operating  water  wheels,  but  this  manner  of 
utilization  restricted  its  employment  within  comparatively 
narrow  limits,  and  could  only  be  adopted  where  the  power  was 
applied  at  an  altitude  lower  than  that  of  the  source  of  the 
water.  '    Now,  however,  the  electrical  works  at  Folsom, 

on  the  American  River,  are  partially  in  operation,  and  are 
supplying  a  thousand  horse-power.  *  *  '  Like  utilization  of 
water  power  for  long-distance  transmission  of  electricity  will 
eventually  be  made  on  the  Upper  Sacramento,  the  Feather, 
Yuba,  Hear,  Mokelumne,  Russian  and  other  rivers.  It  is  well 
within  the  limits  of  possibility  that  electric  power  shall  some 
day  be  brought  to  this  city  from  the  streams  of  the  Sierra  or  the 
Coast  Range,  and  it  would  seem  that  with  such  an  unlimited 
power  at  command,  and  at  trifling  cost,  the  development  of 
manufacturing  in  the  district  thus  favored  should  go  forward 
rapidly. — San  Francisco  News-Letter,  June  6th. 


JYeiDs  of  the  Jffonth. 

LITIQ/ITION. 

Ballard,  Wash.— The  Mayor  has  received  a  summons  from 
George  F.  Gund  in  a  suit  for  $6200  against  the  city  for  breach  of 
contract  in  the  purchase  of  an  electric  light  system. 

Tacoha,  Wash. — Efforts  are  being  made  to  compromise  the 
$1,000,000  suit  brought  against  the  Tacoma  Light  and  Water 
Company  by  the  city  to  recover  the  money  paid  the  company 
for  the  plant  now  held  by  the  city. 

Seattle,  Wash  —Federal  Judge  Hanford  has  set  aside  a  ver- 
dict which  Howard  Baker  secured  against  the  Western  Union 
Telegraph  Company  for  ifiiOOO  because  of  an  error  made  in  a 
cablegram  in  making  h  s  name  appear  "  Barker,"  on  the  ground 
that  the  damages  awarded  are  excessive.  'J he  matter  will  now 
undoubtedly  be  compromised. 

Los  Anciei.es,  Cal.— Western  Union  Telegraph  Company 
has  tiled  a  complaint  in  equity  against  the  Los  Angeles  Lighting 
Company  for  an  injunction  to  restrain  the  defendant  from  putting 
up  a  line  of  poles  and  erecting  electric  wires  thereon  in  line  with 
the  pole  hues  of  the  plaintiff  on  Second  and  Alameda  streets 
The  telegraph  company  avers  that  induction  would  so  distort 
the  signals  on  the  duplex  and  quadruples  instruments  as  to 
render  their  signals  liable  to  serious  interference. 


QOnnMNIQdTION. 


Oakland,  Cal— The  City  Council  has  advertised  for  bids  for 
a  telegraph  and  telephone  franchise. 

.1  v.  K.soNvn.LE,  Oit.-The  new  telephone  line  between  here 
and  <  rescent  (  lty,  Cal  ,  has  been  completed. 

Portland,  Or.— The  Columbia  Telephone  Company  is 
busily  erecting  poles  for  its  new  system  in  this  city. 

San  Francisco.— The  Pacific  Telephone  and  Telegraph  Com- 
pany is  placing  its  wires  underground  in  the  Mission. 

l'KEsrorr,  A.riZ  -Work  is  being  prosecuted  on  'a  telephone 
line  o  haparrel  via  Lynx  Creek  Camp.  Lines  are  also  to  be 
built  to  Jerome  and  all  important   mining  camps  in  the  country 

Sab  Francisco.— The  Sunsel  Telep] e  and  Telegraph  Com- 
pany has  purchased  100  cells  of  chloride  battery  for  operating 
Kxpress  "  systems  of  telephone  exchanges  in   various  cities  of 


San  Jose,  Cal. — The  Council  has  adopted  a  resolution  that 
it  is  the  intention  to  grant  a  franchise  authorizing  the  construc- 
tion of  a  telephone  and  telegraph  system,  and  inviting  proposals 
for  the  same. 

Spokane,  Wash. — The  Spokane  Terminal  Railway  has  been 
incorporated,  and  under  its  articles  it  has  authority  to  maintain 
telegraph  and  telephone  lines  or  contract  with  telephone  com- 
panies for  the  construction  and  maintenance  of  such  lines. 

Salt  Lake  City,  Utah. — The  Rocky  Mountain  Bell  Tele- 
phone Company  and  the  Salt  Lake  and  Ogden  Gas  and  Electric 
Light  Company  have  consummated  an  agreement  by  which 
both  companies  will  utilize  the  same  poles  whenever  possible. 

San  Jose,  Cal. — The  California  Telephone  and  Construction 
Company,  by  its  Secretary,  Walter  M.  Field,  has  applied  for  a 
telephone  franchise.  The  petition  states  that  the  Columbia  Tele- 
phone and  the  Smith  system  are  to  be  used  and  the  company  has 
400  subscribers . 

Helena,  Mont  —The  Rocky  Mountain  Bell  Telephone  Com- 
pany has  practically  completed  its  long  distance  line  between 
this  city  and  Great  Falls,  a  distance  of  about  100  miles.  New 
lines  have  also  been  erected  between  Helena  and  Butte,  and  be- 
tween Butte  and  Basin. 

Walla  Walla,  Wash. — The  offices  of  the  train  dispatchers 
on  the  Washington  division  of  the  O.  R.  &  N.  Company  have  been 
moved  from  Walla  Walla  to  Starbuck.  At  present,  under  W.  E. 
Borden  as  chief,  the  office  handles  all  trains  between  Pendleton 
and  Umatilla  and  Spokane,  and  branches  from  Walla  Walla,  and 
also  transact  all  the  telegraph  business  pertaining  to  the  Star- 
buck  shops.    - 

Sacramento,  Cal.— The  Capital  Telephone  and  Telegraph 
Company  has  practically  completed  the  poling  and  wiring  of  this 
city  for  its  new  exchange,  which  will  have  a  capacity  of  about 
1,000  subscribers.  Metallic  circuits  of  No.  12  bare  copper  wire 
are  used  throughout,  and  the  Columbia  transmitter  has  been 
adopted.  V.  J.  Mayo  is  electrician  and  E.  Severance  is  manager 
of  the  Company. 

San  Francisco,  Cal.— Walter  Francis  Burns  of  the  Stand- 
ard Telephone  Company  of  New  York,  states  that  his  company 
has  obtained  the  exclusive  franchise  for  the  placing  of  a  system 
of  long  distance  telephones  in  Japan.  The  first  operations  will 
be  in  the  cities  of  Tokio  and  Yokohama,  after  which  lines  will  be 
extended  all  over  the  empire.  Mr.  Burns  sailed  for  Japan  on 
July  23d,  and  was  preceded  by  a  number  of  men  to  be  employed 
in  the  construction  of  the  system. 


ILUmiNdTION. 


Chico,  Cal.— H.  H.  Clark,  of  Santa  Cruz,  has  been  granted 
a  franchise  for  an  electric  light  plant. 

Los  Angeles,  Cal.— E.  E.  Peck  has  been  granted  a  franchise 
for  an  electric  lighting,  power  and  heating  plant. 

Oroville,  Cal.— Max  Marks  has  been  granted  an  electric 
light  and  power  franchise  in  this  city  and  vicinity. 

San  Francisco.— The  Mutual  Electric  Light  Company  is  lay- 
ing redwood  conduits  throughout  the  business  section  of  the  city. 

Waterloo,  Or.— An  incandescent  plant  is  to  be  placed  in  the 
woolen  mills.     Capacity,  300  lights. 

Berkeley,  Cal.— The  local  electric  light  company  has  in- 
stalled a  new  200  h.  p.  Corliss  engine. 

Pasadena,  Cal.— The  Electric  Light  and  Power  Company 
has  moved  its  offices  to  the  Banning  Block. 

i.  ^NmA,-PAI"— A  7°-light  incandescent  plant  is  being  installed 
by  0.  W.  I  ox  in  the  woolen  mill  in  East  Napa. 

i  .■?H(E^I?'^?T"The  Electric  Light  Company  has  ordered  an 
additional  1,000-hght  General  Electric  generator. 

Hamilton,  Mont.— It  is  expected  that  the  new  electric  light 
plant  will  be  completed  during  the  present  month. 

.  Wallace,  Idaho.— General  M.  C  Moore  has  purchased  an  Ed- 
ison 110-hght  dynamo  to  be  used  for  an  isolated  plant. 

Salt  Lake  City,  Utah.— The  Citizens'  Electric  Light  Com- 
pany are  erecting  their  pole  lines  throughout  the  city, 

i     ,N.APA'pAL-—L.-^rothwell  has  been  awarded  a  franchise  for 
electric  lighting  privileges  from  the  Asylum  to  Calistoga. 

Olympia  Wash.— The  new  State  Capitol  building  will  be 
equipped  with  an  electric  lighting  plant  and  an  electric  elevator. 

Salt  Lake,  UrAii.-The  Salt  Lake  Irrigation,  Light  and 
dent  pany  has  been  incorporated  with  W.  P.  Noble,  Presi- 

K»0?RTLI'a\CaJC~$  60;kil°watt  Westinghouse  alternator  has 
been  ordered  by  the  Oroville  Gas,  Electric  Light  and  Power  Com- 
ir...y* 
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South  Bend,  Wash. — Arrangements  have  been  concluded  by 
which  C.  S.  D.  Sale  will  continue  to  operate  the  electric  light 
plant. 

Alyarado,  Cal. — A20-kilowatt  Siemens-Halske  incandescent 
lighting  dynamo  and  plant  has  been  ordered  for  the  Alvarado 
Sugar  Refinery. 

Eugene,  Or. — The  Board  of  Regents  of  the  State  University 
has  concluded  to  light  the  University  buildings  and  dormitory 
with  gasoline  gas. 

Weaverville,  Cal. — The  Weaverville  Electric  Light  Com- 
pany has  ordered  two  new  dynamos,  which  will  double  the  ca- 
pacity of  the  plant. 

Redlands,  Cal. — The  Light  and  Power  Company  is  soon  to 
extend  its  pole  line  from  this  city  to  the  Asylum,  a  distance  of 
about  seven  miles. 

Orange,  Cal. — The  Santa  Ana  Gas  an  1  Electric  Light  Com- 
pany has  asked  for  an  exclusive  franchise  over  all  streets  for  elec- 
tric lighting  purposes. 

Redlands,  Cal. — The  Redlands  Light  and  Power  Company 
has  secured  the  contract  for  the  electric  lighting  in  the  Highlands 
Asylum  at  $375  per  month. 

San  Leandro,  Cal. — The  matter  of  installing  a  municipal 
electric  lighting  plant  has  been  referred  to  Trustees  Eber,  Cary 
and  Downie  for  consideration. 

Spokane,  Wash. — The  Consumers'  Light  and  Power  Com- 
pany, by  Simon  Oppenheimer,  President,  has  received  an  elec- 
tric lighting  and  power  franchise. 

Quincy,  Cal. — Dr.  R.  Heidrich  and  F.  Gausner,  of  San  Jose, 
are  conferring  with  Judge  Goodwin  regarding  the  advisability  of 
putting  in  an  electric  light  and  power  plant. 

Eerndale,  Cal. — An  electric  light  plant  is  desired  here,  and 
Oluff  Andreason  has  made  a  liberal  offer  to  operate  the  same. 
The  plant  complete  would  cost  less  than  $5,000. 

Antioch,  Cal. — The  Ledger  states  that  CM.  Belshaw  is 
seriously  considering  the  proposition  of  putting  in  an  electric 
light  plant  in  connection  with  the  water  works. 

South  San  Francisco. — Miller  &  Lux  have  ordered  a  150- 
light  110-volt  chloride  battery  to  supplement  the  incandescent 
lighting  plant  of  their  cold  storage  warehouses . 

San  Francisco. — The  local  papers  announce  that  the  electric 
light  and  power  plant  proposed  to  be  placed  by  the  San  Francisco 
Gas  Light  Company,  will  be  driven  by  gas  engines. 

Jackson,  Cal. — B.  E.  Letang,  of  the  Jackson  Gas  Works, 
has  fully  decided  to  put  up  an  electric  light  plant  this  Fall  and 
have  it  in  running  order  by  the  beginning  of  winter. 

Alameda,  Cal  — The  city  has  accepted  the  arc  and  incan- 
descent dynamos  purchased  from  the  Westinghouse  Electric  & 
Manufacturing  Company,  and  has  cancelled  the  bonds  given. 

Los  Angeles,  Cal. — W.  L.  Richardson  has  applied  for  an 
electric  light  and  power  franchise,  and  the  Board  of  Supervisors 
has  advertised  for  bids  for  same  to  be  received  until  August 
7th. 

San  Francisco. — E.  C.  Jones,  engineer  for  the  San  Francisco 
Gas  Light  Company,  read  a  paper  illustrated  by  practical  exper- 
iments, on  "  Calcium  Carbide,"  before  the  last  meeting  of  the 
Academy  of  Sciences. 

Phcs nix,  Ariz. — The  Phoenix  Electric  Light  and  Fuel  Com- 
pany has  received  and  is  erecting  a  1,500-light  monocyclic  genera- 
tor and  two  new  boilers,  having  a  capacity  of  250  h.  p.  to  supple- 
ment its  present  plant. 

Salt  Lake  City,  Utah. — All  machinery  for  the  power 
house  and  the  supplies  necessary  for  the  construction  of  the 
new  plant  of  the  Citizens'  Electric  Light  Company,  have  been 
shipped  from  the  East. 

San  Francisco,  Cal. — The  new  Cliff  House,  now  being 
erected  on  the  site  of  the  old  Cliff  House,  is  being  wired  with 
the  conduit  system,  using  the  flexible  tubing  of  the  American 
Circular  Loom  Company. 

San  Francisco. — Fifty-eight  1,000-ampere-hour  chloride  ac- 
cumulator cells  are  to  be  placed  in  the  Safe  Deposit  building. 
Regulation  will  be  effected  by  the  "  booster"  system  of  the  Elec- 
tric Storage  Battery  Company. 

San  Jose,  Cal.— The  San  Jose  Light  and  Power  Company,  at 
the  annual  meeting  of  stockholders  on  June  21st,  elected  C.  W. 
Quilty,  President;  Uriah  Wood,  Vice-President;  W.W.  Gillespie, 
Secretary;  and  C.  T.  Ryland,  Treasurer, 


San  Francisco. — Bids  have  been  received  for  the  electric 
wiring  of  the  Parrott  building  for  4,000  incandescent  and  400  arc 
lamps.  The  lowest  bid  received  was  that  of  E.-li.  Forst  for  $32,- 
9t>4,  and  to  whom  the  contract  was  awarded. 

San  Rafael,  Cal. — The  Electrical  Construction' and  Repair 
Company,  of  San  Francisco,  has  built  the  pole  line  from  this 
city  to  Mill  Valley,  and  will  connect  up  all  Mill  Valley  circuits 
thereto  for  the  San  Rafael  Gas  and  Electric  Light  Company.    ., 

Logan,  Utah  — The  Hercules  Power  Company  has  com- 
pleted its  dam  across  the  Logan  River  in  Logan  Canyon,  and  it 
is  said  will  soon  purchase  turbines  and  electrical  machinery  for 
transmitting  light  and  power  to  this  city  and  surrounding  towns. 

Ventura,  Cal. — The  people  of  Ventura  have  voted  for  the 
issuance  of  $130,000  bonds,  of  which  $106,500  is  for  the  purchase 
of  the  Santa  Ana  Water  Works  and  $23,500  is  for  the  purchase 
of  the  arc  light  system  of  the  Ventura  Land  and  Power  Com- 
pany. 

Seattle,  Wash. — The  Third  Street  and  Suburban  Company 
has  erected  a  power  house  adjoining  that  of  the  Seattle  Steam, 
Heat  and  Power  Company,  on  West  street,  in  which  are 
placed  the  dynamos  for  operating  the  lighting  circuits  of  the 
Company. 

Tacoma,  Wash. — Mayor  Orr  has  vetoed  the  ordinance  pro- 
posing to  reduce  the  price  of  gas  as  sold  by  the  Tacoma  Gas  and 
Electric  Company,  on  the  ground  that  the  present  rates  of  $2  a 
thousand  for  lighting  purposes  and  $1.75  for  heating  purposes  are 
reasonable. 

Santa  Cruz,  Cal. — The  Santa  Cruz  Electric  Light  and  Power 
Company  is  driving  a  1,000-light  alternator  by  means  of  an  Otto 
gas  engine.  The  plant  is  operating  satisfactorily,  and  two  more 
similar  double  cylinder  gas  engines  will  probably  soon  be  placed, 
displacing  the  use  of  steam. 

San  Francisco,  Cal. — The  Park  Commissioners,  in  response 
to  many  imperative  demands,  are  considering  ways  and  means 
for  lighting  the  park  drives.  It  is  probable  that  material  assist- 
ance towards  defraying  the  cost  will  be  received  from  bicycling 
clubs  and  livery  stable  people. 

Spokane,  Wash. — The  County  Commissioners  have  aban- 
doned the  idea  of  erecting  an  isolated  electric  lighting  plant  in 
the  new  Court  House,  the  reason  assigned  being  that  the  cur- 
rent can  be  bought  from  central  stations  more  cheaply  than  it 
can  be  produced  in  an  isolated  plant. 

Prescott,  Ariz. — The  Prescott  Electric  Light  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000.  President 
and  Treasurer,  Frank  L.  Wright ;  General  Manager,  J.  D.  Moore ; 
Secretary,  F.  A.  Cole  ;  who,  with  R.  H.  Burmister  and  William 
E.  Hazeltine,  constitute  the  Board  of  Directors. 

San  Jose,  Cal. — The  Electric  Improvement  Company  has  con- 
cluded to  meet  the  competition  of  the  San  Jose  Light  and  Power 
Company  at  all  points,  and  is  therefore  engaged  in  laying  mains 
preparatory  to  the  erection  of  a  gas  plant.  It  is  probable  that  a 
hard  gas  war  will  follow  the  electric  light  war  that  has  waged  sc 
long  between  these  companies. 

Leadville,  Col. — Some  of  the  stockholders  of  the  Denver 
Consolidated  Electric  Company,  among  whom  are  E.  W.  Rol- 
lins, Jonn  Poole  and  Colonel  Goddell,  have  organized  a  light  and 
power  company  here.  The  plant  will  be  operated  by  water 
power,  or  will  use  some  multi-phase  system.  C.  E.  Doolittle 
has  been  engaged  to  superintend  the  designing  and  construction 
of  the  plant. 

Oakland,  Cal. — The  stockholders  of  the  Oakland  Gas,  Light 
and  Heat  Company,  at  their  annual  meeting  held  on  August 
5th,  unanimously  re-elected  the  old  Board  of  Directors,  consist- 
ing of  Joseph  P.Eastland,  John  W.  Coleman,  D  E.  Martin, 
John  T.  Wright  and  James  Moffitt.  Mr.  Eastland  was  elected 
President,  Mr.  Coleman  Vice-President,  and  John  A.  Britton 
Secretary  and  Treasurer. 

Phcenix,  Ariz. — The  Phoenix  Light  and  Fuel  Company  and 
the  East  End  Electric  Light  Company,  known  as  the  Gardiner 
plant,  have  effected  a  combination  to  go  into  effect  on  August 
18th.  The  Gardiner  plant  will  be  removed  to  the  works  of  the 
other  Company  on  First  avenue  and  an  advance  in  rates  will  un- 
doubtedly result,  as  competition  has  been  such  that  the  Compa- 
nies have  heretofore  been  operating  at  a  loss. 

San  Francisco,  Cal. — The  Edison  Light  and  Power  Company, 
at  its  fourth  annual  meeting,  held  July  15th,  elected  J.  B.  Stet- 
son, W.  F.  Whittier,  W.  E.  Brown,  Gustav  Sutro,  L.  P.  Drexler, 
C.  E.  Green  and  John  J.  Valentine  as  Directors,  after  which  the 
Directors  elected  the  following  officers :  President,  J.  B.  Stetson  : 
Vice-President,  W.  Brown  ;  J.  E.  Green,  Secretary  and  Manager; 
William  Angus,  Assistant  Secretary;  R.J.  Davis,  Assistant  Man- 
ager. 
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Saratoga,  Wvo. — An  electric  railway  is  projected  between 
this  place  and'Wiilcott,  a  distance  of  twenty-two  miles. 

Salem,  Or,. — The  Davidson  Park  branch  line  of  the  Salem 
Motor  Company  has  been  completed  and  is  in  operation. 

Whictier,  Cal. — The  sum  of  $7050  has  been  subscribed 
towards' building  an  electric  railway  in  this  place  and  vicinity. 

Seattle,  Wash. — David  Bruce  has  been  appointed   Superin- 
tendent of  the  Union  Trunk  lines  vice  E.  B.  Hussey,  resigned. 
•'    Antioch,  Cal. — C.  M.  Belshaw  is  considering  the  advisability 
of  constructing  an  electric  railway  here. 

Phosnix,  Ariz. — The  Phoenix  Electric  Railway  Company  has 
purchased  an  additional  25  h.  p.  Westinghouse  railway  equip- 
ment. 

San  Pedro,  Cal. — A  ship-load  of  cedar  poles  for  the  Los  An- 
geles and  Santa  Monica  Electric  Road  has  arrived  from  Everett, 
Wash. 

Seattle,  Wash. — Fifteen  "  G:  E.  800  "  railway  equipments 
have  been  ordered  by  the  Seattle  Consolidated  Street  Railway 
Company, 

Galt,  Cal. — The  Work  of  grading  for  the  electric  road  be- 
tween Stockton  and  Lodi  is  progressing  rapidly,  and  the  road  will 
be  completed  within  twelve  weeks. 

Seattle,  Wash. — Sixty-seven  miles  of  street-car  lines,  both 
electric  and  cable,  are  used  by  the  Postoffice  Department  in 
this  city  for  the  transportation  of  mail. 

San  Diego,  Cal. — It  is  reported  that  George  Kerper,  owner 
of  the  property  of  the  cable  road,  proposes  to  start  up  the  line 
after  having  equipped  it  with  the  trolley. 

Seattle,  Wash. — The  Seattle  Consolidated  Street  Railway 
Company  has  decided  to  build  a  fire-proof  station  and  car  barn 
on  the  site  of  the  station  recently  burned. 

Seattle,  Wash. — F.  L.  Dame  has  resigned  the  general  man- 
agership of  the  Consolidated  Street  Railway  Company  and  S.  L. 
Shufiieton  has  been  appointed  his  successor. 

San  Francisco. — Orders  have  been  issued  to  conductors  of 
the  Market-street  Railway  Company's  system  to  issue  transfers 
to  parallel  lines  of  the  Company  in  case  of  stoppage. 

San  Franctsco,  Cal. — The  trolley  will  soon  supplant  the  cable 
on  the  Ellis  street  line  of  the  Market-street  Railway  Company, 
and  the  cable  road  on  Oak  street  will  be  the  next  to  go. 

Hermosillo,  Mexico. — It  is  believed  that  the  Government 
of  Mexico  has  granted  H.  T.  Richards  a  concession  to  build  a 
street  railway  here,  to  be  operated  by  horses  or  electricity. 

San  Francisco,  Cal. — Four  bids  have  been  received  for  the 
power  plant  for  the  Sutro-street  Railway,  and  it  is  said  that  the 
road  will  be  in  operation  to  the  Sutro  Baths  by  October  1st. 

Tacoma,  Wash. — The  power  house  for  the  Fern  Hill  and 
Puyallup  branch  of  the  Tacoma  Traction  Company  is  completed 
and  is  now  operating  all  cars  on  the  Edison  and  Puyallup  lines. 

Los  Angeles,  Cal. — The  Los  Angeles  Railway  Company, 
owning  forty-seven  miles  of  street  railroad,  proposes  to  reorganize 
its  system,  and  will  undoubtedly  change  its  cable  lines  to  electric. 

Galt,  Cal. — The  Gazette  is  of  the  opinion  that  the  people  of 
Gait  should  reach  out  and  offer  some  inducement  for  the  intro- 
duction of  the  electric  power  and  electric  transportation  for  their 
town. 

San  Francisco,  Cal. — The  Market-street  Railway  Company 
has  obtained  a  franchise  for  the  construction  of  an  electric  line 
through  Sunnyside,  Corbett  and  Ocean  avenues  to  the  new  race- 
track. 

San  Francisco,  Cal. — The  Market-street  Railway  Company 
is  to  equip  the  horse  car  line  at  present  running  on  Tenth  street 
and  Potrero  avenue  to  the  Potrero  and  South  San  Francisco  with 
the  trolley. 

Tacoma,  Wash, — The  City  Park  Raihvay  Company  will  build 
a  2000-foot  extension  into  Point  Defiance  Park  at  once,  as  all 
papers  with  the  Park  Commissioners  have  been  signed  and  the 
contracts  awarded. 

Seattle,  Wash. — Two  cars  on  the  West  Street  and  North 
End  Electric  Railway,  running  between  this  city  and  Ballard, 
have  been  running  as  scheduled  for  months  with  a  daily  mileage 
of  225  mileage  each. 

Boise  City,  Idaho. — The  Boise  Rapid  Transit  Company  en- 
joys the  distinction  of  being  an  electric  railway  company  that  is 
able  to  run  a  power  house  and  operate  a  single  car,  and  j'et  make 
satisfactory  dividends. 

Oakland,  Cal. — The  Oakland  Consolidated  Street  Railway 
Company  has  contracted  with  the  Walker  Electric  Manufactur- 
ing Company  for  the  purchase  of  a  400-kilowatt  Walker  railway 
generator,  to  be  driven  by  rope  transmission. 


St.  Helena,  Cal — A  franchise  for  the  construction  of  an 
electric  railway  along  Main  street,  and  for  the  erection  and  opera- 
tion of  telephone,  telegraph  and  electric  light  lines  will  be  sold 
on  August  13th. 

Shanghai,  China. — L.  S.  J.  Hunt,  formerly  owner  of  the 
Post-Intelligencer  of  Seattle,  has  secured  from  the  Shanghai 
Council  the  right  to  construct  an  electric  street  car  system  at  a 
cost  of  $2,000,000  in  gold. 

Sacramento,  Cat. — L.  T.  Hatfield  has  been  awarded  a  fran- 
chise to  construct  and  operate  an  electric  railway  on  V  street, 
which  is  believed  to  be  for  the  recently  organized  Sacramento, 
Fairoaks  and  Orangevale  Electric  Railway  Company. 

Portland,  Or. — The  Vancouver  cars  are  running  through 
from  the  intersection  of  Second  and  Washington  streets,  Port- 
land, to  the  Vancouver  ferry  landing  on  the  Columbia  River,  en- 
abling passengers  to  make  the  entire  trip  for  one  fare. 

San  Francisco. — C.  M.  Bridges  is  exhibiting  a  model  of  an 
underground  conduit  electric  railway  system  in  the  History 
Building,  in  which  the  working  equivalent  of  the  trolley  wire  is 
on  the  car,  while  the  equivalent  of  the  trolley  is  in   the  conduit. 

San  Francisco,  Cal. — The  Sutter-street  Railroad  Company 
has  decided  to  extend  its  Pacific  avenue  line  by  building  an  elec- 
tric road  out  Pacific  avenue  from  the  terminus  of  the  cable 
line  at  Devisadero  street  to  Walnut  street  through  Richmond  to 
the  Park. 

Los  Angeles,  Cal. — Notice  of  sale  of  franchise  has  been  pub- 
lished for  an  electric  railway  to  run  from  the  intersection  of 
Freeman  street  with  Bush  street,  thence  southwesterly  on  Bush 
street  to  Hoover,  thence  south  on  Hoover  street  to  Forrester  ave- 
nue.   Bids  must  be  in  by  August  19th. 

Oakland,  Cal. — The  Southern  Pacific  Company  is  waging  a 
hot  fight  against  the  Oakland,  San  Leandro  and  Haywards  Elec- 
tric Railway  Company  since  the  latter  has  established  an  express 
service  for  the  carrying  of  parcels,  etc.,  between  San  Francisco, 
Haywards  and  the  way  towns  along  the  line. 

Sacramento,  Cal. — The  Sacramento,  Fairoaks  and  Orange- 
vale  Electric  Railway  has  been  organized  to  build  a  line,  prefer- 
ably along  the  north  bank  of  the  American  River  from  Orange- 
vale  and  Folsom  to  this  city.  The  road  will  undoubtedly  be  oper- 
ated by  power  from  the  plant  of  the  Electric  Power  and  Light 
Company. 

Santa  Barbara,  Cal. — The  Santa  Barbara  Consolidated 
Electric  Company,  proposing  to  construct,  acquire,  operate  and 
maintain  electric  railways  in  the  county  of  Santa  Barbara,  has 
been  incorporated  with  a  capital  stock  of  $200,000,  of  which  $40,- 
000  is  subscribed.  Its  President  is.S.  J.  Keese,  a  well-known 
electrical  engineer  of  Los  Angeles. 

San  Francisco,  Cal. — The  Market-street  Railway  Company 
has  commenced  work  on  its  new  electric  power  house  to  be 
erected  on  the  corner  of  Bryant  and  Alameda  streets.  When 
finished,  it  will  be  the  largest  electric  plant  in  the  country,  and 
will  be  used  to  drive  all  the  electric  street-car  lines  belonging  to 
the  Market-street  system.  The  power-house  of  the  Metropolitan 
Railroad  will  then  be  abandoned. 

Iron  Mountain,  Cal. — The  Iron  Mountain  Railway  Compa- 
ny, of  Shasta  County,  has  been  incorporated  with  Alfred  Fellows 
and  Charles  W.  Fielding,  of  England,  and  L.  B.  Parrott,  C.  O. 
Eels  and  M.  M.  O'Shaugnessy  as  Directors.  The  Company  pro- 
poses to  build  a  steam  or  electric  railroad  from  the  Iron  Mountain 
Mine  to  the  Spring  Creek  crossing,  on  the  California  and  Oregon 
Railroad,  a  distance  of  12}4  miles,  thence  to  Popley  Station. 

Tacoma,  Wash. — A  bill  of  sale  has  been  filed  conveying  the 
property  of  the  Point  Defiance-street  Railway  Company  to  the 
City  Park  Railway  Company  for  $163,000.  Shortly  after  the 
sale  the  City  Park  Railway  Company  filed  a  mortgage  on  the 
property  for  $163,000  to  S.  Z.  Mitchell  at  six  per  cent,  per  an- 
num, one  note  being  for  $13,000,  and  thirty  for  $5,000  each,  all 
of  them  payable  on  demand  at  the  office  of  the  Old  Colony  Trust 
Company,  of  Boston. 

Los  Angeles,  Cal. — The  new  electric  system  of  the  Los  An- 
geles Traction  Company  will  be  in  operation  by  September  1st. 
The  road  is  being  constructed  in  a  substantial  manner  with  sixty- 
pound  rails,  the  overhead  wiring,  etc.,  is  completed,  and  the  en- 
tire equipment  will  be  modern .  The  road  is  to  run  from  the 
Santa  Fe  depot  to  Hoover  street,  the  line  of  construction  being 
as  follows:  From  the  depot  up  Third  to  Hill,  to  Eighth,  to  Pearl, 
to  Eleventh,  to  Bush,  to  Hoover. 

San  Francisco,  Cal. — Contracts  for  equipments  for  the 
Sutro  Electric  Railroad  have  been  awarded  as  follows :  To  the 
Westinghouse  Electric  and  Manufacturing  Company,  6,  type  12A 
25  h.  p.  equipments;  to  the  Walker  Manufacturing  Company, 
fifteen  25  h.  p.  equipments ;  to  the  General  Electric  Company' 
six  "  G.  E.  800  "  equipments,  also  one  400-kilowatt,  and  one  200- 
kilowatt  railway  generators,  to  be  direct  connected  to  Fulton 
Iron  Works  engines. 
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Los  Angeles,  Oal.-~ Most  of  the  material  for  the  extension 
of  the  Pasadena  and  Pacific  Electric  Railway,  from  this  city  to 
Santa  Monica,  is  on  the  ground,  and  the  work  of  construction 
will  begin  about  September  1st,  or  as  soon  as  the  right-cf-way 
and  franchise  matters  can  be  settled.  The  extension  will  be 
eighteen  miles  long  and  double-tracked  throughout.  Two 
dynamos  for  the  Santa  Monica  division  are  here.  They  have  a 
capacity  of  350  and  450  h.  p.  respectively.  Oil  is  to  be  used  as 
fuel. 

Los  Angei.es,  Cal. — Articles  of  incorporation  have  been 
filed  by  the  Commonwealth  Trust  Company  of  Los  Angeles 
county,  formed  f_r  the  purpose  of  obtaining  rights  of  way,  sub- 
scriptions, donations,  etc.,  for  the  construction  of  a  railway  from 
Victor  to  Hesperia,  San  Bernardino  county,  through  Antelope 
Valley  and  Tejon  Pass,  Kern  county,  to  Bakersfield,  to  be  oper- 
ated by  steam  or  electricity.  The  directors  are  T.  W.  Haskins, 
C.  It.  Wells,  Nathan  Cole,  Jr.,  E.  S.  Mead,  A.  C.  Sprague,  C.  A. 
Richey  and  S.  C.  Wilcox. 

Auburn,  Cal. — Messrs.  Hartley  &  Reynolds,  well-known 
mining  men,  have  applied  for  an  electric  street  railway  franchise 
to  be  built  on  the  main  thoroughfare  from  the  station  to  lower 
Auburn.  The  projectors  intend  to  have  the  road  in  operation  by 
next  winter,  and  whenever  business  will  justify,  will  extend  the 
line.  Power  will  probably  be  purchased  from  the  Ball  Electric 
Light  Company,  and  the  accepted  franchise  calls  for  the  comple- 
tion of  the  road  within  one  year. 

San  Francisco,  Cal. — The  Presidio  and  Ferries  Railway 
Company,  operating  a  horse  car  line  from  the  ferries  to  the  inter- 
section of  Montgomery  avenue  and  Montgomery  street,  and  a 
cable  road  thence  via  Montgomery  avenue  and  Union  street  to 
the  Presidio,  is  to  reconstruct  its  road-bed,  and  equip  the  line  as 
an  electric  railway.  This  is  one  of  the  most  hilly  railways  in  the 
city,  encountering  grades  as  high  as  18)2'  per  cent.,  but  excessive 
grades  will  be  equipped  with  auxiliary  cables. 

San  Francisco,  Cal. — The  Washburn  Moen  Manufacturing 
Company  has  acquired  the  business  and  plant  of  the  Califor- 
nia Wire  Works,  will  hereafter  operate  the  same  in  con- 
junction with  their  factories  at  Worcester,  Mass.,  and  Wau- 
kegan,  111.  With  the  fine  rope  and  cable  machinery  and  trained 
mechanics  of  the  California  Wire  Works  they  claim  to  be  pre- 
pared to  manufacture  and  promptly  supply  the  strongest  and 
most  serviceable  wire  rope  and  cables  made  in  the  world. 

Seattle,  Wash. — The  franchise  of  the  Consolidated  Street 
Railway  Company  has  been  renewed,  with  several  modifications, 
principal  among  which  are  that  from  the  years  1900  to  1909  in- 
clusive, the  company  is  to  pay  the  city  1  per  cent,  of  the  gross 
receipts,  and  from  1910  to  1944  inclusive,  the  company  is  to  pay  2 
per  cent.  The  new  franchise  requires  also  that  when  the  city 
shall  have  a  population  of  125,000,  the  company  shall  be  required 
to  issue  transfers  to  cross  lines,  and  to  accept  "tickets  from  such 
cross  lines. 

Hay-wards,  Cal. — E.  P.  Vandercook  has  been  granted  a 
franchise  for  an  electric  road  from  Oakland  to  Livermore.  The 
proposed  road  is  to  start  from  Lynde  street  and  Peralta  avenue, 
Oakland,  and  will  strike  San  Leandro ;  thence  along  the  county 
road  from  San  Leandro  by  the  way  of  Lake  Chabot  to  Castro 
Vailey,  following  said  road  to  its  intersection  with  the  road  from 
Haywards  to  Moraga  Valley ;  thence  along  said  road  to  the  Hay- 
wards  and  Dublin  road  to  the  town  of  Dublin,  and  from  there  to 
the  town  of  Livermore. 

San  Francisco,  Cal. — The  State  Railroad  Commission,  act- 
ing under  a  decision  of  the  Attorney  General  to  the  effect  that  all 
roads,  whether  steam  or  electric,  carrying  freight  must  report  to 
the  Railroad  Commission,  has  ordered  the  San  Francisco  and  San 
Mateo  Electric  Railway  Company  to  report  to  it,  because  the  road 
owns  and  operates  a  funeral  car.  and  carries  bodies  to  the  Holy 
Cross  Cemetery  for  interment.  The  road  has  refused  to  report  as 
ordered,  and  the  lawyers  are  trying  to  decide  whether  a  hauling 
dead  body  is  freight  or  passenger  traffic. 

.  San  Francisco. — The  first  two  units  of  the  eight  400-kilowatt 
Siemens-Halske  generators  for  the  Market-street  Railway  Com- 
pany will  be  in  operation  by  the  middle  of  August.  When  com- 
pleted the  plant  will  consist  of  four  vertical  triple  expansion. 
Union  Iron  Works  engines,  running  at  145  revolutions  per  min- 
ute at  an  initial  pressure  of  175  pounds  of  steam,  each  engine  be- 
ing direct  connected  to  two  400-kilowatt  dynamos.  The  Union 
Iron  Works  is  installing  5,000  horse-power  of  water  tube  boilers 
of  its  own  manufacture  in  the  Bryant-street  power  house. 

Tacoma,  Wash. — Postmaster  Case  has  rendered  a  report  to 
the  Postofnce  Department  in  regard  to  mail  service  on  electric 
roads  in  this  city.  The  report  shows  that  the  following  lines 
are  used:  Tacoma  Railway  and  Motor  Company,  city  lines- 
34.80  miles,  carrier  service  to  Steilacoom,  13.25  miles,  mail  con- 
tract;  Tacoma  Traction  Companj',  to  Midland,  9.38  miles,  mail 
contract;  Tacoma  Traction  Company,  to  Edison  Junction,  5 
miles,  carrier  service ;  City  Park  Railway,  to  Smelter,  7.60  miles, 
carrier  service.  The  total  number  of  miles  used  daily  by  the 
postal  service  is  therefore  70.3  miles. 


San  Francisco,  Cal. — The  West  Shore  Railroad  Company 
has  been  incorporated  for  the  purpose  of  constructing  and  operat- 
ing a  double  or  single  track  railroad  by  steam,  electricity  or  other 
motive  power,  through  San  Mateo  and  Santa  Cruz  counties  from 
San  Francisco  to  Santa  Cruz.  The  estimated  length  of  the  road 
is  eighty  miles,  and  the  capital  stock  is  $2,000,000,  of  which  $88,- 
000  has  been  subscribed.  The  Directors  are  C.  M.  Sanger,  of  San 
Leandro,  Behrend  Joos',  of  San  Francisco,  Robert  S.  Thornton, 
of  Colma,  John  W.  Eisenhuth,  of  San  Francisco,  and  Louis  Dun- 
and,  of  San  Rafael. 

TRANSMISSION. 


Salinas,  Cal. — A.  L.  Burbank  has  secured  the  right  of  way 
for  water  mains  from  the  Arroyo  Seco,  the  object  being  to  secure 
water  for  King  City  and  for  the  installation  of  an  electric  trans- 
mission p'.ant. 

Behus  Bay,  Juneau,  Alaska. — The  Berus  Bay  Mining  and 
Milling  Company  has  recently  installed  a  25-kilowat  Edison  Gen- 
erator operating  two  15  horse-power  Edison  double  reduction 
railway  motors  used  for  hoisting. 

Cceur  d'Alene,  Idaho. — The  Poorman,  Tiger,  Gem  and 
Frisco  Mines,  which  are  the  wealthiest  mines  in  the  State,  are 
working  up  a  plan  to  utilize,  the  power  of  Thompson  Falls  for 
the  operation  of  the  mines  in  the  Cceur  d'Alene  district. 

Bakersfield,  Cal. — It  is  intended  to  run  the  Big  Blue,  the 
Joe  Walker,  Bright  Star,  the  Keysville  and  any  other  mining 
property  within  a  radius  of  fifty  miles  from  the  Kern  County 
power  plant  by  electricity,  both  for  pumping  and  mining. 

Redding,  Cal. — The  English  syndicate  which  recently  .pur- 
chased the  Iron  Mountain  Mine  is  engaged  in  considerable  de- 
velopment work,  and  will  probably  erect  a  reduction  mill  near 
Copley  to  be  run  by  electric  power  transmitted  from  a  neighbor- 
ing spring. 

Yellow  Jacket,  Idaho. — The  water  power  of  Yellow  Jacket 
Creek  is  to  be  used  to  drive  the  mine  and  mill  at  this  place.  The 
transmission  will  be  one  mile,  and  experts  have  reported  that 
these  improvements  will  be  necessary  before  the  mine  can  start 
up  with  satisfactory  results. 

Bodie,  Cal. — The  Standard  Consolidated  Mining  Company, 
which  was  the  first  to  install  a  long  distance  electric  transmis- 
sion plant  on  the  Pacific  Coast,  has  increased  its  plant  by  the 
addition  of  a  100  h .  p.  General  Electric  generator  for  operating 
pumps,  hoisting  machinery,  etc. 

Seattle,  Wash. — F.  H.  Osgood  and  E.  H.  Ammidown  have 
announced  that  they  are  prepared  to  enter  into  a  contract  to  de- 
liver to  the  city  any  amount  of  water  necessary  from  the  Cedar 
River  falls.  This  will  deliver  water  into  the  city  at  high  head, 
the  utilization  of  which,  for  electric  purposes,  is  being  con- 
sidered. 

Oroville,  Cal. — It  is  believed  that  the  Golden  Feather 
Mine,  comprising  about  a  mile  of  the  Feather  River  bed,  will  be 
practically  worked  out  this  year,  in  view  of  which  its  owners  are 
considering  the  advisability  of  utilizing  the  water  power  at  the 
command  of  the  mine  for  electric  transmission  purposes.  Proba- 
bly 5,000  horse-power  can  be  developed. 

Los  Angeles,  Cal. — The  Journal  states  that  a  survey  is 
being  made  at  Tejunga  for  the  development  of  water  on  a  large 
scale  by  means  of  tunnels  and  percolating  pipe,  by  people  whose 
identity  is  kept  secret.  Already  nearly  $2000  has  been  expended 
on  preliminary  work,  and  the  Los  Angeles  Railway  Company  has 
agreed  to  abandon  its  present  steam  plant  and  adopt  power  from 
the  electric  transmission,  provided  a  saving  of  5  per  cent,  will  be 
effected  thereby. 

Los  Angeles,  Cal. — H.  Hawgood,  Consulting  Engineer  of  the 
Kern  River  and  Los  Angeles  Electric  Power  Company,  has  sent 
out  a  party,  under  F.  H.  Olmstead,  to  locate  a  route  for  the  trans- 
mission line  from  the  point  where  power  is  to  be  generated  to 
this  city,  a  distance  of  about  105  miles.  The  work  of  the  survey- 
ing party  will  occupy  about  a  month,  and  in  the  meantime  work 
on  the  canal  is  progressing  rapidly.  From  the  report  of  W.  D. 
Larrabee,  C.  E.,  it  appears  that  10,000  horse-power  at  200  feet 
fall,  or  50,000  horse-power  at  1,000  feet  fall,  can  readily  be  devel- 
oped. It  is  expected  to  develop  and  tronsmit  to  Los  Angeles  40,- 
000  horse-power,  which  can  be  done  at  a  cost  of  $125  per  horse- 
power. 

Salt  Lake  City,  Utah. — Contracts  have  been  closed  in  New 
York  for  the  complete  transmission  plant  of  the  Big  Cottonwood 
Power  Company.  Four  General  Electric  400-kilowatt  tri-phase 
generators  are  to  be  driven  from  Pelton  water  wheels,  each  gen- 
erator being  direct  coupled  to  a  Pelton  wheel.  The  plant  will  be 
an  innovation  in  that  the  wheel  house  will  be  moulded  to  and  oc- 
cupy the  position  on  the  dynamo  base  ordinarily  held  by  the  dy- 
namo pulley,  which  at  once  makes  a  very  compact  installation. 
The  Pelton  "wheels  will  be  about  four  feet  in  diameter  and  will  be 
driven  at  a  head  of  380  feet,  water  for  the   same   being  carried 
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partly  in  wood-stave  pipe  and  partly  in  iron  pipe.  The  total 
transmission  will  be  for  seventeen  miles,  at  10,00(3  volts,  and  the 
entire  equipment  has  been  ordered.  The  Big  Cottonwood  plant 
was  conceived  and  promoted  by  R.  M.  Jones,  the  well-known 
hydraulic  and  electric  engineer  of  this  city. 

Tulare,  Cal. — All  rights  of  way  for  the  Keweah  Electric 
Power  Company  have  been  secured. 

Grass  Valley,  Cal- — Eugene  J.  de  Sabla  has  been  ap~ 
pointed  Superintendent  of  construction  of  the  Nevada  County 
Electric  Power  Company,  with  headquartes  in  this  city. 

Redlands,  Cal. — President  Baldwin  of  Pomona  College  has 
a  force  of  men  at  work  on  his  tunnel  in  Mill  Creek,  which  is 
designed  to  develop  power  for  an  electric  plant.  The  tunnel  is 
now  300  feet  deep. 

Grass  Valley,  Cal. — The  Gold  Hill  Mine  will  commence 
operations  again  as  soon  as  electric  power  can  be  obtained  from 
the  Nevada  County  Electric  Power  Company,  now  under  con- 
struction. The  mine  has  long  been  idle  because  of  the  high 
price  of  fuel. 

Ferndale,  Cal. — Surveyors  Shaw  and  Francis  have  reported 
adversely  upon  a  proposition  to  utilize  the  water  power  of  the 
Upper  Bear  River  forjtrans  mission  to  this  place,  as  the  cost  would 
be  tyo  great. 

Jacksonville,  Or. — The  Klamath  Falls  Light  and  Water 
Company,  recently  incorporated  for  the  purpose  of  erecting  and 
operating  an  electric  plant  and  water  works,  has  purchased  a 
site  from  E.  R.  Reames,  and  have  contracted  with  the  irrigation 
company  to  run  their  plant. 

San  Francisco. — The  American  Power  and  Tide  Wheel 
Company  has  been  incorporated  for  the  purpose  of  securing  and 
owning  water  rights ;  to  construct  and  own  reservoirs  and  canals ; 
to  erect,  sell,  own  and  use  prime  movers  and  power  plants  to  be 
run  by  electricity,  water,  steam  or  other  means.  Directors, 
Chas.  Boone,  Marcus  S.  Love,  A.  H.  St  Marie,  R.  M.  Clements, 
of  this  city,  andD.  E.Alexander,  of  Sacramento.  Capital  stock, 
$900,000. 

Missoula,  Mont. — The  Board  of  Trade  has  adoptea  resolu- 
tions favorable  to  a  proposition  submitted  by  the  Missoula  Gen- 
eral Electric  Company  for  the  damming  of  the  Missoula  River. 
Under  this  proposition  the  citizens  of  Missoula  are  to  guarantee 
title  and  flowagerights  to  either  the  Heyfrow  or  Kroone  ranch, 
with  flowage  rights,  and  to  subscribe  $15,000  to  the  first  mort- 
gage bonds  of  the  Electric  Company,  which  amount  to  $15,000. 
The  city  is  to  extend  the  light  contract  with  the  Company  for  a 
minimum  of  31  lights,  five  years  beyond  the  present  contract 
period.  If  these  conditions  be  fulfilled  the  Company  agrees  to 
build  an  18-foot  dam  and  power  house  by  January  1st.  The  Com- 
pany states  that  500  horse-power  will  be  developed  for  electric 
purposes.  The  dam  will  develop  3,000  horse-power  at  low  water, 
of  which  600  horse-power  will  be  used  for  irrigating.  $11,000  is 
already  subscribed  and  the  plan  meets  with  general  approval. 

Bakersfield,  Cal. — Specifications  asking  for  bids  have  been 
issued  by  the  Power  Development  Company,  of  San  Francisco. 
The  Company  proposes  to  develop  the  water  power  existing  at 
the  mouth  of  the  Kern  river  canyon,  about  fourteen  miles  north- 
east of  Bakersfield,  which  will  be  used  under  a  head  of  190  feet, 
and  furnish  at  least  10,000  horse-power.  Some  of  the  best  capit- 
alists in  San  Francisco  control  the  Company  and  it  is  proposed  to 
supply  power  to  consumers  at  a  price  equivalent  to  what  it  would 
be  if  coal  could  be  bought  for  $6  per  ton.  The  present  price  of 
coal  in  Bakersfield  is  $13  per  ton.  The  flume  line  is  nearly  com- 
pleted, and  on  August  15th  the  contract  will  be  let  for  the 
remainder  of  the  construction  work.  A  seventy-two  inch  steel 
pipe  will  be  used  to  convey  the  water  from  the  end  of  the  long 
flume  to  the  water-wheels  in  the  power  house.  At  first  1500 
horse-power  will  be  developed,  and  this  will  be  gradually  in- 
crealed  from  time  to  time  to  meet  the  demands  for  extra  power. 
There  are  some  valuable  mines  about  thirty  miles  east  of  Bakers- 
field,  that  require  about  1300  horse-power,  and  they  will  be 
accommodatod  next  summer. 

San  Francisco. — Satisfactory  progress  is  being  made  by  the 
Clear  Lake  Electric  Company  toward  the  utilization  of  the  waste 
water  power  of  Clear  Lake,  in  Lake  County,  for  delivering 
electric  energy  to  San  Francisco,  Oakland,  Benecia,  Mare  Island, 
Vallejo,  Santa  Rosa  and  other  cities  along  the  line.  The  invest- 
ment necessary  to  develop  the  power  may  reach  $3,000,000. 
Clear  Lake  has  a  surface  area  of  eighty-two  square  miles  and  a 
catchment  area  of  517  square  miles.  Its  average  depth  is  forty 
feet  and  the  average  rainfall,  as  taken  from  different  measure- 
ments and  observations  from  1867  to  date,  is  34.4  inches  per  an- 
num, 50  per  cent,  of  which  for  utilization  would  amount  to 
119,565  000.000  gallons  per  annum,  or  327,000,000  gallons  daily. 
By  building  a  27-foot  dam  across  Cache  Creek,  the  outlet  of  the 
lake  at  a  point  five  miles  below  the  lake,  and  by  building  67,300 
feet  of  5-foot  pipe  line,  a  head  of  424  feet  of  water  will  be  ob- 


tained which  will  develop  28,950  horse  power  at  the  dynomos. 
Clear  Lake  lies  at  an  elevation  of  1317  feet,  a  distance  of  seventy- 
five  miies  due  north  of  San  Francisco,  and  the  company  hope  to 
be  able  to  sell  power  in  San  Francisco  for  $4.00  per  horse  power 
per  month.  Tne  construction  of  an  electric  railway,  to  be  known 
as  the  Clear  Lake  and  Vaca  Valley  Railroad,  from  Clear  Lake  to 
Benecia  is  also  contemplated . 


MISQELLdNEOMS. 


San  Francisco. — Union  No.  6  of  the  National  Brotherhood  of 
Electrical  Workers  held  their  annual  picnic  at  Schuetzen  Park 
on  July  14th. 

Santa  Barbara,  Cal. — San  Francisco  parties  have  leased 
all  the  bituminous  rights  of  the  Alcatraz  Asphalt  Company,  at 
Carpenteria  and  will  sink  oil  wells. 

Palouse,  Wash. — The  Palouse  Mica  Company  has  been  in- 
corporated by  Charles  Treavor  Cross,  John  P.  Duke  and  William 
Goodyear.     Capital  stock,  $100,000. 

San  Diego,  Cal. — Mayor  Carlson  has  vetoed  an  ordinance 
imposing  a  ground  rental  of  fifty  cents  per  annum  for  each  pole 
erected  or  used  for  electrical  purposes. 

San  Francisco. — The  illustrations  which  appeared  in  the 
Morning  Call  concerning  the  recent  fiesta  in  Los  Angeles,  were 
transmitted  from  that  city  by  the  telautograph. 

Bakersfield,  Cal  — It  is  reported  that  Captain  John  Barker 
recently  signed  a  contract  with  parties  in  San  Francisco  to  bore 
for  gas  and  oil  at  his  place  on  Kern  river,  about  six  miles  above 
here. 

Anaconda,  Mont. — E  M.  Talbot,  foreman  of  the  power 
house  of  the  Anaconda  Electric  Light  and  Power  Company, 
was  instantly  killed  on  July  7th  by  the  bursting  of  a  pulley  on 
the  main  shaft. 

Watsonville,  Cal. — A  committee  of  local  firemen  has  ad- 
vised the  Board  of  Trustees  to  investigate  and  then  adopt  a  new 
fire  alarm  system  which  Burbeck  &  Co.  agreed  to  maintain  for  a 
monthly  rental  of  $20. 

Victoria,  B.  C. — William  Sutton,  a  lumberman  of  Euculet 
District,  Barclay  Sound,  is  erecting  a  complete  electric  power 
transmission  plant,  to  be  driven  by  water  power,  to  be  used  for 
transporting  logs  from  timber  land  to  water.  The  electric  motors 
will  displace  the  use  of  teams  or  horses  and  portable  steam  en- 
gines. 

Seattle,  Wash. — In  revenge  for  a  fancied  grievance,  a  mis- 
creant crossed  an  arc  and  an  alternating  incandescent  circuit  with 
several  strands  of  bell  wire,  the  result  of  which,  probably 
fifty  telephones  were  burned  out,  together  with  a  dozen  or  more 
fire  alarm  boxes,  and  the  lighting  service  on  the  crossed  circuits 
was  interrupted  for  the  night. 

Los  Angeles,  Cal.— The  oil  producers  of  this  city  have  or- 
ganized by  adopting  a  Constitution  for  the  formation  of  an  Oil 
Producers' Exchange,  which  will  endeavor  to  put  in  pipe  lines 
to  the  ocean,  so  that  shipment  can  be  made  by  water,  thus  widen- 
ing the  market.  It  is  believed  that  by  this  means  oil  can  be 
landed  in  San  Francisco  for  $1.30  per  barrel. 

Tacoma,  Wash. — An  ordinance  has  been  enacted  establishing 
new  rates  of  lighting  service  from  the  municipal  plant  and  which 
reduces  the  old  rates  approximately  as  follows :  All  night  arc 
lights,  20  per  cent. ;  midnight  arc  lights,  37  per  cent. ;  half  arc 
lights,  30  per  cent. ;  incandescent  commercial  lights,  50  per  cent. 
The  Board  of  Public  Works  claims  this  to  be  necessary  because 
of  alleged  violations  by  the  Commercial  Electric  Light  Company 
of  an  agreement  with  the  city  to  maintain  the  old  ordinance 
rates,  while  the  company  denies  this  but  claims  that  the  intro- 
duction of  the  Welsbach  business  have  cut  into  the  city's 
business.  A  rate  war  is  now  being  waged  between  the  city  and 
the  company,  and  the  Tacoma  Gas  and  Electric  Light  Company 
has  under  consideration  the  bringing  of  a  suit  to  enjoin  the  city 
from  selling  any  lights  at  less  than  cost. 


A     WATTMETEE    FOR    SALE. 

One  Western  Altei-nating  and  Direct  Current,  Di- 
rect Reading  WATTMETER.  Scale  0  to  30,000  Watts; 
0  to  200  amperes  and  0  to  150  volts.  Complete,  with 
conducting  cable  and  portable  case.  But  little  used  and 
in  strictly  first-class  condition.  A  bargain  for  cash. 
May  be  examined  at  the  office  of  the  Electrical  Jour- 
nal, 303  California  Street,  San  Francisco. 
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^he  folsom' ^acramonto  ^oiDzr  transmission. 


The  utilization  of  the  water-power  of  the  American 
River  was  first  conceived  by  the  late  Horatio  Gates 
Livermore,  one  of  the  pioneers  of  the  State,  who  in  the 
early  '60s  was  engaged  in  the  logging  industry.  The 
famous  Georgetown  Divide,  in  which  the  first  discovery 
of  gold  in  California  was  made,  is  situated  in  El  Dorado 
County,  between  the  Middle  and  the  South  Forks  of  the 
American  River.  It  is  a  district  that  is  exceedingly 
mountainous,  and  is  heavily  timbered  with  sugar  and 
yellow  pines  of  unsurpassed  quality,  and  while  floating- 
logs  down  the  American   River   from    this   district  the 


worked  or  even  explored  only  during  a  few  months  in 
the  year.  Iu  the  fall,  when  the  snows  have  about  dis- 
appeared, the  rainy  season  sets  in'replenishing  the  wan- 
ing supply  from  melted  snows,  and  thus,  between  the 
rains  of  winter  and  the  melting  snows  of  summer,  the 
water  supply  has  never  been  known  to  fail.  Practically 
all  of  the  catchment  area  is,  moreover,  of  granite  forma- 
tion, surfaced  with  soil  of  varying  depths,  and  its  hun- 
dreds of  deep  ravines  form  natural  sites  for  the  building 
of  impounding  reservoirs  for  increasing  the  water  sup- 
ply to  enormous  proportions.      In  fact,  it  has  been  de- 


Figure  1.— The  Dam  and  Head  "Works  of  the  Foi.som  Water  Power  Company,  ShowingISection^IJof  the  East  Canal. 

Looking  Down  the  American  River. 


necessity  for  securing  a  still  water  basin  for  locating  log 
booms  to  receive  the  logs  became  impressed  upon  the 
mind  of  Mr.  Livermore,  who,  in  1866,  as  President  of  the 
Natoma  "Water  and  Mining  Company,  laid  the  founda- 
tions for  the  present  dam.  The  various  forks  of  the 
American  River  rise  in  the  Sierra  Nevada  Mountains 
within  a  few  miles  of  Lake  Tahoe,  and  the  supply  of  the 
river  is  peculiar  in  that  the  catchment  is  derived  from 
new  sources  at  all  seasons  of  the  year.  The  period  usual 
elsewhere  as  the  "  dry  season  "  is  bridged  over  by  the 
melting  of  snows  in  the  mountains,  and  so  deep  is  the 
snow  in  some  of  these  regions  that  the  country  can  be 
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termined  from  carefully  made  surveys  that  an  expenditure 
of  less  than  twenty-five  dollars  per  horse-power  in  the 
construction  of  such  impounding  reservoirs  will  perma- 
nently increase  the  flow  of  the  river  at  Folsom  to  such  an 
extent  that  its  minimum  flow,^after  these  improvements 
have  been  carried  out,  will  exceed  its  present  maximum 
flow.  A  conservative  estimate  of  the  possible  power 
that  can  be  developed  by  this  means  at  Folsom  is  a 
minimum  of  15,000  horse-power. 

The  Folsom  Water  Power  Company,  which  consists 
of  H.  P.  and  C.  E.  Livermore,  Albert  Gallatin,  A  .J. 
Ralston,  and 'others,  succeeded  to  all^the  rights  of  the 

Low.    All; Eights  Reserved. 
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Natoma  Water  and  Mining  Company  in  1881,  up  to 
which  time  the  foundations  of  the  dam  had  been  laid  in 
solid  granite  masonry,  but  so  much  capital  was  re- 
quired to  build  a  dam  of  sufficient  solidity  to  withstand 
the  enormous  pressures,  that,  in  the  early  part  of  1888, 
a  contract  was  entered  into  with  the  State  of  California, 
whereby  the  State  in  return  for  ample  concessions  agreed 
to  furnish  to  the  Folsom  Water  Power  Company  such 
convict  labor  as  was  necessary  to  enlarge  and  finish  the 
company's  dam,  and  to  finish  Sections  1  and  2  of 
the  proposed  canal  to  the  termination  of  Section  2  at 
Robbers'  Ravine,  near  the  town  of  Folsom. 

The  nature  of  the  site  of  the  dam  is  clearly  indicated 
in  the  accompanying  illustrations.  High  granite  bluffs 
confine  the  river  on  either  side  for  many  miles,  and 
where  the  dam  is  erected  they  form  a  natural  point  for 
the  building  of  such  a  structure.  The  dam  has  an 
elevation  of  210  feet  above  sea  level,  and  of  175  feet 


seven  inches  in  diameter  each,  the  remaining  two  having 
a  diameter  of  five  and  one-half  inches  each,  all  having 
a  stroke  of  five  feet  six  inches  each.  The  details  of  the 
larger  rams  will  illustrate  the  construction  of  the  smal- 
ler ones  as  well.  The  cylinders  are  seven  and  one-half  feet 
in  length,  with  an  external  diameter  of  eleven  inches, 
and  each  has  two  trunnions  on  which  it  is  free  to  oscil- 
late. One  of  these  trunnions  is  solid,  while  the  other  is 
bored  with  a  half-inch  hole  to  i-eceive  the  pressure  water 
by  which  the  apparatus  is  operated.  The  bottom  of  the 
cylinder  has  a  hemispherical  cap  secured  to  it  by  eight, 
one  aud  one-fourth  inch  bolts,  while  at  the  other  end 
there  is  a  brass  stuffing  box  through  which  the  shank  of 
the  piston  passes.  The  piston  is  six  inches  in  diameter 
and  seven  feet  eight  and  one-half  inches  long,  and  the 
piston  head  is  a  hemispherical  brass  knob  with  a  project- 
ing screw,  by  which  it  is  fastened  to  the  piston.  When 
the  shutters  have  been  raised  the  piston  is  fastened  in 


Figure  2. — The  Dam  and  Head  Gates  op  the  Folsom  Water  Power  Company, 
Looking  up  the  American  River. 


above  Sacramento.  It  contains  more  than  37,000  cubic 
yards  of  masonry,  while  the  contents  of  the  head  works 
is  about  15,000  cubic  yards.  The  general  dimensions  of 
the  dam  are  shown  in  Figure  5,  from  which  it  will  be 
seen  that  the  crest  is  provided  with  a  heavy  wooden 
shutter,  180  feet  in  length,  which  can  be  raised  during 
the  low-water  season  in  September  by  five  hydraulic 
rams,  so  as  to  create  a  storage  basin  for  conserving  the 
flow  during  the  hours  of  light  load  when  the  least  amount 
of  water  is  used.  The  basin  formed  when  the  shutter  is 
raised  backs  up  the  water  in  the  river  for  a  distance  of 
about  four  miles,  causing  an  estimated  storage  of  13,- 
007,105  cubic  yards  of  water.  The  shutter  is  a  trussed 
timber  platform,  resting  in  a  masonry  recess  running 
longitudinally  along  the  top  of  the  center  of  the  dam. 
When  raised,  the  platform  is  made  tight  at  the  ends  by 
wedge  pieces,  and  at  the  bottom  by  mud  apron  boards. 
When  lowered  into  the  recess  it  is  flat  and  secure  from 
damage  by  trees  and  logs  which  may  pass  over  it.  Three 
of  the  five  hydraulic  rams  operating  the  shutter  are 


position  by  means  of  a  lockiug  pin,  moved  back  and  forth 
by  a  pinion  aud  hand  wheel. 

This  hydraulic  method  of  operating  the  gates  is  a 
characteristic  feature  of  the  works  of  the  company,  and 
there  are  in  all  about  thirty  similar  rams  in  different 
places,  most  of  which  are  operated  by  hydraulic  pressure, 
at  a  pressure  of  1000  pounds  per  square  inch,  piped  from 
the  state  power  house  on  the  canal.  Snow  and  ice  are 
practically  uuknown  at  Folsom,  and  on  this  account  it 
is  possible  to  use  hydraulic  apparatus  that  would  prove 
impracticable  in  a  severe,  climate.  The  appliances  for 
operating  the  head  gates  on  the  east  side  canal,  and 
which  are  illustrated  in  Figure  6,  are  perhaps  the  most 
noteworthy  of  all.  The  gateways  they  operate  are  six- 
teen feet  by  fourteen  feet  in  the  clear,  and  are  provided  with 
gates  opening  to  a  height  of  twelve  feet  six  .inches  above 
the  sill,  and  made  of  three  by  twelve  inch  timbers, 
secured  together  by  six  bolts  fastened  through  them. 
Each  gate  is  attached  by  link  aud  pin  to  the  lower  end 
of  a  piston  six  inches  in  diameter,  made  of  wrought  iron 
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Figure  3.— Section  1  of  the  East  Canal  op  the  Folsom  Water  Power  Company,  Showing  the 

State  Power  House  in  the  Distance. 


and  sheathed  with  brass.  The  brass  piston,  which  is 
packed  with  cut  leather,  moves  in  a  brass-lined  cast  iron 
cylinder  of  twelve-inch  bore  and  thirteen-foot  stroke, 
closed  at  each  end  with  a  stuffing  box  and  gland  to  re- 
ceive hemp  packing.  The  pistons  are  operated  by  water 
under  the  pressure  stated,  which  is  delivered  to  the 
cylinders  through  a  half-inch  pipe.  To  provide  against 
any  movement  of  the  gates  by  leakage  of  water  in  the 
cylinders,  suitable  checking  gears  are  placed,  there  being 
two  such  gears  to  each  gate,  and  these  gears  are  keyed 
to  a  three  and  one-half  inch  shaft  passing  through  the 
bracket  by  which  the  cylinder  is  mounted  on  the  bulk- 


State  is  using  about  800  horse-power  of  the  power  avail- 
ble  from  this  drop.  Section  1  is  cut  much  of  the  way 
into  solid  granite  cliffs,  and  the  rock  taken  therefrom 
was  almost  entirely  used  in  the  construction  of  the  dam 
and  headworks  on  the  east  side  and  in  the  building  of 
the  heavy  masonry  wall,  eight  feet  wide  on  the  top,  from 
fifteen  to  thirty  feet  wide  at  the  base,  and  in  some  places 
as  high  as  thirty  feet.  This  wall,  which  is  built  on  the 
bed  rock,  forms  the  outer  bank  of  the  canal.  The  sec- 
tion is  provided  with  four  sand  gates,  and  is  about  2000 
feet  in  length. 

Section  2  is  constructed  with  an  outside  bank  of 


Figure  4  -Robbers'  Ravine,  Marking  the  Division  Between  Sections  2  and  3  op  the  Folsom 
Water  Power  Company's  Canal,  Showing  a  Log  Dam  of  the  American  Land  and  Lumber 
Company  and  the  American  River  in  the  Back  Ground. 


head.  A  wire  rope  runs  from  the  top  of  the  gate  to 
each  of  the  wheels,  and  a  spiral  spring  is  riveted  at  one 
end  to  a  projecting  casting  on  the  gear,  and  is  fastened 
at  the  other  to  a  boss  on  the  cylinder  bracket. 

THE   EAST    SIDE    CANAL. 

Two  canals,  known  as  the  West  Side  and  East  Sxle 
Canals,  are  projected  to  continue  on  down  the  river  from 
the  dam.  As  yet  the  West  Side  Canal  has  not  been  con- 
structed, but  the  East  Side  Canal  is  entirely  finished. 
It  is  divided  into  three  sections,  the  first  of  which  ex- 
tends from  the  dam  to  a  point  just  below  the  first  or 
State  fall,  where  a  drop  of  7.33  feet  iu  level  occurs,  at 
which  is  located  the  State  power-bouse.     At  present  the 


earth  and  rock  filling,  on  which  is  laid  a  broad-gauge 
railroad  track,  and  at  the  lower  end  of  the  section  are 
located  four  deep  outlet  gates,  raised  and  lowered  by 
hydraulic  rams.  Section  2  is  4000  feet  long,  and  its 
inner  side  is  faced  by  a  heavy  masonry  wall,  and  the 
outer  side  is  protected  against  the  river  by  heavy  rip- 
rapping. 

The  third  section  was  built  by  the  Folsom  Water 
Power  Company.  It  is  made  by  earth  and  rock  excava- 
tions and  an  earth  rock  fill,  which  forms  the  outer  bank 
of  the  canal  and  which,  as  in  Section  2,  carries  the  rail- 
road track.  The  outer  bank  is  protected  by  rip-rap,  and 
some  portions  of  the   inside  are  faced  with  dry  rubble 
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wall.  Section  3  is  3500  feet  long,  which  makes  the  total 
length  of  the  canal  to  be  9,500  feet. 

The  East  Side  Canal  has  a  width  of  sixty-six  feet 
above  the  headgates.  From  the  headgates  to  the  State 
fall,  Section  1  has  a  width  of  fifty-three  feet  on  top  and 
forty-five  feet  on  the  bottom.  Sections  2  and  3  are 
each  fifty  feet  wide  on  the  top  and  forty  feet  wide  on  the 
bottom.  They  carry  water  eight  feet  deep,  and  with 
such  a  grade  that  the  water  in  the  canal  has  an  estimated 
flow  of  104,000  cubic  feet  per  minute. 

Four  sluice  or  sand  gates,  each  covering  an  opening 
five  by  six  feet  through  the  wing  dam,  are  located  at  the 


stance  will  be  drawn  into  one  or  the  other  of  the  tunnel- 
months  and  be  discharged  through  the  sluices  into  the 
river  below. 

Between  Sections  1  and  2,  and  immediately  over  the 
canal,  the  State  of  California  has  erected  the  Slate 
power-house  previously  referred  to.  This  is  adjoining 
the  yard  of  the  State  Prison  and  is  built  of  heavy  granite 
masonry.  It  has  a  floor  area  of  166  by  sixty  feet,  is 
sixty  feet  high,  and  within  it  are  installed  six  special 
eighty-seven-incb  Leffel  turbine  water  wheels  with  verti- 
cal shafts,  geared  through  beveled  pinions  to  a  horizontal 
shaft  overhead.      From  this  shaft  power  is  delivered  by 


>°  -rDAM>    ANY 


SHOWING  THE  HEADW0RK5  OF  BOTH 

THE    EAST^  WEST  SIDE  CANALS 


Figure  5. — An  Outline  Plan  of  the  Daii  and  Head  Works  of  the  Folsom  Water  Power  Company. 


end  of  the  dam  to  prevent  saud  or  gravel  from  passing 
into  the  canal  and  causing  injury  to  the  wheels.  The  bot- 
tom of  these  gates  is  eight  feet  below  the  level  of  the 
bottom  of  the  canal,  and  a  short  distance  further  down 
the  stream  an  eight-foot  wall  is  built  directly  across  the 
canal.  Inasmuch  as  ordinary  gates  placed  in  the  side 
of  the  canal  would  only  remove  the  gravel  within  a  few 
feet  of  their  entrance,  three  of  the  gates  have  a  tunnel- 
like arrangement  built  through  the  outer  bank,  the 
mouths  of  these  tunnels  covering  the  entire  width  of 
the  canal.  As  the  entrances  to  these  tunnels  are  eight 
feet  below  the  bottom  level  of  the  canal,  the  water  is 
not  impeded  in  its  flow  thereby,  and  any  heavy  sub- 


cables  and  belting  to  a  heav}'  set  of  pumps,  to  a  large 
air  compresser,  to  ice  machines  and  to  electric  lighting 
generators.  The  arrangement  at  the  State  fall  is  such 
that  the  flow  of  water  may  be  directed  either  to  the 
wheels  or  turned  into  Section  2  of  the  canal  through 
side  gates  operated  by  hydraulic  rams,  and  in  addition, ' 
a  log  chute  or  by-pass  is  provided  to  facilitate  the 
passing  of  logs  down  the  canal  to  the  saw  mill  which 
it  is  proposed  will  be  erected  at  Folsom.  No  water  is 
wasted  at  the  State  fall,  but  the  entire  flow  continues 
passing  on  down  the  canal. 

At  the  lower  end  of  Section  2  four  other  sand  gates 
have  been  placed,  but  they  are  more  for  the  purpose  of 
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FrGURE  (i. — Hydraulic  Rams  Operating  Head  Gates  of  the  Folsom  Water 

Power  Company. 

relieving  the  canal  during  storms  than  for  clearing  it  of 
sand  deposits.     They  are  not,  therefore,  fitted  with  tun- 
nels  across   the  caual.     The  company's  railroad  crosses 
from  the  outer  to  the  inner  bank  of  the  caual  ou  a  sub- 
stantial truss  bridge,  supported  by  heavy  masonry  but- 
tresses at  the  upper    end  of  Section  3.      Just  below 
this    bridge   a  timber  boom    is   extended  across   the 
caual  to  deflect  the  logs  into  a  large  log  basiu  cover- 
ing several  acres. 

THe    HYDRAULIC   PLANT. 

The  dam  and  canal  is  the  property  of  the  Fol- 
som Water  Power  Company,  but  the  plant  about  to 
be  described  is  the  property  of  the  Sacramento  Elec- 
tric Power  and  Light  Company,  which  has  acquired 
all  the  power  rights  for  the  water  from  the  Folsom 
Water  Power  Company.  At  the  terminal  of  the 
canal  a  forebay,  150  feet  long,  100  feet  wide  and 
twelve  feet  deep  has  been  constructed  in  a  north- 
westerly direction  at  right  angles  to  the  canal.  It  is 
divided  lengthwise  by  a  continuous  stone  wall,  reach- 
ing above  the  top  of  the  water  and  extending  from 
the  canal  to  the  power-house,  so  as  to  make  virtually 
two  forebays.  Each  of  these  is  again  divided  longi- 
tudinally by  planking  which  does  not  reach  to  the 
surface  of  the  water,  and  gates  are  placed  at  each  end 
of  each  forebay. 

This  construction  was  carried  out  because  at  cer- 
tain seasons  of  the  year  much  silt  is  held  in  suspension 
in  the  water  of  the  American  River,  owing  to  the 
hydraulic  mining  constantly  going  on  in  its  upper 
branches.  The  velocity  of  flow  in  the  river  and  canal 
is  sufficient  to  carry  this  silt  along,  and  uuless  it  were 
interrupted  it  would  cause  considerable  trouble  in  the 
turbines.  Advantage  has  therefore  been  taken  of  the 
fact  that  when  a  channel  is  widened  out  so  as  to  cause 


slack  water  silt  will  be  deposited, 
hence  wide  forebays    were    con- 
structed.     It  will   now  be   clear 
that  in  order  to  clean  out  the  silt 
it  will  only  be  necessary  to  check 
the  flow   in  one  of  the  divisions 
of  the  forebay  by  closing  the  wheel 
gates  and  opening  the  waste  gates, 
thus  allowing  a  small  flow  to  take 
place  in  the  forebay,  dropping  out 
all  silt  with  it,      Then  the  water 
■  is  again  let  in.  and  the  wheels  may 
be  started  and   the  other  part  of 
the  forebay  may  be  cleaned  out. 
But   one   forebay    was    com- 
pleted up  to  the  time  of  the  Elec- 
tric Carnival,  hence  the  plant  was 
operating  to  only  half  its  capacity, 
but  by  October  1st  the  remaining 
forebay  will  be  entirely    finished, 
when  the  entire  plant  will  be  prac- 
tically completed.     The  hydraulic 
part   of    the  equipment  was  fur- 
nished by  the   S.    Morgan-Smith 
Iron  Works,  of  York,  Pa.,  under  contract  with  the  Pelton 
Water  Wheel  Company,  of  San  Francisco,  and  consists  of 
four  pairs  of  30-inch  McCormick  turbines,  having  a  capa- 
city of   1260  horse-power  each,  and  two  of   which,  to- 
gether with  an  exciter  turbine,  are  illustrated  iu  Figure  7. 


Figure  7. — Penstocks  and  Turbines  for  Two  Units  in  the 

Power  House  of  the  Sacramento  Electric 

Power  and  Light  Company. 
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The  wheels  run  under  11  head  of  fifty-five  feet  at  300 
revolutions  per  minute,  and  are  directly  connected  to 
the  armature  shafts  of  the  generators  by  insulated  coup- 
lings. The  inlet  pipes  are  eight  feet  in  diameter,  and  made 
of  five-eighths-inch  steel,  with  double  draft  lubes. 


1 


Figure  8. — The  Powee  House  of  the  Sacramento  Electric 
Power  and  Light  Company  at  Folsom. 

Each  pair  of  wheels  is  furnished  with  a  steel  fly- 
wheel ten  feet  in  diameter,  weighing  10,000  pounds,  and 
which  has  a  peripheral  speed  of  9125  feet  per  minute. 
To  provide  for  the  centrifugal  strain  that  such  a  high 
velocity  gives,  heavy  steel  tires  are  shrunk  on  to  the 
rims.  The  exciters  are  run  by  two  special  wheels  of  a 
size  to  give  them  the  proper  speed,  which  are  also  direct 
connected  as  in  the  case  of  the  larger  wheels.  The  gov- 
ernors are  of  the  Feasch-Picard  type,  the  same  as  are 
used  on  the  Niagara  wheels,  and,  being  located  iu  1he 
generator  room,  are  convenient  for  observation  and 
control.  Under  the  present  temporary  conditions  it 
is  necessary  for  an  attendant  to  watch  the  tachometer 
and  control  the  water  manually. 

-The  wheels  are  made  of  phosphor-bronze  aud 
the  work  throughout  embraces  the  latest  and  most 
improved  practice  iu  hydraulics.  The  hydraulic 
equipment  weighs  upward  of  400,000  pounds,  and 
the  plant,  as  a  whole,  is  believed  to  be  the  most 
massive  and  powerful  in  the  world,  with  the  single 
exception  of  that  at  Niagara. 

THE      POWER      HOUSE. 

Coupled  direct  to  each  of  these  four  turbines,  as 
stated,  through  a  6   7-16  inch    shaft  fitted  with  in- 
sulating flanges,  is  a   750  kilowatt   three-phase  Gen- 
eral Electric  generator.      At  the  time  of  the  Electric 
Carnival  only  two  of  these  generators,  as   shown  in 
Fig.  10, were  in  operation,  and  these  are  without  doubt 
the  largest   three-phase    dynamos    yet    constructed. 
Their   height   is   8  feet  8i  inches,  they  cover  a  floor 
area  of  11  feet  by  8  feet  8  inches,   and  their  weight  is 
57,877  pounds   each.      They  are  provided  with  twenty- 
four  poles,  and  deliver  a  three  phase   current  at  a  peri- 
odicity of  sixty  cycles  per  second  and  at  a  potential  of 
S00  volts.      The  station  is  provided  with  two  four-pole 


500-volt  exciters,  having  a  capacity  of  30  kilowatts  each, 

and    the  entire  four   generators    may    be    excited    from 

either  exciter. 

From  the  generators  the  current  is  led  through  the 

simple  switching-board,  Fig.  10,  to  the  bank  of  the  step- 
up  transformers  placed  in  the  transformer  chamber 
on  the  upper  floor  of  the  building.  These  are  of  the 
large  air-blast  type  manufactured  by  the  General 
Electric  Company,  and  each  have  a  capacity  of  265 
kilowatts.  Each  generator  feeds  a  group  of  three  such 
transformers,  making  a  total  rated  transformer  capa- 
city of  3180  kilowatts  in  the  power  house. 

Only  the  dynamo  potentials  are  handled  at  the 
station  switchboard,  which  is,  as  stated,  essentially 
a  switching  board.  The  two  outside  panels  control  the 
four  generators,  and  as  the  board  is  provided  with 
double  sets  of  bus  bars,  the  generators  may  be 
coupled  to  the  circuits  of  the  pole  lines  as  de- 
sired. The  center  panel  contains  the  synchroniz- 
ing indicator  lamps,  the  exciter  instruments  and  the 
main  line  switches,  while  the  generator  panels,  in  ad- 
dition to  the  switches,  are  provided  with  a  volt- 
meter, current  indicator,  aud  the  usual  pressure 
regulator  in  each  set.  The  switchboard  is  of  Ten- 
nessee marble,  and  presents  a  very  handsome  ap- 
pearance. 

Both  the  primary  and  secondary  coils  of  all  step-up 
transformers  are  worked  in  parallel,  taking  current  at 
800  volts  from  the  generators  and  delivering  to  the  lines 
at  a  potential  of  11,000  volts.  Each  generator  is  pro- 
vided with  a  separate  and  distinct  circuit  from  the  power 
house  to  Sacramento,  and  they  may  be  worked  singlj' 
or  in  parallel,  in  the  latter  instance  a  synchronism  being- 
effected  through  the  use  of  suitable  indicators.  As  yet  the 


Figure  9. — Two  of  the  Four  750-Kilowatt  Three-Phase 
Generators  in  this  Folsom  Power  House. 

transformers  are  run  without  the  air  blast,  but  as  soon  as 
the  load  increases  sufficiently  to  cause  material  heating, 
both  the  power  house  at  Folsom  and  the  sub-station  at 
Sacramento  will  be  equipped  with  Sturtevant  blowers, 
each  operated  by  a  2- kilowatt  inductor  motor. 
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The  power  hou.se,  which  is  shown  at  Fig.  8.  is 
divided  into  practically  four  parts.  The  photograph 
from  which  the  accompanying  illustration  was  made  was 
taken  before  water  was  run  into  the  tail-race,  and  at 
present  the  water  comes  up  withiu  a  few  inches  of  the 


Figure  10. — Generator  Switchboard  at  the  Folsom 
Power  House. 

arches.  The  tail-race  forms  the  first  section  of  the  power 
house  and  the  first  story  is  divided  into  two  portions, 
one  for  the  turbines  and  the  other  for  the  electrical  ap- 
paratus. The  transformers  occupy  the  upper  story,  form- 
ing the  fourth  portion  of  the  station.  The  secondaries 
are  led  from  the  transformers  to  the  pole  lines  out 
through  twelve  porcelain-lined  holes  in  the  end  of  the 
station,  protected  by  a  substantial  hood. 

THE      POLE      LINE. 

The  pole  line  fittingly  exhibits  the  care  that  has 
been  exercised  in  the  construction  of  the  entire  installa- 
tion. It  is  a  double  line  throughout,  and  following,  as 
it  does,  along  the  sides  of  the  country  road  and  the  Sac- 
ramento Valley  railroad,  it  forms  an  avenue  of  poles 
20.4  miles  in  length  and  of  uniform  construction.  Fort}'- 
foot  peeled  Washington  cedar  poles  of  diameters  averag- 
ing twelve  inches  at  the  top  to  sixteen  inches  at  the  butt, 
are  used  throughout  the  country  division,  but  in  the 
city  sixty-foot  poles  have  been  placed  at  points  of  inter- 
section with  other  pole  lines.  The  transmission  circuits 
proper,  or  those  carried  on  the  country  pole  lines,  are 
supported  on  large  special  double-petticoat  porcelain  in- 
sulators that  have  been  tested  to  withstand  a  potential 
of  25.000  volts  A.  C.  The  pole  lines  each  support  six 
No.  1  B.  &  S.  bare  copper  wires,  effecting  transmission 
with  an  estimated  line  loss  of  ten  per  cent.  Four  such 
wires  are  carried  by  the  upper  cross  arm  and  the  two  re- 
maining wires  by  the  remaining  cross  arms,  as  clearly 


shown  in  Figure  11.  The  illustration  also  shows  that  the 
poles  are  gained  for  two  extra  cross  arms,  with  the  inten- 
tion of  doubling  the  capacity  when  necessary.  The  cross 
arms,  which  are  braced  with  angle  irons,  are  seven  feet 
in  length,  having  a  section  of  4x4  inches,  and  the  poles 
are  set  fifty  to  the  mile,  being  placed  six  feet  in  the 
ground. 

For  many  years  the  Sunset  Telephone  and  Tele- 
graph Company  operated  a  long-distance  telephone  line 
between  Sacramento  and  Folsom.  It  was  of  ordinary 
galvanized  iron  construction  and  grounded  at  each  end, 
but  as  soon  as  the  power  transmission  lines  were  put  in 
operation  the  telephone  circuit  became  useless  from  the 
induction.  The  new  Capital  Telephone  and  Telegraph 
Company,  however,  which  has  just  been  established 
in  Sacramento,  secured  the  privilege  of  placing  a  third 
cross  arm  on  one  of  the  pole  lines  a  distance  of  thirty- 
six  inches  below  the  lowest  power  line.  Number  14  bare 
copper  wire  is  supported  on  porcelain  knobs  four  feet 
apart,  and  the  wires  are  transposed  at  every  fifth  pole. 
Collimbia  receivers  and  carbou  transmitters  are  used, 
and  the  service  is  not  only  satisfactory  between  Sacra- 
mento and  Folsom,  but  conversation  may  be  carried  ou 
from  Sacramento  to  Placerville,  which  is  thirty-eight 
miles   beyond  Folsom,  or  a  total  distance  of  fifty  miles. 

The  actual  length  of  the  power  transmission  circuits 
as  measured  by  the  pole  line  is  as  follows: 

Feet. 

From  the  power  house  to  the  railroad  depot  at 

Folsom  1,05b* 

From  the  Folsom  depot  to  the  limits  of  Sacra- 
mento   102,432 

From  the  city  limits  to  the  sub-station 10,000 


Total  length  of  pole  line.... 
Or,  practically,  21J  miles. 


113,488 


Figure  11.— Double  Pole  Line  Transmission  Circuits  of  the 
Sacramento  Electric  Power  and  Light  Company. 

the   sub-station. 
The  distributing  station,  as  the  step-down  or   sub- 
station  of  the   Sacramento    Electric   Power  and    Light 
Company  is    called,   is   located   on    the  northwest   cor- 
ner of  Sixth  and   H   streets,   Sacramento,   quite   close 
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to  the  business  portion  of  town.  It  is  a  substantial 
lire-proof  structure,  two  stories  in  height,  with  an  airy 
basement,  and  in  addition  to  the  general  offices  of  the 
company,  which,  when  completed,  will  occupy  the  front 


Figure  12. — The  Motor-Generator  Room  in  the  Sub-statiom 

of  the  Sacramento  Electric  Power  and  Light 

Company  at  Sacramento. 

corner  portion,  it  contains  the  motor  and  generator 
room  (Fig.  12)  on  the  ground  floor.  This  room  has  an 
area  of  50  by  100  feet  in  the  clear,  and  here  are  located 
the  three  3-phase  synchronous  motors  and  the  various 
electric  railway  genera- 
tors, and  arc  lighting 
dynamos  comprising  the 
plant. 

From  the  pole  line 
the  transmission  circuits 
are  led  direct  to  the  step- 
down  transformer  cham- 
ber in  the  sub-station. 
Only  a  temporary 
wooden  apartment, 
which  appears  in  the 
corner  of  the  dyuaino 
room  (Fig.  12)  is  used 
at  present,  as  the  per- 
manent chamber  has 
not  yet  been  completed. 
Here  are  located  nine 
125-kilowatttype  "A  B" 
or  air  blast  transformers, 
taking  energy  at  10,000 
volts,  and  transforming 
down  to  the  various  po- 
tentials required  for  the 
different  forms  of  dis- 
tribution. 


being  distributed  over  the  city  on  a  four-wire  system  con- 
sisting of  three  wires  for  the  three-phase  current,  and  of 
a  fourth  or  neutral  wire.  The  incandescent  lighting  ser- 
vice is  rendered  from  extensions  made  between  either  of 
the  three  wires  and  the  neutral,  due  care  of  course  being 
maintained  to  keep  the  circuits  balanced  within  reasona- 
ble limits,  but  the  power  service  is  rendered  from  the 
three-phase  wiring  without  reference  to  the  neutral  in 
any  way.  Motors  of  large  capacity  will  undoubtedly  be 
operated  from  500-volt  three-phase  wiring,  while  the  125 
and  250-volt  four-wire  system  will  be  used  for  incandes- 
cent lighting  and  small  motor  work. 

The  synchronous  motors  used  are  of  the  General 
Electric  "A  F  "  type,  form  A,  and  each  have  a  capacity 
of  250  kilowatts.  These  motors  are  identical  in  all  de- 
tails. Each  has  sixteen  poles,  and  develops  300  horse- 
power at  a  speed  of  450  revolutions  per  minute.  They 
are  operated  at  an  E.  M.  F.  of  500  volts,  the  current  al- 
ternating at  a  periodicity  of  60  cycles.  A  peculiarity  of 
the  plant  is  the  fact  that  the  motors  are  connected  di- 
rectly in  line  with  the  main  shafting  through  friction 
clutches,  and  all  pulleys  on  the  shafting  are  friction  pul- 
leys. The  main  shafting,  including  the  motor  shafts,  is 
91  feet  6  inches  in  length  over  all,  and  has  a  uniform 
diameter  of  seven  inches.  Its  speed  is,  of  course,  identi- 
cal with  that  of  the  motors,  or  450  revolutions  per  min- 
ute, and  from  the  shaft  are  belted  direct :  One  General 
Electric,  4-pole,  200-kilowatt,  500-volt  railway  generator  ; 
two  Edison  bi-polar,  500-volt  railway  generators  rated  at 
100  kilowatts  each,  and  one  Thomson-Houston  M.  P.  90, 


Figure  13. — The  Oar  Barn  of  the  Central  Electric  Railway  Company,  Sacramento. 


The  large  250-kilowatt  synchronous  motors  are  sup 
plied  with  energy  from  six  of  the  nine  125-kilowatt  trans- 
formers, delivering  current  at  500  volts.  The  remain- 
ing  transformers   step  down  to  125  volts,   the   current 


500-volt  generator ;  also  three  Brush  arc  lighting  Class 
Y  dynamos,  each  having  a  capacity  of  100,  2000  candle- 
power  arc  lamps,  and  each  of  which,  therefore,  has  a 
rated  output  of  9.6  amperes  at  5000  volts.     The  approxi- 
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mate  energy  required  to  operate  these  dynamos  at   full 
load  is  1000  horse-power. 

No  novel  features  are  presented  in  the  switchboards, 
which  are  of  the  usual  fire-proof  form.  The  sub-station 
will  eventually  contain  four  distinct  boards',  the  first  of 
which  handles  the  incandescent  lighting  circuits  of  the 
city.  From  the  second  switchboard,  which  is  fed  with 
3-phase  current  at  a  potential  of  500  volts  from  the  trans- 
former room,  the  circuits  run  through  the  usual  devices 
to  the  three  250-kilowatt  motors  described.  The  third 
switchboard  will  control  the  various  railway  generators 
and  circuits,  while  the  fourth  switchboard  is  the  stand- 
ard form  of  arc  lighting  board  designed  and  manufactured 
by  the  General  Electric  Company. 

POWER    CONSUMPTION. 

An  observation  that  should  be  emphasized  in  a  de- 
scription of  the  Sacramento  Electric  Power  and  Light 
Company's  plant  is  the  fact  that  a  market  for  a  consider- 
able portion  of  its  output  is  already  contracted  for.  The 
transmission  scheme  itself  is,  therefore,  a  reality  and  not 
a  venture,  and  of  its  consumers  at  the  present  time,  the 
Central  Electric  Railway  Company,  comprising  the  en- 
tire street  railway  system  of  the  city,  is  the  lai-gest  pa- 
tron. This  road  embraces  24.5  miles  of  a  single  track 
and  17  miles  of  double  track,  a  standard  gauge  of  4  feet 
8i  inches  being  used.  The  i*ails  are  of  combination 
type,  weighing  from  35  pounds  to  56  pounds  per  yard, 
according  to  whether  they  are  used  on  the  main  thor- 
oughfares or  on  branch  lines.  The  cars  are  largely  of 
the  combination  type,  and  the  practice  of  equipping  each 
car  with  a  15  horse-power  single  reduction  motor  has 
been  adopted  because  Sacramento  is  an  absolutely  level 
city,  and  the  simple  single  equipment  has  been  found  to 
be  satisfactory  in  every  way.  Brill  trucks  are  used  ex- 
clusively, and  in  all  the  system  comprises  thirty-two 
motor  cars  and  three  trailers.  The  maximum  power  re- 
quired to  operate  the  system  is  650  horse-poAver,  but  in 
laying  out  the  station  a  surplus  of  250  horse-power  has 
been  provided  for  extensions  of  the  road,  and  the  capacity 
available  by  the  railway  company  from  the  transmission 
circuits,  is,  therefore,  900  horse-power. 

The  Company  owns  about  three-quarters  of  the  block 
bounded  by  Twenty-eighth,  Twenty-ninth,  N  and  M 
streets,  upon  the  south-east  corner  of  which  is  located 
the  large  brick  car-barn  illustrated  in  Fig.  14.  This 
structure  has  a  capacity  of  housing  forty-eight  cars,  and 
in  addition  contains  in  the  rear  a  well-fitted  repair  shop 
operated  by  electric  power.  Other  buildings  adjacent 
contain  a  blacksmith,  carpenter  and  paint  shop,  while 
the  offices  of  the  general  manager  of  the  road  occupy  the 
front  corner  portion  of  the  main  building. 

The  system  is  well  provided  with  features  for  at- 
tracting the  patronage  of  the  amusement-loving  public. 
At  East  Park,  on  Thirty-first  street,  the  company  has 
erected  the  largest  toboggan  slide  in  the  State,  which  is 
operated  by  a  10  horse-power  electric  motor  run  from  the 
railroad  circuit.  Here  a  hotel  has  been  erected,  and  the 
park  itself  is  a  very  attractive  recreation  and  picnic 
ground,     Oak  Park,  which  is  owned  by  the  company,  is 


situated  on  the  south-east  corner  of  the  city  limits,  and 
here  are  found  lawns,  gardens  and  other  attractions, 
among  which  is  an  excellent  dancing  pavilion.  The 
branch  of  the  railroad  reaching  Oak  Park  also  extends 
to  the  baseball  ground,  while  on  the  M  street  line  is  lo- 
cated the  well-known  Sutter's  Fort  with  its  surrounding 
grounds,  and  which  daily  attracts  hundreds  of  visitors. 

New  demands  for  power  seem  to  be  arising  daily 
and  negotiations  are  now  in  progress  with  the  Southern 
Pacific  Company  for  the  placing  of  900  horse  power  in 
motors  in  the  railroad  shops,  which  at  present  are  opera- 
ted by  steam.  These  shops  employ  about  4000  men,  and 
it  is  possible  that  the  amount  of  power  required  for  their 
operation  may  materially  exceed  the  figure  named. 

Sacramento  is  located  on  a  low,  level  country  that 
is  protected  from  inundations  from  the  Sacramento  river 
by  means  of  levees  built  along  its  bank,  as  a  result  of 
which  there  is  a  considerable  seepage  of  water  beneath 
its  soil,  and  at  present  this  seepage  is  collected  by  means 
of  percolation,  and  pumped  back  into  the  river,  the 
power  for  running  the  pump  being  obtained  from  the 
city  water-works.  During  the  recent  State  Fair,  how- 
ever, the  members  of  the  City  Board  of  Trustees  were  so 
impressed  with  the  efficacy  of  operating  centrifugal 
pumps  from  induction  motors  that  they  have  now  passed 
a  resolution  inviting  proposals  for  the  operating  of  the 
city  pumping  station  by  electricity,  and  as  a  result  of 
which,  it  is  believed  that  the  Sacramento  Electric  Power 
and  Light  Company  will  receive  the  contract  for  deliver- 
ing several  hundred  horse-power  for  the  purposes  named. 

Referring  to  the  question  which  has  been  raised  from 
time  to  time  as  to  the  water-power  available  for  use  at 
Folsom,  Mr.  H.  T.  Knight,  consulting  hydraulic  en- 
gineer for  the  Folsom  Water  Power  Company  and  who 
has  perhaps  made  more  careful  measurement  of  the 
water  supply  of  the  American  River  than  any  other 
person,  reports  that  the  available  fall  below  the  power- 
house from  the  tail  race  of  the  plant  to  the  American 
River  is  twenty-six  feet,  while  the  head  utilized  by  the 
present  plant  is  55  feet.  This  twenty-six-foot  fall  can 
be  readily  utilized,  Mr.  Knight  states,  by  constructing 
about  100  feet  of  canal  from  the  present  tail  race,  fifty- 
five  or  sixty  feet  in  length,  to  carry  the  water  from  the 
proposed  supplementary  power-house  to  the  river.  The 
present  arrangements  of  the  Sacramento  Electric  Power 
and  Light  Company  contemplate  the  use  of  only  about 
one-third  of  the  capacity  of  the  canal,  and  its  remaining 
capacity  may  be  made  available  for  additional  installa- 
tions by  a  comparative! jr  small  outlay. 

The  electrical  equipment  of  the  system  of  the  Sacra- 
mento Electric  Power  and  Light  Company  was  installed 
by  the  General  Electric  Company  through  its  regular  en- 
gineering corps,  the  work  being  placed  under  the  general 
supervision  of  Mr.  J.  A.  Lighthipe,  Chief  Engineer  of 
the  Pacific  Coast  office,  who  was  assisted  by  Mr.  A.  C. 
Jewett,  Superintendent  of  Construction  at  the  power 
house,  by  Mr.  B.  O.  Boswell,  Superintendent  of  Pole 
Line  Construction,  and  by  Mr.  C.  O.  Schaeffer,  Super- 
intendent of  Construction  at  the  sub-station. 

The  principal  stockholders  of  the  Sacramento  Elec- 
tric Power  and  Light  Company,  as  well  as  of  the  Central 
Electric  Railway  Company,  are  Messrs.  Albert  Gallatin, 
Horatio  C.  Livermore,  Charles  E.  Livermore  and  others. 
The  officers  of  the  first-named  corporation  are  Albert 
Gallatin,  President;  Horatio  P.  Livermore,  General  Man- 
ager, and  Joshua  Barker,  Secretary,  and  it  is  to  the 
energy  and  enterprise  of  these  gentlemen  and  Mr. 
Charles  E.  Livermore,  that  the  installation  of  this  re- 
markable j)ower  transmission  is  due. 
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THE  CAPITAL   GAS   COMPANY. 


Up  to  the  present  time  the  requirements  of  the  Sac- 
ramentans  for  gas  and  electric  light  and  for  electric 
power  have  been  catered  to  by  the  Capital  Gas  Company, 
a  powerful  concern  that  was  organized  by  the  consolida- 
tion of  the  Sacramento  Gas  Company  and  the  Citizens' 
Gas,  Light  and  Heat  Company.  The  then  new  concern 
was  incorporated,  on  January  4th,  1875,  with  a  capital 
stock  of  $40,000,  which  was  subsequently  reduced  to 
$10,000  while  at  present  the  amount  is  divided  into 
10,000  shares  at  $50  each,  making  a  total  issue  of 
$500,000.  Among  the  original  incorporators  of  the  Cap- 
ital Gas  Company,  and  all  of  whom  are  now  holders  of 
its  stock  to  a  great  extent,  are  names  that  are  known  the 
country  over.  Leland  Stanford,  Mark  Hopkins,  Charles 
Crocker  and  C.  P.  Huntington  all  had  considerable  hold- 
ings, as  did  Wm,  Alvord,  now  of  the  Bank  of  California, 


stituted  the  first  effort  of  the  parent  Thomson-Houston 
company  to  introduce  its  electric  lighting  machinery  on 
the  Pacific  Coast ;  its  "  apparatus  "  consisted  of  one  12- 
lamp  2000  candle  power  arc  lighting  dynamo  and  one 
25-lamp  dynamo,  which  were  among  the  first  brought 
to  the  Pacific  Coast ;  hence  it  is  clear  that  the  subject  of 
this  sketch  is  at  least  entitled  to  mention  in  electrical 
history. 

At  the  present  the  Capital  Gas  Company  is  operating 
practically  all  the  electric  lights,  both  arc  and  incandes- 
cent, burned  in  Sacramento  ;  but  the  electric  power  con- 
sumed is,  on  the  other  hand,  most  generally  furnished 
by  the  Sacramento  Electric  Power  and  Light  Company. 
Incandescent  service  is  furnished  both  by  the  fiat  rate 
and  meter  systems,  the  rate  for  the  latter  being  15  cents 
per  kilowatt  hour,  with  a  sliding  scale  of  discount  ac- 
cording to  the  amount  consumed.  For  arc  lighting  by 
2000  candle  power  lamps  the  weekly  rates  vary  as  fol- 


Figures  1  and  2.— The  Electric  Power  House  and  Gas  Works  of  the  Capital  Gas  Company,  Sacramento. 


Oliver  Eldridge,  of  the  Pacific  Telephone  and  Telegraph 
Company,  and  B.  J  Tallant,  the  banker.  In  addition  to 
these,  the  Capital  Gas  Company  now  has  coupled  with  it 
the  names  of  B.  U.  Steinman,  Mayor  of  Sacramento  and 
who  is  President  of  the  Company;  C.  H.  Cummings,  Secre- 
tary and  Treasurer;  Frank  Miller,  President  of  the  Bank 
of  D.  O.  Mills  &  Co.;  Benj.  Welsh  ;  Oliver  Eldridge,  who 
is  Vice-President ;  H.  H.  Taylor  and  H.  C.  Woods  of 
San  Francisco,  and  others  —  hence  it  will  be  seen  that 
the  commercial  antagonist  of  the  Sacramento  Electric 
Power  and  Light  Company  is  supported  by  men  of  the 
soundest  financial  standing. 

The  industry  of  electric  lighting  was  not  entered  into 
by  the  Capital  Gas  Company  until  18S7,  when  the  busi- 
ness, apparatus  and  good  will  of  the  Pacific  Thomson- 
Houston  Electric  Company  was  purchased.  The  com- 
pany was  exploited  by  Mr.  F.  G.  Waterhouse.  and  con- 


lows  :  Nine  o'clock  circuit,  $2  ;  ten  o'clock  circuit, 
$2.25  ;  twelve  o'clock  circuit,  $2.75,  and  all  night  circuit, 
$3.50.  The  gas  rate  for  lighting  and  fuel  purposes  is 
$2.50  per  thousand  cubic  feet. 

The  power  house  of  the  Capital  Gas  Company  (Fig. 
1)  is  a  substantial  brick  building  having  inside  dimen- 
sions of  124  feet  by  104  feet.  It  is  of  thoroughly  fire- 
proof construction,  and  contains  no  wood  work  or  timber 
whatever,  except  the  door  and  window  casings  and 
the  mats  about  the  high  potential  dynamos.  It  is  divided 
by  a  fire  wall  into  two  portions,  known  as  the  dynamo 
and  boiler  rooms,  the  former  being  124  by  64  feet  in 
area,  and  the  latter  124  by  40  feet.  The  roof  over  each 
is  of  corrugated  iron,  supported  by  iron  trusses,  and  be- 
neath the  dynamo  room  is  a  basement  12  feet  high.  The 
floor  of  the  dynamo  and  engine  room  is  supported  by 
brick  piers  and  steel  I  beams  which  carry  brick  arches 
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over  which  is  placed  the  concrete  tioor.  The  entire  con- 
struction is  most  substantial,  and  is  designed  with  the 
idea  of  preventing  a  recurrence  of  the  destructive  fire 
which  consumed  the  plant  in  April,  1894. 

In  the  boiler  room  is  a  battery  of  six  Babcock 
it  Wilcox  water  tube  boilers  having  a  working  capacity 
of  900  horse  power,  and  which  operate  under  pressure 
as  high  as  140  pounds  to  the  square  inch.  The  boiler 
feed  pumps  consist  of  one  6  inch  Dow  pump  having  a 
capacity  in  excess  of  the  requirements  of  the  boilers, 
together  with  an  auxiliary  of  two  4-inch  Buffalo  duplex 
pumps.  In  addition,  the  boiler  room  contains  a  5-inch 
Buffalo  duplex  pump,  to  be  used  for  fire  purposes.  A 
large  horizontal  flue  extends  along  the  rear  of  the  boil- 
ers for  a  distance  of  over  70  feet,  ending  in  the  chamber 
of  the  brick  stack  This  stack,  which  is  140  feet  high 
and  circular  in  form,   rests  on  a  brick  foundation  that  is 


As  is  well  known,  the  item  of  fuel  has  always  been 
of  serious  concern  in  California,  and,  as  a  result  of  care- 
ful experiment,  the  Capital  Gas  Company  has  now 
adopted  and  is  using  lone  coal,  under  a  forced  draught  of 
J  inch  pressure.  This  is  a  lignite  coal  mined  not  far 
from  Sacramento,  and  which  has  a  market  value  of  $1.80 
per  ton.  It  is  only  recently  that  it  has  been  found  pos- 
sible to  use  lone  coal  to  any  advantage,  otherwise  its 
low  price,  as  compared  with  the  rates  of  $6  and  $7  per 
ton  for  ordinary  coal,  would  have  brought  it  iuto  exten- 
sive use.  The  boilers  are  also  fitted  for  burning  Welch 
anthracite  coal  should  it  be  necessary  for  any  reason 
to  change  from  lone  coal.  The  plant  has  coal  stor- 
age bins  for  about  4000  tons  for  the  electric  light  plant 
and  for  about  7000  tons  for  the  gas  works.  The  Com- 
pany imports  all  coal  direct. 

The  motive  power  for  the  electric  plaut  consists  of 


Figures  3  and  4. — Interior  op  the  Electric  Light  Plant  of  the  Capital  Gas  Company,  Sacramento. 


30  feet  square,  and  its  base,  which  is  18  feet  square  (out- 
side measurement),  contains  the  chamber,  13  feet  square. 
At  a  height  of  30  feet  this  chamber  is  brought  to  the 
cylindrical  portion  of  the  stack  proper,  and  extends  to 
the  top  with  an  internal  diameter  of  7  feet.  Not  only 
the  stack  but  the  entire  station  was  laid  out  for  an  ulti- 
mate capacity  of  double  the  present  size. 

The  condensing  plant  is  located  in  the  basement  of 
the  station,  and  consists  of  three  Davidson  condensers 
each  having  a  capacity  of  650  horse-power.  The  engines 
are  connected  to  an  exhaust  header  so  arranged  as  to  use 
one  or  more  condensers  at  any  time.  Condensing  water 
is  taken  from  the  Sacramento  river,  on  the  bank  of 
which  the  station  is  located.  From  the  hot  well  the 
water  is  passed  through  Baragwanath  tubular  heaters. 
The  water  is  practically  free  from  scale,  as  it  never 
forms  more  than  a  mud  scale  1-16  of  an  inch  thick, 
which  soon  scales  off. 


three  engines,  each  of  which  is  belted  direct  to  the  coun- 
tershaftiug,  which  is  along  the  north  wall  of  the  building 
under  the  switchboard  gallery.  The  first  engine  is  a 
cross  compound  Corliss  condensing  engine,  built  by  the 
Risdon  Iron  Works  of  San  Francisco.  It  has  a  stroke 
of  4S  inches,  with  cylinders  22  inches  and  40  inches  in 
diameter,  respectively,  and,  running  at  SO  revolutions 
per  minute  with  steam  at  120  pounds,  it  develops  600 
horse  power.  The  next  engine  is  a  triple  expansion  ma- 
rine type  vertical,  built  by  the  San  Francisco  Tool  Com- 
pauy,  and  which  has  a  capacity  of  400  horse  power  at 
140  revolutions  per  minute.  The  stroke  of  the  engine 
is  30  inches ;  the  high-pressure  cylinder  has  a  diameter 
of  15  inches,  the  intermediate  cylinder  has  a  diameter  of 
24  inches,  while  two  low  pressure  cylinders  each  having 
a  diameter  of  24  inches  are  used.  Iu  order  to  economize 
floor  space,  one  of  these  low  pressure  cylinders  is  placed 
in  tandem  over  the  high  pressure  cylinder  and  the  other 
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is  iu  tandem  over  the  intermediate  cylinder.  The  third 
engine  is  a  simple  Eeynolds  Corliss,  20  by  48  inches,  run 
condensing,  and  which  delivers  250  horse  power  at  78 
revolutions  per  minute. 

These  engines  all  belt  together  from  their  fly  wheels 
to  the  line  shafting,  a  double  leatlier  belt  30  inches  in 
width  being  used  on  the  Eeynolds  Corliss  and  rope  trans- 
mission being  used  on  the  other  two  engines,  the  Risdon 
cross  compound  being  equipped  with  ten  2-inch  single 
manilla  ropes  and  the  vertical  engine  being  equipped 
with  the  Link  Belt  Company's  rope  transmission, 
using  1^-iuch  manilla  ropes.  The  driven  pulleys 
of  the  countershaft  are  equipped  with  Hill  clutch 
couplings,  except  for  the  vertical  engine,  which  is  so  ar- 
ranged with  flanges  as  to  be  detachable,  iu  order  that,  if 
desired,  it  may  be  at  rest  while  the  shaft  is  in  motion. 
The  countershafting  runs  at  272  revolutions  per  minute, 
is  equipped  throughout  with  self-oiLing  bearings,  is  100 
feet  long,  and  its  diameter  varies  from  5J  inches  to  4-J 
inches.  The  driving  pulleys  on  the  countershaft  are, 
wherever  necessary,  equipped  with  Hill  clutches. 

The  generating  plant  consists  of  eleven  50  lamp 
Thomson-Houston  arc  dynamos  and  two  35  lamp  arc 
machines  of  the  same  make.  Also  one  ''  D  62  "  500  volt 
Thomson-Houston  power  generator  for  the  distribution 
of  both  light  and  power  on  metallic  service,  together  with 
one  60  kilowatt  Thomson-Houston  alternator  aud  two 
120  kilowatt  General  Electric  alternators.  All  leads 
from  dynamo  to  switchboard  are  carried  in  iron-armored 
conduits  under  the  floors  and  up  along  a  wall  of 
the  station  to  the  switchboard  gallery,  which  is  con- 
structed entirely  of  iron  and  marble,  with  the  usual  fit- 
tings common  to  the  latest  type  of  fire-proof  switchboards 
as  manufactured  by  the  General  Electric  Company. 

Overhead  distribution  is  used  exclusively,  and  the 
pole  lines  and  circuits  for  the  various  services  embrace 
all  the  principal  streets,  while  the  entire  city  is  covered 
by  the  arc  circuits  for  public  lighting.  The  main  pole 
line  from  the  station  to  the  business  centers  consists  of 
sawed  Santa  Cruz  redwood  poles,  16  inches  square  at  the 
butt  and  10  inches  square  at  the  top.     Eight-pin  cross- 


Figure  5.—  Interior  op  the  Electric  Light  Plant  of  the 
Capital  Gas  Company,  Sacramento. 

arms,  4  inches  by  6  inches,    are  used,  and  the  construc- 
tion is  very  substantial. 

The  Directors  of  the  Capital  Gas  Company  have 
long  since  realized  that  it  is  the  province  of  organiza- 
tions of  their  class  to  furnish  illumination  in  whatever 
form  the  public  may  demand,  whether  that  be  as  gas  or 


as  electric  light,  hence  in  the  prosecution  of  their  light- 
ing business  they  have  given  great  attention  to  the  de- 
velopment of  their  gas  works.  This  is  principally  con- 
tained in  an  irregularly  shaped  building  constituting  the 
retort  house,  which  has  an  area  of  66  by  100  feet,  and 
the  purifying  and  lime  house,  having  an  area  of  60  by  80 


Figure  6. — Interior  of  the  Electric  Light  Plant  of  the 
Capital  Gas  Company,  Sacramento. 

feet.  In  this  combined  buildiug  are  contained  the  en- 
gine and  pump  rooms,  the  scrubber  and  purifying  rooms 
and  the  lime  storage.  In  the  retort  house  are  eight 
benches  of  six  retorts  each,  each  bench  being  heated  with 
a  half  depth  regenerative  furnace.  A  six-foot  setting  of 
the  Lowe  double  superheater,  with  all  necessary  pumps, 
injectors,  elevating  machinery,  meters,  steam  and  air 
plant  used  in  the  generation  of  water  gas,  are  used. 
Two  seven-foot  MacDonald  station  meters,  each  having 
a  capacity  of  300,000  cubic  feet  per  day,  are  here  located, 
while  on  the  grounds  are  three  gas-holders,  each  having 
a  capacity  of  70,000  cubic  feet.  The  gas  produced  is  of 
20  candle  power  absolute. 

PERSONAL. 

Mr.  G.  Gustavson  has  been  appointed  General 
Manager  of  the  Oakland,  San  Leandro  and  Haywards 
Electric  Road,  vice  F.  M.  Leland,  resigned. 

Mr.  V.  J.  Mayo,  has  resigned  the  Superintendency 
of  the  Capital  Telephone  and  Telegraph  Company,  and 
is  at  present  in  San  Francisco. 

Me.  T.  P.  Hornsby,  representing  the  National 
School  of  Electricity,  is  organizing  classes  for  the  schools 
in  San  Francisco. 

Mr.  Michael  T.  O'Day,  M.  S.  E.  E.,  Professor  of 
Applied  Electricity,  University  of  Notre  Dame,  Iudiana, 
is  visiting  San  Francisco  and  other  California  cities  for 
rest  and  recreation. 

Mr.  Francis  O.  Blackwell,  Chief  Engineer  of  the 
power  and  mining  department  of  the  General  Electric 
Company,  and  who  has  been  spending  several  weeks  of  his 
vacation  on  the  Pacific  Coast,  has  returned  to  the  East. 

Mr.  W.  S.  Heger,  universally  known  as  a  pioneer 
in  the  electric  lighting  business,  has  assumed  the  mana- 
gership of  the  Pacific  Coast  office  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  with  headquarters 
in  the  Mills  Building  San  Francisco.  His  many  friends 
on  the  Pacific  Coast  are  pleased  to  know  of  his  return 
and  wish  him  unlimited  success. 


Sept.,  1895.] 


THE   JOURNAL  OF    ELECTRICITY. 


67 


THE    ELECTRIC    CARNIVAL. 


Resplendent  indeed  was  the  scene,  when,  on  the 
perfect  evening  of  September  9th  the  joy  felt  by  the  peo- 
ple of  the  city  of  Sacramento  over  the  completion  of  an 
enterprise  that  assured  a  cheap  power  to  its  languishing 
industries,  gave.outbursts  of  approval  in  the  decorations 
of  gaudy  carnival  array,  in  brilliant  illuminations,  in 
electric  pageants,  and  in  the  hospitality  that  has  become 
proverbial  to  California  and  Californians.  The  occasion 
was  one  of  triple  jubilee  ;  the  State  Fair,  that,  has  yearly 
drawn  thousands  to  the  Capital  City,  was  in  progress. 
Then  it  was  "  Admission  Day  "—the  forty-fifth  anniver- 
sary of  the  entry  of  California  into  the  sisterhood  of 
States — and  thousands  upon  thousands  of  members  of 


proud  in  the  knowledge  that  they  have  accomplished  an 
undertaking  never  before  attained. 

Picture,  if  you  will,  broad  thoroughfares  forming 
the  principal  streets  of  a  community  whose  long  lines  of 
low,  two-story  buildings,  and  with  here  and  there  modern 
office  buildings  aud  mercantile  houses  cropping  far  above 
their  lowly  neighbors,  betoken  a  recent  development 
into  cityhood.  Its  smooth,  paved  streets  and  broad, 
well-kept  sidewalks  indicate  a  spirit  of  enterprise,  and 
when,  on  looking  further  one  finds  some  of  the  largest 
and  finest  retail  stores  in  the  West,  he  feels  anew  that 
Sacramento  is  fast  becoming  metropolitan  in  its  way. 
But  on  this  night  its  streets  are  densely  thronged  with 
people  whose  radiant,  expectant  faces  speak  of  some  ap- 
proaching event,  even  were  not  these  streets  arched  and 


Electric  Illumination  of  the  State  Capitol  on  the  Evening  of  September  9,  1895. 


the  Native  Sons  of  the  Golden  West,  which  is  the  mighti- 
est social  organization  in  California,  were  gathered  to 
honor  the  natal  day  of  their  beloved  State.  The  success 
at  the  Fair  had  been  unprecedented,  and  never  before 
had  the  attendance  to  the  celebration  of  the  Native  Sons 
and  Daughters  been  so  large,  or  had  the  "Parlors,"  as  the 
lodges  are  termed,  gathered  in  such  good  cheer  and  mer- 
riment. It  was  a  gala  day  indeed,  with  its  magnificent 
parades  and  sumptuous  receptions,  but  its  crowning 
feature  was  the  "Grand  Electric  Carnival,"  to  the  suc- 
cess of  which  loyal  Sacramentans  had  devoted  weeks  of 
time,  and  spent  thousands  of  dollars.  Nor  were  their 
exertions  in  vain,  for  never  before  has  the  world  wit- 
nessed such  a  sight,  nor  never  again  can  a  community 
experience  the  novelty  and  enthusiasm  of  those  who  are 


bedecked  in  the  most  brilliant  raimeut  of  carnival  col- 
ors, or  were  not  the  buildings,  as  far  as  eye  could  reach, 
simply  ablaze  with  thousands  of  decorative  lights. 
Everywhere,  from  the  miles  upon  miles  of  bunting  upon 
the  streets  to  the  paper  boutonniers  upon  the  lapels  of 
many  coats,  were  present  the  carnival  colors  of  green 
and  yellow  and  red  to  offend  the  aesthetic  taste,  yet  withal 
to  lend  allurement  and  enchantment  to  the  scene. 
Everywhere,  from  the  top  of  the  Maypole,  nearly  two 
hundred  feet  above  the  ground,  to  the  harness  on  the 
horse  of  a  peddler  of  chewing  gum,  were  incandescent 
electric  lamps  seemingly  without  number,  increasing  by 
many  fold  the  brilliance  of  the  colors.  Arches  of  light 
and  arches  of  triumphal  character  spanned  the  streets. 
Yet  others  flashed  out  a  cheering  welcome,  or  told  of  the 
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dawn  of  the  day  of  progress  or  of  a  new  era — "  The  New 
Sacramento." 

Picture  again,  then,  scenes  with  augmented  crowds, 
which,  though  filled  with  merry-making  and  perchance 
revelry,  are  silent  at  the  first  strain  of  music,  and  with 
much  tip -toeing  and  craning  of  necks,  look  eagerly  down 
the  level  distance  for  the  coming  of  the  now-delayed 
procession.  At  last,  in  lurid  outlines,  the  royal  pageant 
approaches,  slowly  and  majestically,  until  uow  before  us 
is  "  Old  Glory  "  outlined  in  colors  of  fire.  With  one  ac- 
cord the  voices  of  the  people  are  raised  in  loyal  cheer, 
for  in  all  the  splendor  of  carnival  attire,  in  all  the  expec- 
tancy of  wonders  electrically  wrought,  that  grand  old  flag 
appearing  in  the  National  float,  appropriately  leading 
the  procession,  awakened  a  patriotic  sentiment  in  every 
heart. 

As  to  the  pageant  itself,  any  one  who  is  familiar, 
not  only  with  the  effects  which  may  be  obtained  through 
the  artistic  arrangement  in  decoration  of  allegorical 
floats,  but  also  with  the  extreme  brilliancy  of  electric 
cars  elaborately  illumined  for  trolley  parties,  will  expe- 
rience no  difficulty  in  conceiving  an  idea  of  the  scene. 
In  the  National  float  the  flag  was  7^  by  12  feet  in  size, 
and  the  stars  and  stripes  were  excellently  portrayed  by 
red,  white  and  blue  incandescent  lamps.  The  body  of 
the  float  represented  a  camp  scene  covered  with  natural 
grass  and  flowers  all  illuminated  by  the  subdued  light 
from  incandescent  lamps  artfully  concealed.  At  the 
front  of  the  float  was  the  National  shield  in  red  and 
white  lights,  with  silver  stars  surmounted  by  an  eagle, 
while  stacks  of  muskets  and  a  cannon,  on  either  side  of 
which  were  cannon  balls,  were  placed  upon  the  grass. 
In  the  rear  was  a  grizzly  bear  in  the  attitude  of  an  in- 
truder in  the  camp.  The  float,  which  was  the  concep- 
tion of  Director-General  J.  0.  Coleman,  was  very  taste- 
fully draped  in  flags  and  bunting,  and  was  illuminated 
by  525  16-caudle  power  lamps.  The  float  was  mounted 
on  a  flat  car,  which  was  pushed  by  an  illuminated  trol- 
ley car  containing  a  number  of  Federal  officers  and  offi- 
cials of  the  Sacramento  Electric  Power  and  Light  Com- 
pany. 

The  State  float  followed  this,  in  the  center  of  which 
was  a  golden  throne  ou  which  sat  "California,"  and 
seated  at  her  feet  was  "  Sacramento."  Aside  from  the 
festoons  of  light  interwoven  amidst  draperies  of  plush 
and  satin  in  blue  and  gold,  the  magnificent  bouquets  of 
cut  flowers,  illuminated  with  miniature  lamps,  constitu- 
ted the  chief  features  of  interest.  As  with  the  National 
float,  the  car  bearing  the  State  float  was  pushed1>y  an 
illuminated  trolley  car  containing  officers  of  the  State  of 
California. 

The  Fruit  and  Flowers'  float  bore  the  carnival  colors 
of  cherry-red,  apple-green  and  poppy-yellow.  It  was 
profusely  garlanded  and  bedded  with  the  choicest  of 
fruits,  flowers,  evergreens,  palms  and  ferns.  Queen 
Flora's  throne  was  supported  on  either  side  by  illumina- 
ted wreaths  mounted  on  silvered  lattice  work,  in  front 
of  which  was  a  vase  holding  ten  large  California  poppies 
wrought  in  electric  lights.  On  each  corner  was  a  brass 
post  four  feet  high,  surmounted  by  colored  lights,  and  on 
the  center  of  either  side  was  an  illuminated  shield,  which, 
together  with  other  decorations,  consumed  the  300  lights 
that  were  used  on  the  float.  The  trolley  car  pushing  the 
Floral  float  contained  the  grand  officers  of  the  Native 
Sons  and  Native  Daughters  of  the  Golden  West.  Then 
came  two  illuminated  trolley  cars,  lavishly  decorated 
with  bunting  and  colored  lights,  carrying  members 
of  the  Sacramento  County  Pioneer  Association. 

These  constituted  the  floats  constructed  by  the  Car- 
nival committee,  and  which  were  the  most  artistic.  The 
employes  of  the  railroad  shops  of  the  Southern  Pacific 
followed  with  twelve  floats  of  their  own  design  and  con- 


struction, that  represented  the  various  trades  employed 
in  the  great  shops  of  the  Company.  Among  the  designs 
submitted,  worthy  of  special  mention,  were  the  Electric 
Locomotive,  built  by  the  Machine  Shop ;  the  Beehive, 
by  Car  Shop  No.  5  ;  the  Flaming  Cupola,  built  by  the 
Foundry  and  Pattern  Shop ;  the  Electric  Star,  built  by 
the  Car  Machine  Shop;  the  Electric  Furnace,  built  by  the 
Polling  Mills ;  Franklin's  Kite,  by  the  Boiler  Shop ; 
Electric  Hammer,  by  the  Blacksmith  Shop  ;  Ornamental 
Designs,  by  the  Paint  Shop  ;  Mechanical  Designs,  by  the 
Car  Shop,  and  an  Electric  Fountain,  by  the  Copper  and 
Pipe  Shops. 

The  route  of  the  procession  followed  through  three 
miles  of  streets,  over  which  were  various  electric  arches 
and  signs,  among  which  were  the  following  : 

The  Horse-shoe,  containing  225  white  16-candle 
power  incandescents  ; 

The  Maypole,  containing  510  red,  yellow  and  green 
lamps ; 

The  "  New  Sacramento,"  500  red  lamps  ; 

Progress,  300  yellow  lamps  ; 

Welcome,  400  white  lamps. 

Perhaps  the  most  striking  of  these  was  the  May- 
pole. From  the  summit  of  the  liberty-pole,  185  feet 
high,  were  arranged  six  strings  of  16  candle  power 
lamps  in  multiple,  each  string  containing  85  lamps,  in 
carnival  colors,  which  was  so  arranged  as  to  give  the 
effect  of  spirals  of  different  colors  encircling  the  May 
Pole.  The  colors  started  with  a  red  appearing  first  on 
one  string,  following  as  second  on  the  next  and  third  on 
the  third,  and  so  on,  thus  forming  the  spiral  effect.  The 
lamps  were  operated  at  a  potential  of  115  volts,  and 
were  supplied  from  the  three-phase  incandescent  circuit 
of  the  Sacramento  Electric  Power  and  Light  Company. 

Without  doubt,  the  illumination  of  the  State  Capi- 
tol building  presented  the  most  brilliant  appearance,  and, 
together  with  the  illumination  of  the  grounds,  afforded 
a  scene  surpassing  in  effect  that  of  any  single  similar 
effort  heretofore  attempted.  The  roof  and  dome  of  the 
Capitol  building  were  outlined  with  2000  16  candle  power 
incandescent  lamps,  and,  as  the  bear  of  the  Native  Sous 
of  the  Golden  West  which  surmounted  the  roof  con- 
tained 600  lamps,  and  the  interior  of  the  building- 
was  illuminated  with  600  lamps,  there  were  3200 
lamps  used  in  and  on  the  building.  Surmounting 
all  were  12,  2000  candle-power  arc  lamps  placed 
ou  the  apex  of  the  dome.  In  addition,  the  twenty-four 
trees  facing  Tenth  street,  and  forming  the  foreground  of 
the  Capitol,  were  brilliantly  lighted  with  2000  yellow, 
green,  red  and  white  incandescent  lamps. 

The  methods  of  wiring  utilized  in  effecting  the  illu- 
mination of  the  Capitol  and  grounds  are  interesting, 
as  it  can  be  readily  understood  that  the  installation  of 
such  a  large  number  of  lamps  on  an  ordinary  system 
would  be  impracticable  because  of  the  fact  that  no  sta- 
tion carries  so  large  a  reserve  capacity  as  would  be  nec- 
essary to  meet  such  uuusual  demands.  The  Capitol 
itself,  therefore,  was  lighted  from  the  regular  1080  volt 
incandescent  alternating  system  of  the  Capital  Gas  Com- 
pany, each  circuit  consisted  of  100  volt  multiples  of  16 
candle  power  lamps  in  series  direct  across  the  primaries. 
These  multiples  were  of  vai'ying  numbers  of  lamps.  On 
the  rows  forming  the  eaves  of  the  roof,  for  instance,  27 
lamps  were  placed  in  each  multiple,  while  10  lamps  con- 
stituted a  multiple  on  the  vertical  columns,  and  on  the 
dome  from  20  to  30  lamps  were  placed  in  parallel.  Great 
care  was  necessary  in  effecting  the  installation  to  pre- 
vent the  occurrence  of  grounds,  as  the  roof  of  the  build- 
ing is  entirely  of  metal,  hence  sockets  were  placed  on 
wood  strips  which  were  laid  upon  all  flat  surfaces  or 
temporarily  secured  to  the  curves.  The  illumination  of 
the  trees  was  effected  from  the  railway  circuits  of  the 
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Central  Electric  Railway  Company,  which  is,  as  stated, 
operated  by  power  from  the  American  river,  at  Folsom. 
Series  multiple  wiring  was  used  throughout,  the  circuits 
beiug  made  up  of  five  multiples  of  lamps  in  series,  each 
multiple  carrying  from  nine  to  11  lamps.  There  were 
generally  ten  such  series  multiples  to  each  tree.  The 
lamps  tinted  with  carnival  colors,  together  with  many 
white  lamps,  were  used,  the  only  deviation  from  the 
usual  color  arrangement  being  that  twice  as  many  green 
lamps  as  any  other  color  were  used. 

The  bear  appearing  on  the  roof  the  Capitol  was 
illuminated  by  current  taken  from  the  Folsom  power. 
It  was  about  fifteen  feet  long  by  eight  feet  high,  and  con- 
tained 600  16  candle  power  lamps  wired  in  simple  series 
and  operated  from  the  trolley  circuit. 


THE    HAYWARDS    ELECTRIC    LOCOMOTIVE. 


The  Oakland,  San  Leandro  &  Haywards  Electric 
Railway  Company  is  one  that  has  always  been  promi- 
nently before  the  public  and  the  electrical  interests,  be- 
cause of  its  enterprise  and  the  many  features  of  superior- 
ity the  system  possesses.  Embracing  in  all  twenty  miles 
of  track,  the  system  begins  at  the  foot  of  Washington 
street  in  Oakland  and  extends  thence  through  the  busi- 
ness portion  of  the  city  to  East  Oakland  and  on  through 
the  towns  of  Fruitvale,  Melrose,  Fitchburg,  Elmhurst, 
San  Leandro  and  Haywards,  terminating  in  a  pleasant 
canyon  at  the  eastern  limits  of  the  last-named  town.  A 
branch  line,  a  mile  in  length,  runs  from  the  main  road 
to  San  Leandro,  and  throughout  practically  the  entire 
line  the  road  parallels  the  Southern  Pacific  system, 
which  before  the  advent  of  the  Haywards  line  had  a 
monopoly  of  the  traffic.  From  the  outset  the  competi- 
tion between  the  steam  and  electric  lines  has  been  very 
keen,  and  it  now  appears  to  have  reached  its  zenith,  as 
the  Southern  Pacific  Company  has  put  on  extra  local 
trains  with  superior  service  and  is  running  at  very  close 
intervals  with  materially  reduced  fares. 

It  is  with  the  intention  of  meeting  this  competition 
all  along  the  line  that  the  electric  road  has  placed  an 
express  service  in  operation,  and  will  at  the  earliest 
opportunity  effect  connections  by  which  passengers  can 
be  landed  through  from  any  point  to  San  Francisco.    At 


The  Haywards  Electric  Locomotive. 

present  the  Southern  Pacific  Company  controls  the 
through  commutation  business  between  Haywards,  San 
Leandro  and  San  Francisco,  but  the  bulk  of  local  traffic 
is  by  the  electric  line,  and  in  addition,  a  new  and  profit- 
able industry  has  been  developed  by  the  carrying  of  farm 
products  to  Oakland  and  the  metropolis.  The  very  pro- 
ductive region  in  and  about  Haywards  has  never  contri- 
buted materially  to  the  income  of  the  Southern  Pacific 


Company  because  the  freight  rates  that  have  prevailed 
have  been  so  high  that  it  has  been  cheaper  to  carry  the 
garden  truck  in  by  team  than  by  rail.  In  order  to  secure 
this  trade  the  Haywards  line  accepted  the  recommendation 
of  Mr.  F.  M.  Leland,  then  General  Manager  of  the  road, 
and  built  the  electric  locomotive  known  as  "No.  100" 
and  shown  in  the  accompanying  illustrations.  This  is 
equipped  with  two  50  horse-power  motors   and  a  series 


The  Haywards  Electric  Locomotive. 

parallel  controller,  and  the  unusual  weight  of  the  loco- 
motive— 21,400  pounds — is  due  to  the  fact  that  under  its 
floor  is  placed  a  layer  of  railroad  iron.  Steam  locomotive 
practices  are  followed  out  to  a  large  extent  as,  for 
instance,  locomotive  driving  box  brasses  are  used  and 
the  locomotive  is  equipped  with  air  brakes. 

The  air  compressor  forms  a  feature  of  interest.  It 
is  operated  by  an  independent  electric  motor  manu- 
factured by  the  Electrical  Engineering  Company  of  San 
Francisco  and  having  a  capacity  of  three  horse-power. 
The  motor  is  mounted  on  a  single  base  with  a  duplex  air 
pump  which  the  former  drives  through  a  single  reduction 
gearing.  Through  an  ingenious  arrangement  of  the 
Electrical  Engineering  Company's  starting  rheostat  and 
a  pressure  valve  of  ordinary  type,  the  entire  mechanism 
is  automatic  in  action  and  requires  practically  no 
attention.  This  compressor  is  due  to  Mr.  G.  Gustavson, 
Master  Mechanic  and  Superintendent  of  the  road,  and  is 
used  with  the  greatest  success.  In  addition  to  the  loco- 
motive, the  freight  or  passenger  trailers  hauled  by  the 
electric  locomotives  are  equipped  with  air  brakes,  as  are 
also  the  32-foot  combination  cars  operated  on  the  main 
line.  The  whistles  are  also  operated  from  the  same 
source. 

The  distinctive  feature  of  the  express  service  of  the 
Haywards  Electric  Road  rests  in  the  plan  adopted  of 
running  the  loaded  wagons  on  the  cars  and  carrying 
them  to  destination,  which  can  be  accomplished  quicker 
and  more  cheaply  in  this  way  than  in  any  other 
manner.  The  locomotive  is  in  hard  service  regularly  on 
week  days  and  performs  even  harder  work  on  Sundays 
in  hauling  picnic  trains. 

AS   OTHERS   SEE    US. 


The  Electrical  JouRNAL,published  at  San  Francisco 
by  Geo.  P.  Low,  is  the  latest  electrical  exchange  to  hand. 
It  is  designed  to  represent  the  electrical  interests  of  the 
Pacific  Coast  and  has  a  large  amount  of  local  information. 
— [Canadian  Engineer,  Toronto,  Ont. 

As  our  Golden  Gate  contemporary  [The  Elect- 
rical Journal,  San  Francisco]  is  a  handsome  paper, 
well  edited,  and  something  after  our  own  style,  we 
predict  and  hope  for  it  a  large  measure  of  success. — [The 
Electrical  Journal,  Chicago. 
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NUMBER   3. 


EDI  TO-RI  AL 


AN 

OPPORTUNITY 

LOST. 


Without  doubt  the  thousands  of  spec- 
tators who  found  much  to  admire  in  the 
most  elaborate  display  of  lighting  effects 
witnessed  during  the  recent  Electric 
Carnival  pageant  at  Sacramento,  will 
share  the  pangs  of  regret  experienced  by 
the  publisher  who  would  record  such  scenes  in  words  of 
description  and  in  artistic  illustration,  on  learning  that 
despite  the  efforts  of  several  local  photographers  there  is 
not  to  be  obtained  a  single  illustration  of  even  a  single 
float  that  would  make  a  creditable  appearance  or  that  is 
worthy  of  reproduction.  That  such  a  situation  can  exist 
in  an  enlightened  American  city  which  aspires  to 
National  prominence  is  not  only  a  matter  to  be  deplored, 
but  tends  to  lead  to  the  conclusion  that  Sacramento 
affords  a  promising  field  for  an  enterprising  photog- 
rapher. 


"WHAT'S 

IN  A 

NAME." 


The  last  issue  announced  a  change  in 
the  name  of  this  publication  from  that 
of  "  The  Electrical  Journal  "  to  "  The 
Journal  of  Electricity."  This  early 
change  has  been  occasioned  by  the 
almost  simultaneous  publication  of  two 
periodicals  with  the  same  title.  Whatever  may  be  the 
facts  as  regards  the  rightful  ownership  of  the  name  in 
question — "  The  Electrical  Journal  " — we  deem  it  advis- 
able, in  the  interests  of  our  readers  and  of  harmony,  to 
take  this  step  to  prevent  all  further  confusion  which 
might  occur  on  account  of  the  title. 

The  original  idea  of  publication  and  the  adoption 
of  the  name  were  very  much  earlier  than  the  actual 
date  of  the  printing  and  copyright,  and  we  believe  that 
our  plans  were  sufficiently  well  known  to  the  electrical 
fraternity  throughout  the  country  to  have  avoided  this 
coincidence.  From  the  information  we  have  been  able 
to  gather  we  firmly  believe  that  we  were  the  first  to 
adopt  the  title  which  we  now  relinquish.  We  were  not? 
the  prior  in  the  field  ;  and  since  the  two  journals  have 


been  published  we  believe  that  our  methods  and  matter 
will  not  gain  by  being  confounded  with  those  of  our 
contemporary. 

We  desire  no  newspaper  controversy  in  regard  to 
the  question  of  the  title.  This  paper  will  continue  to 
staud  upon  its  own  grounds,  and  the  success  it  has 
already  attained  will  not  be  forgotten  because  of  this 
change.  Nor  are  our  plans  altered  in  any  respect  by  the 
announcement  that  it  is  now  to  be  called  "  The  Journal 
of  Electricity,  an  Illustrated  Keview  of  the  Industrial 
Applications  of  Electricity,  Gas  and  Power." 


THE 

NEWER 

SACRAMENTO. 


The  columns  upon  columns  of  com- 
plimentary matter  that  have  appeared 
in  the  lay  press  eulogizing  the  enterprise 
of  the  men  who  have  made  Sacramento 
famous  as  being  the  first  American  city 
to  demonstrate  the  practicability  of  long 
distance  transmission  of  power  at  high  voltage,  have 
told  most  exhaustively  of  the  success  achieved,  but  what 
has  been  said  in  engineering  papers  concerning  the  elec- 
trical distribution  of  power  in  manufacturing  centers, 
and  which  is  now  about  to  be  put  into  practice  in  that 
city,  has  received  little,  if  any,  attention  on  the  part  of 
the  public.  From  Folsom  there  has  been  delivered,  and 
is  today  in  use  in  Sacramento,  a  very  considerable 
amount  of  power,  and  it  is  understood  that  during  the 
coming  winter  an  equal  or  greater  amount  of  electrical 
energy  will  be  delivered  over  the  transmission  lines  of  a 
new  company.  In  addition,  it  is  understood  that  the 
plant  of  the  present  gas  and  electric  company  is  to  be 
brought  to  the  highest  degree  of  efficiency  attainable, 
whether  that  be  in  the  use  of  steam  or  gas  engine  equip- 
ments, in  order  that  it  may  carry  out  its  plan  of  competi- 
tion to  the  fullest  extent,  and  while  no  doubt  the  resi- 
dents and  users  of  power  will  be  greatly  benefited  by 
the  availability  of  power  which  may  be  furnished  in 
either  large  or  small  amounts,  and  always  at  the  lowest 
possible  cost,  electrical  engineers  will  be  especially  in- 
terested in  the  result  of  the  competition  between  electri- 
cal power  derived  from  waterfalls  situated  at  a  consider- 
able distance,  and  the  generation  and  transmission  of 
power  from  coal  over  the  lines  of  the  local  company. 

It  seems  that  the  public  is  at  last  about  to  realize 
that  the  blight  of  high-priced  fuel  has  brought,  or  may 
be  made  to  bring,  the  blessing  of  cheaper  electric  power, 
and  while,  of  late  years,  electrical  engineers  have  not 
doubted  the  technical  feasibility  of  transmitting  power 
over  great  distances,  a  serious  doubt  does  exist,  not  only 
with  engineers,  but  with  capitalists  as  to  the  commercial 
feasibility  of  many  such  projects.  Bearing  ever  in  mind 
the  potent  factor  of  local  conditions,  the  cold,  hard  ques- 
tion that  must  receive  equally  impassionless  considera- 
tion, is,  Which  has  the  greater  earning  capacity,  the  elec- 
trically transmitted  power  of  a  distant  waterfall  or  the 
electric  power  from  a  central  station?  No  one  doubts 
that  both  of  these  systems  are  engineering  successes.  As 
the  business  of  the  two  systems  is  to  deliver  electrical 
energy  to  the  market,  the  problem,  so  far  as  Sacramento 
is  concerned,  resolves  itself  into  the  question,  Which  can 
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do  the  work  cheaper,  the  central  station  consuming  coal, 
or  the  transmission  plant  consuming  interest  on  the  ad- 
ditional expenditure  necessary  to  develop  the  Avater 
power,  and  render  its  energy  available  ? 

Unless  consolidation  or  other  combination  should 
occur,  there  is  reason  to  believe  that  Sacramento  is  on 
the  eve  of  a  struggle  for  commercial  supremacy  between 
the  two  electric  systems  which  it  is  so  fortunate  as  to 
possess.  One  side  is  ranged  on  the  vantage  ground  of 
abundant  water  power,  but  its  forces  are  crippled  be- 
cause of  the  heavy  interest  charges  that  must  be  met  ; 
the  opposing  side  is  free  from  bonded  indebtedness,  its 
interest  charges  are  light,  and,  if  need  be,  by  the  substi- 
tution of  gas  engines  for  its  present  steam  plant,  and  by 
effecting  changes  in  its  system  of  distribution,  it  can  ren- 
der service  at  exceedingly  low  rates.  It  is  the  outcome 
of  the  struggle  that  electrical  engineers  are  awaiting  with 
bated  breath,  but  from  it  all  cheaper  and  cheaper  power 
with  greater  and  yet  greater  prosperity  awaits  the  man- 
ufacturing interests  of  the  city. 

This,  then,  is  the  good  fortune  that  in  all  probability 
awaits  the  newer  Sacramento. 


THE   OPPORTUNITIES 


Electrical  engineering  in  the  fields  of 
dynamo  design  and  the  application  of 
electricity  for  lighting  and  motive  power 
electro-chemical  has  become  a  question  of  detail  to  such 
engineering.  an  extent  t]iat  ]itt]e  reniai„s  for  the  in- 
genuity of  one  wishing  to  make  any 
advances  along  any  new  lines.  The  high  frequency  work 
of  Tesla  and  Thomson  presents  wonderful  possibilities, 
but  as  yet  the  application  of  high  frequency  transmission 
exists  only  as  a  possibility,  and  the  experimenting  yet 
to  be  done  requires  a  genius  of  high  order,  aided  by 
an  unusual  amount  of  capital.  Electro-chemistry,  how- 
ever, is  rapidly  advancing  along  the  lines  of  laboratory 
practice  and  technical  workmanship  toward  becoming  a 
true  part  of  the  engineering  profession. 

The  reduction  of  aluminum  bj"  the  means  of  the 
Cowles,  Herault  and  Hall  processes  have  already  been 
reduced  to  a  scientific  basis.  The  electrolytic  refining  of 
copper  has  long  since  passed  through  its  preliminary 
stages,  aud  the  great  works  in  which  thousands  of  tons 
of  copper  are  refined  every  year  by  means  of  electro- 
lysis attest  its  superiority  over  furnace  refining  methods 
heretofore  in  use.  But,  though  bleaching  by  means  of 
salts  obtained  from  electro-decomposition  was  one  of 
the  earliest  attempts  of  the  electro-chemist,  no  wide 
introduction  of  the  process  has  been  made  up  to  the 
present  time.  Bleaching  salt  may  undoubtedly  be 
obtained  by  electrolysis,  but  the  details  of  the  plant 
necessary  for  bleaching  fabrics  with  complete  success 
have  not  been  worked  out.  The  same  is  undoubtedly 
true  of  the  electrical  tanning  of  hides  and  the  electrical 
production  of  disinfecting  fluids.  Gradually,  little  by 
little,  we  are  learning  what  is  necessary  to  advance  these 
applications  of  electrolysis  from  the  experimental  to  the 
commercial  stage. 

In  general,  the  electrician  attacking  the  problem  is 
deficient  in  his  knowledge  of  chemistry,  while  chemists 


of  sufficient  ability  rarely  have  enough  knowledge  of 
the  electrical  faults  in  their  systems.  A  new  training  is 
therefore  needed  for  the  engineer  to  enter  upon  the  field 
of  electro-chemistry,  but  to  men  who  combine  the  knowl- 
edge of  chemical  manipulation  with  a  thorough  training 
in  electrical  engineering  not  only  are  these  fields  open, 
but  a  vast  number  of  other  problems  are  presented  which 
await  solution  and  promise  fortune  for  their  solver.  It 
must  have  struck  every  man  who  read  Mr.  Keith's 
paper  on  electro-metallurgy  of  gold  and  its  discussion 
before  the  British  Institution  of  Electrical  Engineers, 
that  the  paper  claimed  discoveries  in  chemistry  which 
were  but  barely  criticised  by  the  eminent  electrical 
engineers  who  took  part  in  the  discussion.  Whether 
the  electrical  calculations  were  true  or  not  depended 
upon  the  truth  of  certain  chemical  theories,  the  knowl- 
edge of  which  was  wanting,  and  the  criticisms  were  con- 
sequently of  but  little  value,  either  as  approving  or  con- 
demning the  process. 

The  most  recent  advances  in  electro-chemistry 
involve  still  more  the  underlying  theories  of  chemical 
action.  The  synthesis  of  chemical  compounds  has  been 
for  many  years  the  dream  of  the  chemist,  and,  though 
the  chemists  have  stated  the  possibilities  of  such  syn- 
thesis, little  advance  has  been  made  by  any  truly  chemi- 
cal process.  Within  the  last  few  years  we  have  been 
astonished  by  the  immediate  introduction  of  two  electro- 
chemical processes  accomplishing  synthesis.  The  first 
of  these  is  the  manufacture  of  carborundum  by  Mr. 
Acheson.  This  grinding  powder,  which  has  proved  itself 
to  be  superior  to  emery,  is  now  so  well  introduced  that 
the  company  manufacturing  it  has  contracted  for  one 
thousand  horse-power  at  Niagara  Falls. 

The  later  discovery  of  the  synthesis  of  calcium 
carbide  by  means  of  the  electric  arc,  while  being  simply 
an  accidental  discovery,  nevertheless  opens  far  wider 
possibilities  and  is  the  more  attractive  discoveiy  to  both 
the  chemist  and  electrician.  The  simple  immersion  of 
this  material  in  water  produces  acetylene  gas,  while 
recent  experiments  indicate  that  a  large  number  of 
hydro-carbon  compounds  can  be  simply  and  economically 
manufactured  by  similar  processes.  Moissan,  by  means 
of  his  electrical  furnace,  has  not  only  fused  carbon  and 
many  metallic  oxides,  producing  by  these  means 
diamonds  and  other  gems,  but  has  lately  effected  a 
synthesis  of  hydro-cyanic  acid,  again  presenting  wide 
possibilities  to  the  electro-chemist. 

Not  only  does  this  field  of  electro-chemistry  present 
an  attractive  branch  of  research,  but  also  the  electrical 
generation  and  transmission  of  immense  powers  at  low 
cost  admits  of  the  possible  commercial  application  of 
electro-chemical  processes,  which  up  to  the  present  time 
have  been  hindered  by  the  necessarily  expensive  means 
of  generating  great  quantities  of  energy. 

A  prophecy  of  what  will  be  in  the  future  of  electro- 
chemistry would  be,  indeed,  idle,  but  the  indications  of 
the  field  to  prospective  students  and  experimenters  is 
right  and  proper.  More  and  more  the  advance  of  the 
world  is  taking  place  by  the  applications  of  scientific 
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methods,  aud  no  field  of  study  requires  more  thorough 
training  than  electro-chemistry  does  in  the  science  of 
electricity  aud  the  science  of  chemistry. 


It  may  seem  a  difficult  statement  to 

support,  but  it  is  nevertheless  true  that 

on  central       electricians  as  a  rule  pay  too  little  atten- 

station  tiou  to  the  va]ue  0f  electricity  as  a  means 

economy.  of  the  transmission  of  power  in  their  own 
plants.  It  has  only  been  within  a  very 
few  years  that  the  machine  shops  of  the  electrical  manu- 
facturers have  been  equipped  with  electric  motors,  even 
where  such  power  was  daily  run  to  waste  in  the  testing 
of  dynamos  on  lamp  loads,  aud  to-day  a  general  inspec- 
tion of  our  best-equipped  lighting  and  power  plants  will 
show  great  disregard  of  the  saving  to  be  obtained  by  the 
use  of  small  electric  motors  in  the  place  of  small  steam 
engines. 

Perhaps  because  it  is  difficult  to  ascertain  the  power 
consumed  in  feed  pumps,  blast  fans,  hoisting  engines  and 
other  small  motors,  often  used  by  a  large  plant  in  great 
numbers,  it  is  taken  for  granted  that  the  steam  they 
use  is  only  an  inconsiderable  quantity.  But  when  we 
reflect  on  the  fact  that  a  ten  horse-power  engine,  running 
under  favorable  conditions  of  load,  will  consume  as  much 
steam  per  hour  as  will  be  required  fur  thirty  or  forty 
horse-power  delivered  by  the  main  engine  of  a  well- 
equipped  plaut,  we  are  bound  to  come  to  the  belief  that, 
aside  from  steam  leaks  and  pipe  condensation,  a  number 
of  small  engines  about  a  plant  may  produce  a  very 
appreciable  difference  in  the  annual  coal  bill.  The 
auxiliary  engines  of  a  generating  plant  rarely  run 
under  favorable  conditions  of  load,  and  the  elements 
of  steam  leaks  and  pipe  condensation  are  by  no  means 
inconsiderable  items.  Feed  pumps  and  blast  engines 
must  have  ample  capacity  for  the  duty  required  at  the 
full  load  of  the  station,  while  the  maximum  duty  is 
rarely  if  ever  required,  and  as  a  consequence  the  engines 
driving  them  run  under  the  worst  possible  condition  of 
economy  ;  the  packing  of  valves  and  pistons  being  con- 
tinually watersoaked  are  almost  always  in  a  leaky  condi- 
tion, while  the  condensation  in  the  large  steam  pipes 
with  which  they  must  be  fitted,  generally  amounts  to 
much  more  than  the  steam  required  for  furnishing  power. 

Aside  from  these  actual  steam  losses,  such  connections 
are  a  continual  menace  to  the  plant  itself,  and  in  more 
than  a  few  cases  the  breaking  of  an  insignificant  steam 
pipe  has  occasioned  troubles  affecting  the  whole  plant. 

Several  of  the  best  English  engineers  have  called 
attention  to  the  fact  that  such  losses  might  be  largely 
diminished  by  the  substitution  of  electric  motors  for  all 
kinds  of  auxiliary  power  in  use  about  a  central  station, 
but  unfortunately  for  the  best  plaut  economy,  the  idea- 
does  not  seem  to  have  taken  root  deeply  iu  this  country. 
The  question  as  to  what  is  to  be  done  when  the  main 
engines  are  shut  down  may  be  answered  in  the  case  of  a 
large  plant,  that  the  main  engines  are  never  shut  down, 
aud  even  in  stations  where  the  engines  are  shut  down 
while  the  boilers  are  still  under  steam,  it  yet  holds  that 
there   will  be  greater  economv  obtained    from  a  single 


engine  driving  a  generator  for  the  various  motors  iu  use 
than  by  the  operation  of  many  steam  motors. 

Steam  boilers,  feed  pumps  and  other  auxiliary  engines 
are  time  honored  institutions.  We  know  that  they  will 
do  the  work  day  in  and  day  out,  and  we  know  that  they 
are  used  in  steam  plants  to  the  thousands  of  horse-power 
while  one  is  counting  on  the  fingers  the  installations  of 
electrical  apparatus  for  such  service.  Where  lies  the  ad- 
vantage and  the  great  need  for  so  strict  an  economy  ? 
Aside  from  the  fact  that  every  undertaking  must  be  made 
to  pay  a  maximum  net  income,  there  remains  for  the 
electrical  engineer  the  continual  exploration  of  new  fields 
of  service. 

The  economical  generation  of  electricity  may  solve 
the  perplexing  problem  of  the  power  for  town  manufac- 
tures. Were  it  possible  for  central  stations  to  deliver 
electricity  at  the  terminals  of  the  motors  situated 
throughout  a  manufacturing  district  at  fifty,  sixty  or 
even  eight y  dollars  a  horse-power  per  annum,  there 
would  be  few  factories  in  any  of  our  cities  that  could 
afford  to  maintain  their  steam  engines  aud  boilers.  Some 
of  our  present  central  stations  are  contracting  for  city  arc 
lights  at  approximately  ninet}7  dollars  per  horse-power 
per  annum,  and  the  charge  includes  the  interest  and  de- 
preciation on  the  lamps,  besides  the  expense  of  carbons 
and  trimmers.  But  to  supply  a  manufacturing  city  with 
power  for  its  factories,  it  is  necessary  to  generate  the 
power  much  more  economically  than  can  be  done  by  the 
factories  with  their  own  steam  plants.  Iu  the  first  place, 
the  ease  of  the  transmission  of  electricity  makes  possible 
the  location  of  the  generating  plant  in  the  most  advan- 
tageous position. 

Condensing  water  and  cheap  coal  haudliug  may  be 
obtained  where  either  or  both  are  impossible  to  factory 
engines.  But  though  these  are  items  of  original  advan- 
tage, the  competition  between  the  power  from  a  central 
station  and  from  a  local  plant  must  yield  a  profit  to  the 
central  station  which  can  only  be  assured  b}r  an  unheard 
of  economy  iu  operation.  It  is  in  the  favor  of  plants  for 
the  transmission  of  power  by  the  means  of  electricity 
that  such  economies  are  a  possibility. 

Not  every  city  is  fortunately  located  in  reference  to 
water-power,  but,  on  the  other  hand,  very  few  manufac- 
turing cities  depending  on  steam  power  are  so  situated 
that  the  greatest  economy  of  steam  generation  and  coal 
handling  may  be  practiced  by  the  majority  of  power 
users.  This  admits  a  considerable  margin  of  profit  to  a 
central  station  for  the  distribution  of  power,  provided  the 
greatest  economies  are  practiced  at  the  generating  sta- 
tion. Dr.  Emory  has  pointed  out  that  water  power  is 
not  necessarily  a  cheap  power  on  account  of  the  great  ex- 
pense involved  in  the  hydraulic  plant,  and  if  the  power 
developed  by  water  must  be  transmitted  to  a  great  dis- 
tance, it  is  unquestionable  that  iu  man}-  cases  a  cheaper 
power  could  be  distributed  to  a  district  from  a  steam 
generating  station.  This  most  obvious  field  for  the  trans- 
mission of  energy  has  been  little  attempted.  But  a 
future  advance  in  the  transmission  of  energy  may  be 
profitable  where  electricity  is  generated  by  a  steam  plant, 
and  sold  to  the  users  of  power  throughout  large  manu- 
facturing- cities. 
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The  Practical  Management  ok  Dynamos  ami  Motorsi 
by  Francis  B.  Crodker,  Member  A.  I.  E.  E,,  Professor 
id  Eleojriual  Engineering  Columbia  College,  and  Schtyi.ek  S. 
YViieei.er,  D.  St.,  Bast  President  A.I.  E.  E ",  Electrical  Expert  of 
the  Board  of  Electrical  Control,  New  York  City,  etc. ;  206  pages, 
12  mo.  cloth,  09  figures,  circuit  diagrams,  etc.  Third  edition,  re- 
vised and  enlarged.  Published  by  the  D.  Van  Nostrand  Com- 
pany, New  York,  1894.     Price,  Sfl.00. 

The  dynamo  attendant  who  has  for  years  laboriously 
collected  bits  of  information  about  dynamos  and  motors, 
and  has  perchance  arranged  a  scrap  book  that  he  may 
"  dig  up  "  knowledge  concerning  the  couuectious  of  this 
or  that  machine,  or  that  on  the  occurrence  of  trouble  he 
may  find  a  way  to  apply  a  remedy,  will  welcome  the 
third  edition  of  this  work,  the  title  of  which  tells  just 
what  it  is.  It  is  not  easy  to  think  of  a  disease  that  a 
dynamo  or  motor  is  heir  to  that  is  not  diagnosed  and 
prescribed  for  in  a  clear,  comprehensive  way',  and  in  a 
than  per  that  is  satisfying.  The  plan  of  first  conveying 
an  understanding  of  the  normal  functions  of  machines 
is  adhered  to,  in  doing  which  numerous  circuit  diagrams 
are  given,  together  with  many  illustrations  and  descrip- 
tions of  practical  detail  peculiar  to  the  dynamo  room. 
Knowing  the  normal  state,  any  abnormal  condition  will 
be  readily  perceived,  from  which  is  obtained  the  symp- 
tom of  trouble  that,  through  Crocker  and  Wheeler's 
book,  will  quickly  suggest  a  cure.  It  is  not  a  book  deal- 
ing with  generalities,  in  typical  cases  or  iu  scientific- 
terms.  It  deals  only  with  conditions  as  found  in  the 
dynamo  rooms  of  central  stations  and  isolated  plants, 
and,  what  is  equally  significant,  it  discusses  these  condi- 
tions in  plain  words,  whether  the  theme  be  the  proper 
splicing  of  belting,  the  making  of  efficiency  tests,  the 
uses  of  the  equalizer  bar  or  the  problem  of  running 
alternators  in  parallel.  Considerable  space  is  also  given 
to  the  consideration  of  machines  requiring  especial  direc- 
tions, such  as  the  Thomson-Houston,  Brush,  Wood, 
Sperry  and  Excelsior  ate  dynamos,  all  connections, 
details  and  peculiarities  of  which  are  shown. 

The  clearness,  thoroughness  and  genuiue  merit,  to- 
gether with  its  low  cost,  make  the  work  one  that  should 
become  the  text  book  of  every  person  who  has  to  do  with 
the  actual  care  and  operation  of  dynamos  and  motors. 


ELECTRICITY  IX  PLANT  GROWTH  AND  LIGHT 
IN    CHEMICAL  DECOMPOSITION. 


By  Lieut.   VV.  Stuart-SmitB,  I".   S.  N. 


Many  experiments  have  recently  been  made  to  de- 
termine to  what  extent  electricity  can  be  utilized  as  an 
accelerator  of  plant  growth,  these  experiments  covering 
the  use  of  earth  currents  which  act  directl}'  as  a  stimu- 
lant to  the  plaut  roots,  and  the  effect  of  the  light  from 
powerful  arcs  acting  upon  the  stems  and  leaves.  The 
results  obtained  by  both  these  methods  have  been  so 
fully  described  iu  the  technical  and  daily  press  that  outy 
a  brief  mention  of  them  will  be  made  in  this  paper,  the 
object  of  which  is  to  give  a  probable  reason  for  the  great 
variation  in  plant  growth  from  year  to  year  when  there 
is  but  little  apparent  difference  iu  the  climatic  conditions, 
and  also  to  offer  a  possible  explanation  of  the  action  of 
light  iu  producing  chemical  decomposition. 

For  accelerating  growth  by  the  stimulating  effects  of 
a  current,  the  experiments  have  been  made  by  placing 
bare  wires  in  the  ground,  located  in  such  a  manner  that 
the  current,  in  passing  from  one  to  the  other,  would  make 
considerable  use  of  the  interlacing  roots,  which,  on  ac- 
count of  the  sap,  no  doubt  have  a  considerably  higher 


conductivity  than  the  moist  soil.  The  conductivity  of 
the  sap  is  probably  much  higher  than  that  of  the  sur- 
rounding moist  earth,  owing  to  the  many  contained  ele- 
ments which  are  extracted  from  the  soil.  Tests  in  this 
direction  have  been  made  by  Prof.  C.  D.  Warner  at  the  ex- 
perimental station  at  Amhurst,  Mass.,  and  "  roots  of  cer- 
tain vegetables  and  tops  of  others  were  found  to  be 
greatly  enlarged  under  this  process.  In  fact,  all  plants 
were  found  to  be  stimulated  by  a  current  of  certain 
strength.  The  physiological  effect  of  electricity  upon 
plants,  although  not  yet  definitely  understood,  is  proba- 
bly similar  to  that  experienced  by  animal  tissues." 

If  the  results  of  these  experiments  be  confirmed,  it 
may  point  to  a  possible  value  of  ordinary  earth  currents 
in  aiding  vegetable  growth.  Such  currents  are  known  to 
exist,  and  at  times  they  become  so  severe  as  to  interfere 
witli  the  action  of  telegraph  aud  other  electric  lines  us- 
iug  grouuded  wires.  They  are  particularly  heavy 
during  so-called  magnetic  storms,  but  these,  being 
of  short  duration,  can  hardly  bo  expected  to  have  much 
effect  on  plant  life.  It  is  possible,  however,  that  care- 
fully kept  records  will  show  that  over  a  large  area  dur- 
ing some  years  the  earth  currents  may  be  steadily  much 
above  the  normal,  while  during  other  seasons  they  may 
be  much  below.  If  this  is  true,  an  examination  of  these 
and  crop  records  might  possibly  show  heavy  crops  cor- 
responding with  heav}'  average  earth  currents,  and  vice 
versa.  It  is  the  writer's  recollection  that  some  corres- 
pondence has  been  found  between  crops  and  sun  spots, 
and  if  this  rests  on  good  authority,  earth  currents  may 
be  the  cause,  as  magnetic  disturbance  on  the  earth  cer- 
tainly does  correspond  with  activity  in  the  sun. 

The  favorite  method  with  experimenters  is  to  make 
use  of  the  light  from  an  electric  arc  which  is  known  to 
be  rich  in  actinic  rays.  Many  experimenters  have  en- 
tered this  field,  and  the  result  of  their  work  is  to  prove 
bej'ond  a  doubt  that  bj7  extending  the  time  during  which 
plants  are  under  the  influence  of  light,  much  can  be 
done  in  the  way  of  accelerating  their  growth,  and  even 
causing  fantastic  growths.  By  regulating  the  distance 
of  the  plants  from  the  source  of  light,  gradations  of  forc- 
ing can  be  accomplished,  and  with  plants  close  to  power- 
ful uncovered  ares  the  tops  can  be  forced  to  such  abnor- 
mal growth  that  the  roots  are  unable  to  supply  the  requi- 
site moisture,  and  the  plaut  dies.  All  this  is  the  result 
of  the  action  of  the  actinic  rays  iu  producing  decomposi- 
tion of  carbonic  acid,  thus  supplying  the  material  nec- 
essary for  plant  formation.  An  obvious  extension  of 
these  experiments  is  to  provide  screens  which  will  absorb 
the  short  invisible  waves  in  a  greater  or  less  degree,  and 
which  can  be  regulated  in  such  a  manner  that  various 
portions  of  the  space  under  cultivation  cau  be  supplied 
with  actinic  rays  in  accordance  with  the  demand  as  de- 
termined by  examination  of  the  growing  plants.  • 

In  hot-houses  or  confined  spaces  where  the  compo- 
sition of  the  atmosphere  can  be  regulated,  the  supplying 
of  greater  or  less  quantities  of  carbonic  acid,  moisture, 
etc.,  as  well  as  regulating  the  actinic  rays,  will  permit  of 
a  much  wider  control,  and  the  possibilities  of  control 
will  reach  a  maximum,  if,  in  addition  to  the  regulation  of 
light  aud  carbonic  acid  above  ground,  the  roots  are  stim- 
ulated to  greater  activity  by  the  use  of  regulated  earth 
currents  as  above,  care  being  taken  to  provide  the  soil 
with  such  constituents  as  the  various  plants  require  iu 
addition  to  the  carbon  received  from  the  atmosphere. 
Perhaps  the  greatest  benefit  will  be  derived  by  those 
plants  which  require  to  be  raised  from  the  seed  each  year, 
as  perennial  plants  which  are  systematically  subjected 
to  enforced  growth  may  become  finally  weakened  by 
the  process.  Nevertheless,  if  the  roots  cau  be  properly 
stimulated  to  keep  up  the  supplies  needed  by  the  accel- 
erated top,  it  is  possible  that  the  strength  can  be  main- 
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taiued  and  even  increased  to  such  an  extent  that  many 
times  the  normal  size  natural  to  the  bush  or  plant  can 
be  attained. 

This  leads  again  to  the  subject  to  discuss  which  this 
paper  was  written,  viz.,  the  variation  of  crop  growth 
from  year  to  year  with  but  very  little  apparent  difference 
in  climatic  conditions.  The  experiments  made  conlirm 
what  has  long  been  well  known,  viz.,  that  actiuic  rays 
are  requisite  for  plant  growth,  their  office  being  to  de- 
compose carbonic  acid,  from  which  the  supply  of  carbon 
is  obtained.  Every  photographer  knows  that  from  day 
to  day  the  amount  of  exposure  necessary  to  make  a  good 
negative  is  subject  to  wide  variation,  but  probably  com- 
paratively few  of  those  who  makes  pictures  are  aware 
that  such  variation  extends  over  entire  seasons,  and 
these  for  many  mouths  at  a  time  as  much  as  four  or  five 
times  the  normal  exposure  is  necessary,  while,  at  other 
times,  for  many  months  perhaps,  not  more  than  one-fifth 
the  normal  exposure  is  required.  Nevertheless,  such  is 
the  case,  and  it  is  demonstrated  that  under  conditions 
that  are  the  same,  as  .far  as  the  eye  cau  detect,  that  is, 
clear,  blue  sk3r,  etc.,  the  actinic  power  of  sunlight,  as  re- 
ceived at  the  earth's  surface,  may  vary  as  much  as  1000 
per  cent,  for  periods  extending  over  as  many  months  as 
are  required  for  a  season's  growth  of  crops.  Since  ac- 
tinic power  of  light  is  necessary  for  the  best  growth  of 
plants,  it  is  at  once  seen  such  wide  variations  must  pro- 
duce corresponding  variations  in  vegetable  growth. 

It  is  not  the  purpose  of  this  paper  to  discuss  the 
causes  producing  such  variations  in  the  actinic  power  of 
light.  It  may  be  caused  by  some  absorbent  in  the 
earth's  atmosphere,  or  by  some  nebulous  mass  coming 
between  the  earth  and  sun  of  such  extreme  attenuation 
as  to  have  no  effect  on  the  longer  waves  of  the  spectrum 
aud  yet  be  capable  of  absorbing  the  actinic  rays,  or, 
which  is  more  probable,  it  may  be  due  to  the  sun  itself, 
the  light  having  more  actinic  power  during  periods  of 
great  activity,  such  as  exists  during  the  regular  recurring- 
sun  spots.  It  was  many  years  ago  suggested  by  some 
indefatigable  collector  and  comparer  of  statistics  that 
crops  seemed  to  bear  some  relation  to  sun  activity,  but 
no  explanation  was  attempted.  The  camera  furnishes 
means  by  which  the  activity  of  the  light  from  year  to 
year  can  be  readily  recorded,  and  meteorological  stations 
would  do  well  to  make  such  observations  a  part  of  their 
regular  work,  and  at  the  same  time  carry  on  a  syste- 
matic study  of  earth  currents.  A  study  of  such  records 
might  make  it  possible  to  closely  predict  the  condition 
of  the  crops  for  a  coming  season. 

Since  the  action  of  light  in  producing  chemical  de- 
composition is  of  the  utmost  importance  in  plant  growth, 
some  attempt  to  explain  how  light  acts  to  produce  such 
decomposition  may  not  be  out  of  place  in  this  connection. 
Manifestly  this  action  cannot  be  produced  by  any  heat- 
ing effect  caused  by  the  absorption  of  the  light  rays 
since  the  rays  at  the  red  end  of  the  spectrum,  by  the  ab- 
sorption of  which  most  heat  would  be  produced,  have  no 
effect  on  the  most  sensitive  photographic  surface,  where- 
as the  shortest  rays  at  the  other  end  of  the  spectrum 
have  a  vigorous  action  in  producing  decomposition.  In 
what  manner  do  short  waves  act  to  produce  chemical 
decomposition?  If  a  string  is  vibrated  in  front  of  a 
properly  proportioned  resonator,  the  volume  of  sound 
produced  will  be  magnified  many  times. 

In  the  practical  work  of  transmitting  electricity 
over  long  lines  by  means  of  alternating  currents,  it  was 
soon  found  that  where  a  line  had  been  built  in  such  a 
manner  that  it  was  believed  that  10,000  or  20,000  volts 
would  not  break  down  the  insulation-  yet  the  insulation 
did  break  down  in  a  most  unaccountable  manner,  heavy 
glass  insulators  being  pierced  by  the  disruptive  action  of 


the  current.  A  study  of  the  conditions  showed  that  with 
a  long  line  having  the  proper  capacity,  etc.,  the  wave 
period  of  the  line  might  correspond  either  with  the  fun- 
damental wave  period  of  the  dynamo  or  one  of  the  har- 
monics, in  which  case  there  would  be  strong  resonance 
effect,  aud  where  the  wave  rebounded  at  the  end  of  the 
line  the  electromotive  force  would  be  many  times  that 
originally  impressed  upon  it  with  the  result  that  rupture 
of  the  insulation  would  take  place. 

Now  it  sieems  to  the  writer  that  something  akin  to 
this  must  occur  wheu  light  produces  chemical  decompo- 
sition and  that  there  is  a  true  resonance  effect  of  suffi- 
cient power  to  break  down  the  force  of  chemical  affinity. 

The  atoms  composing  the  molecules  of  substances 
have  vibration  periods  different,  perhaps,  for  every  sub- 
stance ;  yet  in  some  these  will  correspond  with  the 
vibration  periods  of  the  shorter  waves  of  the  spectrum. 
Where  such  substances  are  acted  upon  by  light,  we  may 
suppose  that  when  the  atoms  reach  the  end  of  their 
paths  and  begin  to  return,  they  are  acted  upon  by  the 
actinic  vibrations  of  the  ether,  and  this,  recurring  with 
each  vibration  the  power  required  to  arrest  the  motion 
of  the  atoms  at  the  ends  of  their  paths  is  rapidly  aug- 
mented until  finally  they  pass  beyond  the  limits  of  sta- 
bility and,  the  force  of  interatomic  attraction  being 
overcome,  the  molecule  goes  to  pieces  and  chemical 
decomposition  takes  place  by  the  action  of  ether  vibra- 
tions through  the  agency  of  a  true  resonance  effect. 
This  breaking  down  of  the  .molecule  will  occur  with  a 
smaller  resonance  the  more  unstable  the  substance,  that 
is,  the  less  the  chemical  affinity  of  the  atoms  composing 
the  molecule ;  or  in  other  words  the  greater  the  tendency 
of  some  atoms  to  pass  beyond  the  limits  of  the  controlling 
attraction  of  the  other  atoms  composing  the  molecule 
and  within  the  limits  of  attraction  of  other  atoms  with 
which  they  more  readily  vibrate  in  unison.  Stability  or 
unstability  of  molecules  probably  depends  upon  the 
union  of  atoms  having  more  or  less  agreement  in  the 
times  and  extent  of  their  vibration,  a  group  of  atoms 
vibrating  in  approximately  the  same  time  and  with  the 
same  amplitude,  probably  being  much  more  stable  than 
a  group  in  which  the  atoms  vibrate  in  very  different 
periods  with  widely  varying  amplitudes.  With  a  group 
in  which  the  paths  and  periods  correspond  it  is  readily 
seen  that  the  atoms  may  always  remain  close  together, 
and  thus  continually  exert  upon  each  other  a  powerful 
attraction  tending  to  hold  the  group  together,  but  if  the 
periods  and  paths  greatly  differ  beats  will  occur,  and 
while  at  one  time  they  will  be  vibrating  close  together, 
after  a  brief  period  they  will  be  vibrating  at  opposite 
extremities  of  their  paths,  and  the  attractive  force  will 
be  very  weak.  At  such  times  a  small  resonance  effect, 
acting  upon  either  the  atoms  of  long  or  those  of  short 
period,  would  drive  them  beyond  the  range  of  attraction 
of  the  other  and  produce  chemical  decomposition. 

If  the  atoms  set  free  by  the  decomposition  do  not 
find  other  atoms  with  which  they  can  vibrate  more  in 
unison,  they  may  reunite  with  those  from  which  they 
were  liberated  and  reform  the  decomposed  substance. 
As  an  example  it  may  be  noted  that  silver  salts,  when  not 
in  the  presence  of  organic  matter,  will  not  blacken  under 
the  influence  of  light.  In  the  presence  of  organic  sub- 
stances the  atoms  set  free  unite  readily  with  some 
elements  of  the  organic  matter  and  bring  free  atoms  in 
a  nascent  state  have  in  themselves  great  decomposing 
power  if  their  affinity  for  the  elements  of  the  organic 
matter  is  slrong ;  i.  e.,  if,  as  they  are  projected  (by 
resonance  effect)  beyond  the  influence  of  the  atoms  with 
which  they  were  previously  vibrating,  they  find  them- 
selves close  to  atoms  of  other  molecules  with  which  they 
tend  to  vibrate  in  unison.  ■• 
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There  is  probably  a  considerable  rauge  in  the  lower 
spectrum  where  the  wave  periods  are  such  as  to  be 
capable  of  producing  resonance  in  different  substances. 

It  is  not  necessary  for  stability  or  unstability  that 
the  atoms  composing  a  molecule  should  have  either 
different  periods  or  amplitudes  of  vibration  as  these 
conditions  may  occur  with  precisely  the  same  periods  and 
amplitudes  for  all  atoms.  This  will  be  readily  seen  if 
we  consider  two  atoms  together  at  any  point  of  then- 
paths  and  vibrating  in  the  same  direction,  the  same  dis- 
tance and  in  the  same  time.  They  are  evidently  always 
in  a  position  to  exert  a  maximum  attraction  upon  each 
other,  and  the  condition  is  that  of  extreme  stability.  If 
they  are  together  at  any  point  of  their  paths  and  are 
vibrating  in  opposite  directions,  the  distance  apart  will 
soon  reach  a  maximum  and  the  attraction  will  be  a 
minimum.  Such  substances  are  unstable.  If  the  two 
atoms  vibrate  in  paths  inclined  to  each  other  at  any 
angle  between  these  limits  of  0°  and  180°  the  stability 
will  be  greater  or  less  as  the  angle  is  small  or  great. 
Obviously  in  the  first  case  resonance  will  not  tend  to 
produce  decomposition,  yet,  as  the  amplitudes  of  vibra- 
tions of  all  atoms  will  be  increased,  the  volume  of  the 
substance  will  be  increased  or  the  action  of  the  actinic 
rays  will  be  to  produce  expansion  of  the  mass  in  pre- 
cisely the  same  mauner  as  heat  acts  by  increasing  the 
amplitude  of  vibration  and  hence  the  volume  of  the 
mass.  This  can  be  tested  by  using  an  instrument  such 
as  Edison's  tassimeter  and  Hashing  the  short  rays  of 
the  spectrum  upon  it,  care  being  taken  to  eliminate  the 
heat  rays. 

The  wave  lengths  of  the  different  parts  of  the  spec- 
trum can  be  measured,  aud  by  determining  what  waves  are 
capable  of  producing  actinic  resonance  in  different  sub- 
stances it  may  be  possible  to  determine  the  natural 
vibration  periods  of  various  atoms,  aud  ultimately  the 
dimensions  of  the  atoms. 

Another  thought  which  came  here  is  the  possibility 
of  determining  whether  all  the  so-called  elements  are  in 
reality  composed  of  one  primary  substance.  If  it  could  be 
shown  that  ether  vibration  of  the  same  period  produces  a 
maximum  resonance  effect  in  all  substances,  it  would  be 
strong  evidence  that  the  ultimate  atoms  composing  all 
substances  are  the  same.  As  to  the  other  so-called  ele- 
ments they  may  have  molecules  composed  of  primary 
atoms  so  grouped  that  their  relations  cannot  be  altered. 

For  instance,  suppose  some  molecules  were  each 
composed  of  two  primary  atoms  vibrating  in  unchangiug 
relation,  i.  e.,  suppose  they  are  close  together  at  one 
poiut  of  their  path  and  maintain  this  distance  unchanged 
in  all  points  of  their  paths.  Manifestly  the  attraction 
between  them  will  be  a  maximum  at  all  times,  and  this 
might  be  so  strong  that  no  outside  influence  could  vary 
the  distance  apart.  Such  a  combination  would  evidently 
constitute  an  undecomposable  substance  and  appear  as 
an  element. 

Similarly  three  atoms  might  be  so  combiued  to  form 
another  apparent  element  and  four  atoms  might  form  a 
group  of  allied  apparent  elements;  for  instance,  if  the  four 
were  regularly  placed  with  reference  to  each  other  they 
might  Constitute  a  molecule  of  oxygen,  a  slightly  different 
arrangement,  say  two  groups  of  two  each,  might  con- 
stitute sulphur  and  auother  combination  consisting  of  a 
group  of  three  and  one  singly  might  constitute  another 
element  of  the  same  family.  The  number  of  atoms  and 
the  grouping  would  undoutedly  control  the  valency  of 
the  substance.  Various  forms  of  the  same  substance 
might  be  produced  by  slight  possible  variations  of  the 
groupings  of  the  atoms  constituting  a  molecule.  For 
instance,  if  four  atoms  regularly  placed  wita  a  given 
distance  between  them  constituted  oxygen,  then  ozone 
might  be  produced  by  a  slight  increase  or  decrease  in 


distance  apart  of  the  atoms  so  as  to  slightly  vary  the 
attraction  between  them  aud  their  combined  attraction 
on  groups  composing  other  elements.  Molecules  of  de- 
composable substances  would  be  composed  of  two  or 
more  such  stable  groups  vibrating  in  paths  which  made 
greater  or  less  angles  with  others,  so  that  the  application 
of  a  force  which  would  cause  them  to  move  further 
along  in  their  piths  would  produce  a  separation  and 
ultimately  decomposition,  by  bringing  one  or  the  other 
of  the  stable  groups  within  the  strong  influence  of  some 
other  group.  Two  or  more  stable  groups  united  to  form 
a  molecule  of  decomposable  substance  could  never  vib- 
rate parallel  to  each  other  and  in  the  same  direction,  in 
ther  words  the  angle  between  their  paths  could  never 
be  zero. 

The  ideas  here  expressed  may  be  more  clearly  rep- 
resented by  means  of  the  accompanying  diagram  : 

Suppose  0  to  be  the  origin  towards  which  all  the 
atoms  of  a  simple  molecule,  or  all  the  elements  of  a 
compound  molecule  tend  to  vibrate.  If  two  atoms  0  A 
aud  0  B  vibrate  always  parallel  to  each  other,  in  the 
same  period,  aud  with  the  same  amplitude,  manifestly 
the  attractive  force  acting  between  them  will  remain 
absolutely  unchanged  whatever  the  period  or  amplitude 
may  be.  They  will  form  an  absolutely  stable  molecule 
and  appear  as  an  ultimate  element.  Similarly  the 
three  atoms  vibrating  in  the  direction  0  D  would  form 
another  absolutely  stable  molecule  and  appear  as  another 
element. 

If  the  molecules  vibrating  in  0  A  aud  0  D  have  a 
mutual    control  r>r  o-r.i,  other's  motion  they  will  form  a 
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molecule  of  a  compound  substance,  but  iu  this  case  their 
paths  must  make  with  each  other  an  angle  ^4    0  D. 

This  compound  molecule  will  be  instable  equilibium 
if  its  constituent  molecules  do  not  vibrate  beyond  certain 
limits,  say  those  represented  by  the  full  lines,  but  if  a 
resonance  effect  projected  them  to  the  points  A'  and  Dl 
the  distance  between  them  would  be  increased  and  the 
mutually  exerted  force  decreased.  If  no  other  substance 
was  present  they  would  return  to  their  former  stable 
state,  when  the  cause  producing  the  resonance  was 
removed,  but  in  the  presence  of  other  substances  there 
would  be  a  redistribution  of  molecules  and  new  com- 
pounds be  formed.  Manifestly  if  the  angle  A  0  D  was 
very  small  a  very  considerable  increase  in  the  amplitude 
would  but  slightly  increase  the  distance  apart  of  the 
molecules,  and  hence  produce  but  little  diminution  in 
the  inter-molecular  force  of  attraction.  The  substance 
formed,  though  decomposable  by  very  strong  forces, 
would  still  be  very  stable.  As  the  angle  increased  the 
stability  would  become  less  and  less  until  finally  if  the 
group  0  D  was  vibrating  in  a  direction  0  C,  in 
opposition  to  O  A,  the  stability  would  be  very  slight 
and  a  very  small  increase  in  the  amplitude  of  vibration 
or  the  approach  of  another  molecule  which  vibrates  at  a 
smaller  angle  with  either  0  A  or  0  D  would  overcome 
the  force  uniting  0  A  and  0  D  and  decomposition  would 
take  place. 

If  the  molecules  in  0  A  aud  0  D  vibrated  in 
different  periods  or  had  different  amplitudes  or  both, 
then  they  might  vibrate  iu  the  same  direction  and  still 
unite  to  form  compound  substances.     An  ether  wave  of 
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a.  certain  period  would  then  affect  one  more  than  the 
other  and  cause  a  resonance  effect  tending  to  break 
down  the  compound  molecule.  It  seems  manifest  that 
the  natural  vib.-atiou  period  of  all  atoms  and  molecules 
closely  correspond  with  the  periods  of  the  ether  waves 
near  ihe  violet  end  of  the  spectrum. 
Berkeley,  Calif.,  Sept.  13,  '95. 

"AS    OTHERS    SEE    TJS." 


THE  PELTON7  WATER  WHEEL. 


"What  we  feared  has  come  to  pass.  Wo  predicted  a 
month  ago  that  the  similarity  in  name  and  appearance 
of  The  Electrieal  Journal,  (San  Francisco)  and  the  Elec- 
trical Journal,  (Chicago)  would  prove  "a  constant  source 
of  annoyance."  We  pointed  out  to  our  young  contem- 
poraries that  a  change  in  name  on  the  part  of  one  of 
them  was  desirable  or  at   least  that  they  should  make  a 

geographical   distinction    in  their  titles [but]    the 

Electrical  Journal  of  Chicago  manifested  an  acrimonious 
determination  to  retain  the  name  selected  by  the  new 
San   Francisco  review.      This  course  is  ill-advised  and 

will  result  in  confusion "Electricity"  of  London 

reviews  the  first  number  of  The  Electrical  Journal  (San 
Francisco)  and  says:  ''  The  Editors  are  Dr.  Perrine  and 
Mr.  G.  P.  Low;  the  aims  are  'honesty,  breadth  and 
helpfulness.'  Naturally,  the  National  School  of  Elec- 
tricity is  regarded  favorably."  There  you  are;  the  organ 
of  the  National  School   of  Electricity  is  mixed  up  with 

the  new  electrical  review  of  the  Pacific  Slope What 

could  be  more  confusing  ? — Western  Electrician,  Chicago. 

"  The  Electrical  Journal  "  is  a  new  journal  pub- 
lished in  this  city.  Two  numbers  have  made  their  ap- 
pearance, and  are  very  creditable  specimens.  According 
to  an  announcement  made  in  the  August  number,  the 
name  of  the  publication  is  to  be  changed  to  the  The 
Journal  of  Electricity.  The  Journal  is  edited  by  F. 
A.  C.  Perrine,  D.  Sc,  and  George  P.  Low.  It  is  devoted 
to  the  development  and  exposition  of  the  electrical  in- 
terests of  the  Goast.  The  leading  article  in  the  August 
number  is  a  learned  and  well-written  article  on  "  Steep 
Gradients  on  Electric  Roads,"  by  Lieutenant  W.  Stuart- 
Smith,  U.  S.  N.,  the  well-known  electrical  engineer  of 
this  city. — San  Francisco  Report. 

We  note  the  advent  of  The  Electrical  Journal  pub- 
ited  by  our  friends,  Dr.  F.  A.  C.  Perrine  and  George  P. 
Low,  and  published  monthly  in  San  Francisco.  The 
newcomer  candidly  admits  that  "  our  newsy  friend,  the 
Electrical  Review,  is  entitled  to  the  distinction  of  being 
'  the  oldest  weekly  ',"  and  states  as  its  motto  that  The 
Electrical  Journal  is  to  be  known  as  "  the  newest  electric 
cal  publication  in  America."  We  wish  the  new  venture 
success.  Judging  from  the  excellence  of  its  book  re- 
views, we  opine  it  will  pay  special  attention  to  this  de- 
partment.— Electrical  Review  (N.  Y.).. 

The  Electrical  Journal,  a  recent  publication  devoted 
to  electrical  interests,  came  to  our  desk.  We  thank  Mr. 
Geo.  P.  Low,  and  wish  him  every  success.  This  paper 
should  receive  the  support  of  every  underwriter,  for  it 
contains  matter  exceptionally  valuable  to  our  professsion. 
Mr.  Low  has  given  able  service  to  this  brauch  of  under- 
writing, and  his  paper  will  undoubtedly  reflect  the  abil- 
ity of  which  its  editor  is  possessed.  The  subscription 
price  is  one  dollar  per  year. — Rambling  Notes,  San  Fran- 
cisco. 

Another  promisiug  publication  in  magazine  form 
appears  for  its  share  of  advertising  patronage  and  to  aid 
in  disseminating  electrical  information  through  the  West. 
The  Electrical  Journal  is  published  monthly  in  San  Fran- 
cisco, Cal.  It  has  a  good  appearance,  and  its  principles, 
as  outlined  in  the  first  issue,  se3in  sound. —  Scientific 
Machinist,  Cleveland,  O. 


The  Pel  ton  water  wheel  is  what  may  be  termed  an 
impulse  reaction  wheel,  the  power  of  which  is  derived 
from  the  pressure  afforded  by  a  head  of  water,  supplied 
by  a  line  of  pipe,  discharged  upon  it  through  a  small 
nozzle,  the  size  of  said  nozzle  being  proportioned  to  the 
amount  and  head  of  water  available,  and  to  the  power 
required.  The  manner  of  utilizing  this  pressure  is  the 
distinguishing  feature  of  the  invention  and  the  secret  of 
ts  success. 

The  plane  of  the  wheel  is  vertical,  turning  upon  a 
horizontal  axis,  the  bearings  of  which  are  mounted  and 
fixed  upon  a  wooden  or  metal  frame,  to  which  also  the 
uozzle  is  attached,  making  the  machine,  as  a  whole,  self- 
contained.  The  bearings  are  accessible  at  all  times  for 
examination  and  lubrication,  aud  are  easily  protected 
from  water  and  grit.  Over  the  wheel,  but  not  touching 
it  anywhere,  is  placed  a  cover  for  withholding  the  sling 
of  the  water  from  the  wheel,  and  directing  it  vertically 
downward  to  the  tail-race,  whence  all  waste  is  carried 
away.  It  has  a  number  of  iron  buckets  or  cups 
fastened  to  its  periphery,  each  provided  with  a  wedge 
dividing  the  jet  (which  is  applied  taugentially )  into  two 
parts,  one  turning  to  the  right,  the  other  to  the  left, 
(shown  in  section  in  Fig.  3.),  the  direction  of  both  being 
almost  completely  reversed  before  the  water  leaves  the 
bucket.  To  facilitate  the  escape  of  the  spent  water  and 
to  utilize  all  of  the  head,  the  stream  is  usually  applied 
to  the  lower  side  of  the  wheel.  The  object  in  this,  as  in 
other  wheels,  is  to  receive  the  water  without  shock,  to 
discharge  it  without  velocity,  aud  to  apply  the  energy 
thus  liberated  to  turning  the  wheel  in  the  most  efficient 
manner,  f 

The  extreme  simplicity  of  these  wheels  renders  them 
strong  and  durable,  not  liable  to  get  out  of  order,  and 
euables  them  to  be  run  with  a  minimum  of  wear. 
Breakage  seldom  occurs  ;  the  wear  is  confined  to  the 
large  shaft  bearings  and  to  the  vane  surfaces  over  which 
the  water  passes.  There  are  no  running  water  joints  to 
preserve,  and  the  nozzle  is  of  the  simplest  and  most 
efficient  form,  the  cylindrical  jet  being  commonly  used. 
The  path  of  the  water  in  the  bucket  is  short,  reducing 
friction  to  a  minimum.  If  the  water  carries  abrasive 
materials,  the  effect  is  sometimes  seen  on  the  wetted  sur- 
faces, but  the  wear  is  slight,  and  never  detrimental  to 
efficiency.  Then  again,  all  the  wheels  above  two  feet  in 
diameter  have  the  buckets  bolted  ou,so  that  one  or  more 
may  be  easily  and  quickly  replaced  without  disturbing 
the  installation.  This  is  an  advantage  which  is  every- 
where appreciated,  especially  in  localities  far  removed 
from  industrial  centers. 

The  tendency  of  modern  machine  practice  is  to  in- 
troduce direct  connections  between  the  motor  and  the 
machine  to  be  driven,  thus  simplifying  the  parts,  reduc- 
ing first  cost  and  maiutenauce,  and  economizing  space. 
The  construction  of  the  Pelton  wheel  enables  this  to  be 


"Being  an  abstract  of  the  report  of  the  Franklin  Institute,  through  its 
Committee  on  Science  and  the  Arts,  on  the  invention  of  Lester  A.  Pelton. 

fin  the  Comstock  mines  at  Virginia  City,  Nevada,  are  located  six  wheels, 
each  weighing  220  pounds,  developing  12o  horse-power  each  with  a  stream 
five-eighth  inch  diameter,  and  a  head  of  1,680  feet.  They  are  forty  inches  in 
diameter,  are  made  of  phosphor-bronze,  and  run  at  a'speed  of  900  revolu- 
tions per  minute.  In  one  of  the  famous  Comstock  mines  at  Virginia  Cily, 
Nevada,  is  a  thirty-six  inch  Pelton  wheel,  made  of  a  solid  steel  disc,  with 
phosphor-bronze  buckets  securely  riveted  to  the  rim.  It  is  located  at  the 
Sutro  Tunnel  level  of  the  California  and  Cuusolidated  Virginia  shaft,  1,640 
feet  below  the  surface.  In  addition  to  the  head  afforded  bv  the  depth  of  the 
shaft,  the  pipe  is  connected  to  the  line  of  the  Gold  Hill  Water  Company, 
which  carries  a  head  of  460  feet,  giving  the  wheel  a  vertical  head  of  2,100 
feet,  equivalent  to  a  pressure  of  '.ill  pounds.  The  water,  after  passing  over 
the  wheel,  is  carried  out  through  the  tunnel,  four  miles  in  ength.  The 
wheel  runs  at  1,150  revolutions,  which  gives  it  a  peripheral  velocity  of  10,804 
feet  per  minute,  or  about  120  miles  per  hour.  The  construction  of  the  wheel 
amply  provides  for  the  centrifugal  strain  given  by  the  velocity  of  the  water, 
running  without  load,  when  it  would  attain  the  enormous  "speed  of  21,608 
feet  per  minute,  equal  to  about  240  miles  per  hour. 
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done  in  all  eases  where  the  head,  which  controls  the 
speed  of  the  buckets,  is  so  related  to  the  rotative  speed 
as  to  give  a  wheel  of  reasonable  dimensions.  The  min- 
imum diameter  depends,  lo  a  certain  extent,  upon  the 
quantity  of  water  to  be  used ;  if  this  is  large,  it  may  be 
necessary  to  use  more  than  one  jet  on  the  wheel,  or  to 
use  two  or  more  wheels  on  the  same  shaft,  to  obtaiu  the 
recpiired  speed.  -The  application  of  several  jets  to  a 
wheel  does  not  impair  the  efficiency  when  it  is  carried 
out  according  to  well-known  rules.  The  cases  and  foun- 
dations are  light  aud  simple,  there  are  no  expensive  pen- 
stocks or  draft-tubes,  no  inconveuient  means  of  trans- 
mission, no  heavy  stonework. 

Turbines  have  a  distinctive  advantage  under  very 
low  heads,  because  of  the  large  quantity  of  water  which 
they  can  use,  but  under  high  pressure  the  speed  becomes 
excessive  or  destructive.  A  free  jet  or  tangential  wheel 
may  run  to  the  limit  fixed  by  the  strength  of  the  mate- 
rial without  injury,  there  being  no  wear  except  in  the 
bearings.  The  construction  of  these  wheels  indicates 
that  a  high  efficiency  may  be  obtained  when  running 
with  a  full  or  reduced  water  supply,  and  such  has  been 
found  to  be  the  case.  Buckets  are  designed  for  a  maxi- 
mum diameter  of  stream,  without  reference  to  the  head, 
hut  the  only  objection  to  a  very  much  smaller  stream 
would  be  the  disproportion  of  weights  and  friction  sur- 
faces, an  ojectiou  which  is  of  very  little  practical  impor- 


bodily  around  the  shaft.  This  motion,  which  is  very 
sensitive,  is  made  to  open  or  close  a  butterfly  valve  in 
the  service  pipe.  Safety  stops  are  provided  at  full  open 
and  full  shut,  to  prevent  the  governor  from  binding  the 
valve  and  possibly  breaking  something.  This  method  is 
advantageous  in  electric  lighting,  where  there  is  a  de- 
mand for  close  governing. 

Nothing  contributes  so  much  to  the  prosperity  of 
mining  and  manufacturing  as  cheap  power.  Scores  of 
the  largest  producing  and  most  profitable  mines  ou  the 
Pacifit  Coast  could  not  be  worked  to-day  but  for 
this,  as  most  of  our  heaviest  mining  operations  are  based 
upon  handling  a  large  amount  of  low-grade  ore  in  a  most 
economical  way.  Another  fact  indicating  the  change 
wrought  by  the  introduction  of  these  wheels  is  the  high 
price  that  low-grade  mines  are  commanding  when  so  sit- 
uated that  water  power  could  be  availed  of;  these  mines, 
a  few  years  ago  could  hardly  be  given  awa}T.  Where 
the  power  developed  by  the  wheel  cannot  be  applied  di- 
rectly to  the  machinery  to  be  operated,  electrical  trans- 
mission can  cover  the  intervening  space,  and  so  in  time 
these  easily  established  links  "will  connect  many  of  the 
great  industrial  establishments  with  these  water  powers 
now  by  this  wheel  made  economically  available. 

The  remarkable  efficiency  of  the  Pelton  wheel  is  a 
surprise  to  all  who  see  it  in  operation  for  the  first  time. 
That  a  wheel  so  small  as  to    almost   escape  observation 
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Figures  1,  2  and  3.— Illustrating  the  Action  of  a  Jet  op  "Water  Striking  Various  Surfaces. 


tance.  This  method  is  adopted  when  the  quantity  of 
water  varies,  the  minimum  stream  being  often  ouly 
twenty-five  per  cent,  of  the  maximum.  This  can  be 
done  with  no  appreciable  loss  of  efficiency,  in  strong  con- 
trast with  the  turbine,  with  its  variation  of  twenty  per 
cent.,  more  or  less,  under  varying  gates. 

In  many  cases  of  use  in  the  mountains  there  is  no 
need  for  governing  devices  :  ou  stamp-mills,  for  instance, 
when  such  are  necessary,  the  method  used  will  depend 
on  the  water  supply.  If  a  liberal  use  of  water  is  allow- 
able, a  nozzle  is  used  having  a  ball  and  socket  joint, 
which  permits  the  stream  to  be  partly  or  entirely  de- 
flected below  the  buckets.  The  centrifugal  friction  gov- 
ernor has  been  used  to  a  very  great  extent,  the  balls  act- 
ing on  a  double-geared  bevel  friction  wheel,  which  opens 
or  closes  a  butterfly  valve. 

When  a  constant  speed  can  be  obtained  from  a  source 
outside  of  the  wheel  itself,  as  from  an  independent  motor, 
the  differential  governor  is  available.  This  consists  of 
four  miter  gear  wheels  in  mesh,  each  forming  the  side  of 
a  square ;  two  opposite  gears  being  loose  on  the  shaft 
and  driven  in  opposite  directions  by  pullies  and  belts  ; 
the  remaining  two  running  free  on  studs  which  project 
from  a  hub  fastened  to  the  same  shaft.  So  long  as  the 
pulleys  run  at  the  same  speed  there  will  be  a  simple  ro- 
tation of  the  gears  on  their  axes;  but  if  one  runs  faster 
than  the  other,  the  gears  on  the  studs  will  be  revolved 


should  be  capable  of  driving  the  large  amount  of  ma- 
chinery that  is  often  attached  to  it  is  a  perpetual  won- 
der even  to  those  long  accustomed  to  its  use. 

These  wheels  are  made  in  sizes  from  four  inches  in 
diameter,  and  weighing,  with  case,  twenty  pounds,  for 
driving  sewing  machines,  dental  apparatus,  and  the  like, 
to  wheels  of  five,  six,  eight,  ten  and  in  some  cases  even 
twenty  feet  in  diameter.  Wheels  of  such  large  diameter 
are  not  for  the  purpose  of  increase  of  power,  but  to  re- 
duce speed  so  as  to  make  a  direct  connection  to  the 
shafts  of  the  machinery  they  are  to  operate,  as  in  the 
case  of  pumps,  compressors,  etc.  By  applying  three, 
four  or  five  streams  to  a  wheel  of  ten  to  fifteen  feet  in 
diameter,  from  3000  to  5000  horse  power  can  be  obtained 
from  a  single  wheel  under  a  head  of  150  feet.  This 
illustrates  the  extreme  flexibility  of  the  system  and  its 
application  to  varying  conditions,  Units  of  power, 
speed,  etc. 

In  considering  the  conditions  necessary  to  a  high 
efficiency  in  the  jet  wheel,  it  will  be  found  that  the  main 
conditions  are  as  follows  :  (1)  The  jet  should  enter  the 
bucket  without  shock  and  flow  over  easy  curves  until  its 
direction  is  reversed ;  Ql)  The  surface  over  which  the 
water  passes  should  be  small,  to  reduce  skin  friction  ; 
(3)  The  speed  of  the  wheel  should  be  such  that  the  water 
will  leave  the  bucket  without  velocity. 

Fig.  1   shows  the  action  of  a  jet  of  water  striking  a 
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flat  plate  at  right  augles.  It  will  be  seen  that  the  water 
divides  and  shows  a  tendency  to  form  a  wedge  of  still 
water.  This  is  what  may  be  termed  "  dead  "  water, 
that  is,  water  which  has  lost  its  impelling  force.  In  a 
wheel  having  this  form  of  vane,  there  is  a  tendency  to 
form  such  a  wedge  on  each  vane  at  every  revolution  ; 
there  can  be  no  smooth  flowing  of  the  stream,  but  a  con- 
tinual turbulence  resulting  in  great  loss  of  energy,  and 
the  amount  of  this  will  be  greater  than  the  loss  of  part 
of  the  energy  contained  in  the  water  represented  by  the 
wedges.  It  will  be  seen,  also,  that  the  direction  of  dis- 
charge precludes  a  complete  stoppage  of  the  water,  the 
highest  theoretical  efficiency  being  fifty  per  cent.,  exclud- 
ing the  losses  from  friction,  turbulence  etc.  In  the 
simple  curved  buckets  shown  in  Fig.  2  will  be  found 
the  same  condition  as  to  a  wedge  formation  as  was 
shown  on  the  flat  plate,  the  amount  of  water  being  even 
greater.  There  is,  however,  a  reversal  of  the  stream 
which  allows  it  to  be  almost  completely  checked.  This 
is  an  important  advantage,  as  may  be  seen  in  a  compar- 
ison of  the  efficiencies  obtained. 

Fig.  3  shows  a  third  form,  in  which  the  wedge  has 
been  made  a  part  of  the  bucket  itself,  thus  avoiding  the 
loss  due  to  the  water-wedge  and  to  turbulence.  Impact 
has  been  reduced  to  a  minimum,  and  the  bucket  forms 
part  of  an  impulse  wheel.  This  is  the  Pelton,  which  has 
shown  a  higher  efficiency  than  any  other  jet  wheel,  and 
which  is  now  replacing  the  older  forms.  In  wheels  hav- 
ing flat  radial  vanes  or  buckets,  and  a  tangential  applica- 
tion of  the  stream,  the  angle  of  impingement  varies  as 
the  vanes  pass  through  the  jet,  but  there  is  at  all  times 
an  impact,  resulting  in  a  loss.  In  contrast  with  this  is 
the  impulse  wheel,  in  which  the  water  enters  the  vanes 
or  buckets  without  shock,  and  is  led  in  the  proper  path, 
there  being  no  coercion  of  the  water,  but  a,  smooth,  reg- 
ular flow.  In  the  impact  wheel  there  is  a  blow  struck, 
while  in  the  impulse  there  is  a  push. 

To  make  such  tests  of  this  wheel  as  would  be  con- 
vincing and  sa-tisfactory,  the  committee  charged  with 
this  investigation  found  to  be  impracticable.  In  lieu 
thereof  the  committee  has  found  it  necessary  to  rely 
upon  the  corroborative  results  of  tests  made  by  men 
esteemed  by  the  committee  as  fully  competent  to  do  such 
work. 

In  the  test's  of  this  wheel  made  by  Mr.  Boss  E. 
Browne,  at  the  University  of  California,  "  the  diameter 
of  the  wheel  was  fifteen  inches,  the  width  of  the  bucket 
1.5  inch,  and  the  efficiencies  shown  under  a  fifty-foot 
head  were  as  follows  : 

"  With  a  seven-sixteenth  nozzle,  82.6  per  cent.;  with 
a  three-eighth  nozzle,  82.5  per  cent.  The  efficiency  was 
determined  under  as  low  a  head  as  eight  feet,  still  show- 
ing an  efficiency  of  73  per  cent.  It  is  proper  to  state 
that  the  wheel  with  which  the  above  tests  were  made 
was  constructed  in  the  workshop  of  the  University,  and 
did  not  conform  wholly  to  the  manufacturer's  standard. 
The  size  of  the  bucket  was  too  small,  and  did  not  do 
full  justice  to  the  wheel,  owing  to  the  difficulty  of  shap- 
ing the  curves  accurately.  It  is  claimed  that  tests,  with 
larger  wheels  have  given  larger  efficiencies,  and  I  have 
no  reason  for  doubting  the  claim." 

From  all  that  has  preceded,  the  conclusion  is  reached 
that  the  Pelton  water  wheel  possesses  all  the  advantages 
of  simplicity  of  construction,  economy  of  installation 
and  maintenance,  adaptability  to  extreme  heads  of  water, 
of  transportability,  of  close  and  sensitive  automatic  reg- 
ulation and  of  high  speeds,  which  belong  to  other  wheels 
of  its  class  that  have  preceded  it,  but  that  in  point  of 
efficienc3'  it  has  excelled  all  others. 

The  Institute,  therefore,  deems  the  Pelton  water 
wheel  worthy  of  the  Elliott  Cresson  Medal,  and  hereby 
awards  the  same   to  Lester  A.  Pelton,  the  inventor. 


THE     SCIENCE     OF     GOOD     LIGHT. 


Many  retail  stores  are  dark  and  gloomy  looking, 
and  what  a  contrast  they  are  to  the  brilliantly  lighted 
ones,  writes  Frank  T.  Green  in  the  Pacific  Druggist  and 
Physician.  The  peculiar  part  is,  continues  the  writer, 
that  the  owners  of  these  same  dark  stores  pay  just  as 
heavy  bills  for  light  as  the  former.  It  is  the  color  of  the 
surroundings  that  makes  the  great  difference.  The 
world  associates  dark  interiors  which  lack  richness, 
with  gloom,  and  light  surroundings  with  cheerfulness. 
The  writer  asserts  there  are  some  colors  which  are  diffi- 
cult to  illuminate,  foremost  among  which  are  those  ap- 
proaching black.  A  few  years  ago  it  was  quite  the  fash- 
ion to  have  the  fittings  of  stores  ebonized  and  decorated 
with  narrow  tracings  and  lines  of  gold.  A  Japanese 
effect  was  aimed  at,  but  the  bull's-eye  of  gloom  was 
struck.  One  of  the  most  trying  shades  to  properly  illu- 
minate is  terra-cotta.  It  is  difficult,  if  not  impossible, 
for  the  color  seems  to  absorb  every  ray  cast  upon  it. 
The  shadows  behind  the  cornices  are  heavy  ones,  and 
even  the  high  lights  emit  but  a  feeble  glow,  reminding 
one  of  reflected  firelight.  Such  a  color  for  a  library,  ac- 
companied by  rich  draperies,  might  be  admissible,  but 
in  a  store  it  is  a  most  trying  one  after  nightfall.  Creams, 
whites,  light  grays  and  pinks  are  always  cheerful,  and 
the  shadows  warm  looking.  Besides,  with  the  empire 
patterns  now  in  vogue,  the  paler  tints  harmonize  pleas- 
antly. 

How  many  of  us  have  noticed  the  glare  of  a  white 
store  at  night.  Every  ray  gets  its  full  value,  for  it  is 
reflected  without  absorption.  Those,  especially,  who 
have  dark  fittings  in  natural  wood  need  light  floors, 
walls  and  ceilings  to  offset  the  effect.  The  colors  should 
harmonize,  however,  and  the  contrasts  should  not  be  too 
severe. 

People  do  not  like  to  enter  a  black  place  at  night, 
and  in  passing  stores  if  one  takes  the  time  to  observe, 
the  bright  effects  can  often  be  ascribed  to  cleanliness  and 
color,  and  not  always  to  the  number  of  electric  lights  or 
gas  burners  as  would  at  first  seem. 


ELECTBICITY  vs.  SOUND  IN  A  FOOTRACE. 


That  electricity  can  easily" outstrip  sound  in  a  foot 
race,  is  well  known,  but  as  good  an  illustration  of  it  as 
was  ever  furnished,  occurred  at  the  time  of  the  last 
powder  explosion  at  Pinole,  observes  a  California  con- 
temporary. At  the  instant  when  the  great  blow-up 
occurred,  the  railroad  telegraph  operator  at  Pinole,  and 
at  Sixteenth  st.,  Oakland,  were  talking  over  the  wire. 
The  Pinole  operator  broke  the  thread  of  the  conversa- 
tion to  rap  on  the  key — ''Powder  works  blown  up!" 
When  he  received  that  the  Oakland,  operator  had  felt 
no  shock,  and  he  thought  the  explosion  must  have  been 
a  small  one,  but  after  waiting  about  sixty  seconds  the 
concussion  of  the  atmosphere  came  along,  and  it  was 
violent  enough  to  satisfy  him  that  the  blast  was  no 
small  affair. 

The  American  Institute  of  Electrical  Engineers  has 
issued  a  neat  vest-pocket  pamphlet,  which  has  been  pre- 
pared to  meet  the  demand  for  information  regarding  the 
work  of  the  Institute,  and  how  to  join  it.  It  also  con- 
tains a  catalogue  of  membership,  and  its  mission  is  for 
circulation  among  non-members  to  whom  it  will  be  sent 
gratuitously  upon  application  to  Ralph  W  Pope,  Secre- 
tary, 26  Cortlaudt  street,  New  York  City. 

The  appointment  of  Dr.  F.  A.  C.  Perrine  by  the 
Advisory  Council  as  Local  Secretary  of  the  Institute  for 
San  Francisco  and  vicinity  has  been  announced. 
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In    responding    to    advertisements  in  this  publication,  please 
mention  The  Journal  of  Electricity. 

AN  ENORMOUS  ILLUMINATED  SIGN. 


A  feature  of  the  Electric  Carnival  which  excited  the 
wonderment  of  visitors  and  the  interest  of  electricians 
was  the  enormous  sign  advertising  Euhstaller's  Steam 
Beer  and  which  was  swung  across  K  Street.  This  sign 
contained  1010,  16  candle-power  lamps  ;  there  being  505 
on  each  side.  It  was  fifty-one  feet  nine  inches  in  length 
with  a    maximum    height  of  twelve   feet  three  inches, 


the  total  weight  being  2150  pounds,  which  it  is  claimed 
makes  it  the  heaviest  Hash  sign  yet  constructed. 
Considerable  difficulty  was  experienced  in  effecting 
suitable  anchorage  to  the  roofs  of  the  buildings  sup- 
porting the  sigu,  and  the  method  finally  adopted 
consisted  of  carrying  the  anchor  lines  to  other  buildings 
for  more  rigid  support.  The  wording  of  the  sign,  which 
appears  in  the  accompanying  illustration,  was  so 
arranged  that,  by  means  of  carbon  break  switches  operated 
by  an  electric  motor,  the  words  appeared  in  their  respec- 
tive colorings  consecutively,  then  flashing  on  the  entire 
sigu. 

The  contract  for  the  construction,  erection  and 
operation  of  this  sign  was  awarded  to  Frank  Lyman, 
electrical  contractor  of  421  J  street,  Sacramento,  whose 
handiwork  was  also  shown  in  the  construction  of  the 
decorative  circuits  of  the  State  Capitol  and  surrounding 
grounds,  the  May  Pole,  The  Native  Sons'  Bear,  and  many 
mercantile   displays. 

WIRING    EXTRAORDINARY. 


The  Electric  Carnival  presented  many  opportunities 
for  the  exercise  of  the  highest  art  in  electro-decorative 
work,  prominent  among  which  were  the  magnificent 
floats  designed  and  constructed  through  the  efforts  of 
the  Carnival  Committee.  The  electrical  effects  in  the 
three  principal  pieces,  viz.:  "The  National,"  "State"  and 
"Fruit  and  Flower"  floats,  which  are  described  elsewhere 
in  this  issue,  were  installed  by  Messrs.  Scott  &  Black, 
electrical  contractors  of  303  J  street,  Sacramento.  This 
firm  is  one  of  the  leading  wiring  concerns  of  the  capital 
city,  and  it  is  safe  to  state  that  the  bouquets,  sprays, 
wreaths  and  razzle-dazzles  placed  on  the  floats  by  them 
formed  the  daintiest  and  most  fascinating  features  of  the 
Carnival  Parade. 

Among  the  other  works  installed  by  Messrs.  Scott  & 
Black  were  the  Arches  at  7th  and  J  streets,  and  4th  and 
K  streets,  the  illuminated  sign  "Welcome,"  and  of  the 
mercantile  displays,  those  placed  about  the  establish- 
ments of  Hale  Bros.  &  Co.,  Hall,  Luhrs  &  Co.,  Shaw, 
Ingram,  Batcher  &  Co.,  Waterhouse  &  Lester  and  at 
the  Sutter  Club  are  deserving  of  special  mention  because 
of  their  artistic  workmanship. 


A  NEW  RAILWAY  SUPPLY  HOUSE. 


Messers  C.  B.  Kaufman  &  Co.  have  secured  store- 
rooms on  the  ground  floor  at  525  Mission  Street,  San 
Francisco,  where  they  have  started  in  business  as  a 
general  railway  supply  house.  The  firm  has  in  stock, 
ready  for  immediate  shipment,  railway  supplies,  both 
steam  and  electric,  of  all  descriptions,  from  tie-plates  and 
rails  to  trolley  harps,  hangers  and  insulated  wires.  Mr. 
Kaufman  has  been  connected  with  the  well-known 
electric  railway  supply  firm  of  Reger  &  Atwater  for  some 
time  past,  and  his  many  friends  will  be  pleased  to  learn 
of  his  new  departure. 


A  TOWER  OF  LIGHT. 


An  attractive  feature  of  the  California  State  Fair  at 
Sacramento  was  the  Tower  of  Light  erected  near  the 
center  of  the  pavilion  by  the  Capital  Gas  Company  and 
which  is  shown  in  the  accompanying  illustration.  It  was 
a  substantial  structure  built  of  gas  piping  and  contained 
four  rows  of  lights  as  shown  in  the  engi-aving,  the  lower 
one   containing  on  one  side  the  initials  "C.  G.  Co.,"  and 


on  the  other  sides  respectively,  wrere  the  words  "  Light," 
"Heat,"  and  "Power."  The  two  middle  tiers  were 
brilliantly  illuminated  with  Wellsbach  burners  and  the 
upper  tier  with  incandescent  electric  lamps.  The  photo- 
graph from  which  the  illustration  was  taken  was  made 
b}r  Varney,  the  leading  Sacramento  photographer,  and 
presents  an  excellent  specimen  of  night  photography, 
the  light  furnished  being  from  the  tower  alone. 
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QOnnVINKdTION. 


San  Diego,  Cal. — Chas.  D.  Long  has  applied  for  a  franchise 
for  a  line  of  telephone  poles  and  wires  from  Descanso  to  the  Pine 
Valley  Quartz  Mill. 

Great  Falls,  Mont. — The  Lewistown  and  Great  Falls  Tele- 
phone Company  has  been  incorporated,  with  Gold  T.  Curtis,  S. 
S.  Hobson  and  J.  F.  Armington  as  trustees,  and  $10,000  capital. 

Seattle,  Wash. — The  changing-over  of  the  exchanges  of  the 
Sunset  Telephone  and  Telegraph  Company  from  multiple  switch- 
boards to  the  express  system,  which  has  been  in  progress  since 
last  May,  is  practically  completed. 

Jackson,  Cal. — A  franchise  has  been  granted  the  Capital 
Telephone  and  Telegraph  Company  for  all  streets,  alleys,  avenues 
and  public  grounds  and  ways  of  all  unincorporated  cities,  towns 
and  villages  within  Amador  County. 

Eureka,  Cal. — The  Sunset  Telephone  and.  Telegraph  Com- 
pany is  building  a  new  pole  line  for  metallic  service  from  this 
place  to  Fortuna.,  Rohnerville  and  Alton,  and  the  circuits  to  Areata 
and  Fernrtale  will  be  the  next  to  be  made  metallic. 

Santa  Cruz,  Cal. — The  Popular  Telephone  Company  has 
wired  the  city  for  125  subscribers,  and  orders  have  been  taken  for 
enough  more  to  make  200  subscribers  when  the  new  exchange 
opens.  About  4000  feet  of  50-pair  lead-covered  cable  has  been 
run,  and  Columbia  instruments  will  be  used.  The  installation 
was  made  under  the  supervision  of  H.  N.  Snyder. 


LITIQdTION. 

San  Francisco. — In  the  suit  of  Mary  L.  Keller  vs.  the 
Market  Street  Railway  Company,  Justice  Carroll  held  that  a 
passenger  must  demand  a  transfer  at  the  time  of  paying  fare, 
otherwise  the  company  is  not  required  to  issue  same. 

San  Francisco. — On  August  23d  the  Bank  of  California 
brought  suit  in  the  Superior  Court  against  C.  C.  Butler,  Behrend 
Joost,  Fabian  Joost,  J.  A.  Buck  and  N.  Ohlandtto  recover 
$15,000  alleged  to  be  due  on  a  promissory  note  given  by  the  S.  S. 
Construction  Company  to  the  San  Mateo  and  San  Francisco 
Railroad  Company.  By  the  latter  company  it  was  assigned  to 
the  plaintiff. 

Stockton,  Cal. — The  Boai-d  of  Directors  of  the  San  Joaquin 
County  Hospital  has  declined  to  accept  the  Doak  Gas  Engines 
and  the  electric  lighting  plant  unless  the  Doak  Company  will 
furnish  an  indemnity  bond  to  cover  any  possible  damages  that 
may  be  recovered  from  the  county  by  the  Union  Gas  Engine 
Company,  which  has  begun  suit  against  Doak  for  alleged  in- 
fringement of  its  patent. 

San  Francisco,  Cal. — The  City  and  County  Attorney,  in  re- 
sponse to  a  request  from  the  Board  of  Supervisors,  has  rendered 
the  opinion  that  such  board  does  not  hold  the  power  to  impose  a 
municipal  license  upon  telegraph  companies  operating  interstate 
lines,  but  that  this  is  not  intended  to  apply  to  telegraph  com- 
panies operating  wholly  within  this  State  if  there  are  any  such 
doing  business  in  this  city. 


ILUmiN/ITION. 


Honolulu,  H.  I. — The  Hawaiian  Electric  Company,  operat- 
ing arcs,  incandescent  and  power  circuits,  is  supplementing  its 
works  by  the  addition  of  an  ice  plant. 

Cripple  Creek,  Col. — J.  W.  Bailey  has  purchased  two  40- 
kilowatt  General  Electric  generators,  direct  connected  to  ideal 
engines  to  be  used  for  lighting  his  gold  extraction  plant ;  also  an 
electrolytic  dynamo. 

Weaverville,  Cal. — There  are  four  electric  lighting  plants  in 
Trinity  County,  viz. :  At  the  Brown  Bear  Mine,  Deadwood;  La 
Grange  Mine,  Oregon  Gulch  Mountain ;  Cis  Fse  Mine,  Junction 
City,  and  in  Weaverville. 

Salt  Lake  City,  Utah. — The  city  wiring  for  the  Citizens' 
Electric  Light  Company  is  practically  "completed,  and  satisfactory 
progress  is  being  made  at  the  new  power  house.  The  four  boilers 
have  been  placed  and  the  engine  is  now  being  erected. 

Salt  Lake  City,  Utah. — Two  large  generators  have  been  or- 
dered to  relieve  the  machines  of  the  Salt  Lake  and  Ogden  Gas 
and  Electric  Company,  and  which  will  ultimately  be  used  in  con- 
nection with  the  Big  Cottonwood  transmission. 

San  Jose,  Cal. — -The  Electric  Improvement  Company  expects 
to  have  15  miles  of  gas  mains  laid  and  to  have  a  new  gas  plant 
that  will  furnish  gas  for  $2  or  less  per  thousand  feet,  erected  and 
in  full  operation  in  less  than  a  year. 

Martinez,  Cal.— Johnson  Bros,  have  submitted  a  proposition 
to  the  Board  of  Trustees  offering  to  furnish  fiftv  incandescent 
lights  for  one  year  for  $1 .85  each  per  month  ;  thirty  lights  for  six 
months  at  $2.25  each  per  month ;  seven  arc  lights  for  a  year  at 
$11  per  month,  or  for  six  months  at  $12  per  month. 


Chico,  Cal. — Dr.  H.H.Clark  is  negotiating  with  Surveyor 
McGavin  for  the  purchase  of  the  latter's  water  right  on  Chico 
creek,  with  which  to  operate  the  new  electric  light  plant. 

Flagstaff,  Ariz. — The  Flagstaff  Electric  Light  Company, 
having  received  its  franchise, has  begun  construction,  and  expects 
to  furnish  lights  by  October  1st.  Its  Directors  are  D.  Babbitt,  D. 
M.  Riordan,  Chas.  Canall,  T.  A.  Riordan  and  F.  W.  Sisson. 

Denver,  Col. — A  50-kilowatt  General  Electric  incandescent 
dynamo  direct  connected  to  an  Ideal  engine,  and  one  25-kilowatt 
General  Electric  generator,  similarly  connected,  have  been 
bought  by  the  Northern  Finance  Company  for  the  Felhauser 
Building. 

Berkeley',  Cal. — Now  that  the  new  charter  has  been  adopt- 
ed, the  Board  of  Trustees  has  more  funds  on  hand  for  street 
lighting  purposes,  and  will  supplement  the  present  arc  lights  by 
'61  candle-power  incandescents,  about  100  of  which  will  first  be 
placed. 

Spokane,  Wash. — J.  B.  Fisken  has  resigned  the  general  man- 
agership of  the  Washington  Water  Power  Company,  controlling 
the  Edison  Illuminating  Company  and  various  street  railway  sys- 
tems of  this  city,  and  has  been  appointed  superintendent  of  the 
Consumers'  Light  and  Power  Company. 

San  Jose,  Cal. — The  contract  for  lighting  the  city  by  arc- 
lamps  for  the  year  beginning  October  1st  has  been  awarded  to  the 
San  Jose  Light  and  Power  Company,  its  bid  being  $8.90  per  lamp 
per  month,  against  the  bid  of  $8.94  per  lamp  per  month  submitted 
by  the  Electric  Improvement  Company. 

San  Francisco,  Cal. — The  Edison  Light  and  Power  Com- 
pany has  reduced  the  prices  of  supplies  to  consumers  as  follows: 
Sixteen-candle-power  incandescent  Edison  lamps,  from  25  cents 
to  20  cents  each  ;  Edison  key-sockets,  from  20  cents  to  16  cents  ; 
Edison  keyless  sockets,  from  18  cents  to  13  cents. 

San  Francisco,  Cal. — A  new  2x400  kilowatt  Edison  multipo- 
lar generator,  direct  connected  to  a  triple  expansion  marine  type 
engine,  has  been  installed  in  Station  C  of  the  Edison  Light  and 
Power  Company,  which  now  contains  five  2x200  kilowatt  genera- 
tors and  one  2x100  kilowatt  generator  of  the  type  defined. 

Palouse,  Wash. — The  new  electric  light  plant  will  be  located 
in  the  roller  flour  mill,  where  surplus  water-power  is  available. 
The  projectors  have  secured  an  option  on  the  dynamos  of  the  old 
plant  and  expect  to  furnish  incandescent  light  at  about  fifty  per 
cent,  of  the  rate  formerly  asked. 

Phcsnix,  Ariz. — The  sale  of  the  Gardiner  electric  light  plant 
to  the  Phoenix  Light  and  FuelConipany  has  been  consummated, 
the  purchase  price  being  $10,000.  Tne  Phoenix  power  house  is  to 
be  enlarged  and  the  plants  consolidated  and  increased  by  the  ad- 
dition of  new  steam  and  electric  machine^. 

Santa  Ana,  Cal. — The  City  Trustees  have  rejected  the  bid 
of  CM.  Holmes  of  the  Santa  Ana  Gas  and  Electric  Company  for 
lighting  the  city  for  one  year,  because  the  bid  was  so  worded  that  it 
was  obligatory  upon  the  city  to  purchase  the  electric  plant  for 
$6,000  if  the  city  refused  to  renew  the  contract  at  its  expiration. 

Riverside,  Cal. — The  City  Trustees  would  like  to  bring  in 
power  for  the  proposed  municipal  lighting  plant  from  a  water- 
power  eighteen  miles  distant,  but  do  not  see  their  way  clear  to  do 
so  and  furnish  the  125  arc  lights  and  the  incandescent  system 
desired  with  the  $45,000  that  has  been  voted  for  the  municipal 
plant. 

Victora,  B.  C. —  Mr.  Hutchinson,  superintendent  of  the 
new  municipal  electric  light  plant,  has  rendered  a  report  on  a 
5-hour  test  of  the  steam  plant  iu  the  station,  as  follows:  Coal 
used,  1450  lbs. ;  coal  per  hour  used,  290  lbs. ;  average  horse-power 
developed  158.39;  coal  used  per  horse-power  per  hour,  1.83  lbs. ; 
one  boiler  was  used. 

Los  Angeles,  Cal. — The  Board  of  Supervisors  has  adopted 
an  ordinance  imposing  a  license  tax  on  electric  lighting  com- 
panies as  foliows :  Plants  operating  500  lights  or  less,  $2  per 
month;  those  operating  500  lights  and  less  than  1000  lights,  $10 
per  month;  those  operating  1000  and  over,  $15  per  month.  The 
above  includes  both  arc  and  incandescent  lights. 

San  Francisco,  Cal. — A  committee  of  the  Union  for  Prac- 
tical Progress  has  addressed  a  letter  to  the  Board  of  Supervisors 
asking  that  a  special  election  be  held  to  determine  whether  or  not 
the  people  should  own  their  own  water  works,  gas  works  and 
electric  lighting  plants,  either  by  buying  the  existing  works  from 
present  owners  at  an  appraised  valuation  or  by  constructing  new 
works. 

Flagstaff,  Ariz. — This  place  is  being  wired  for  electric  lights, 
and  the  new  plant  will  be  installed  in  the  old  school  house  as  soon 
as  the  engine  and  dynamo  arrive  from  the  East.  Incandescent 
lighting  sendee  will  be  rendered  on  "flat"  rates  of  $1.10  per 
month  for  11  o'clock  lamps  and  $1.50  per  month  for  lights  burn- 
ing until  1  A.  m, 

Santa  Ana,  Cal. — The  Santa  Ana  Gas  and  Electric  Company 
proposes  to  move  its  plant  at  once  from  this  city  to  Olive,  where 
water  power  is  available,  provided  it  receives  the  contract  for 
lighting  the  city  with  forty-arc  lamps.  It  will  require  about 
50,000  feet  of  wire  to  "locate  "the  new  lamps,  and  about  80,000 
feet  to  connect  with  Olive. 
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San  Francisco,  Cal. — The  Pacific  Coast  office  of  the  West- 
inghouse  Electric  and  Manufacturing  Company  reports  the  sale 
of  the  following  apparatus  during  the  month:  1  00-K.  W.,  A.  C. 
generator  with  switchboard, apparatus  and  converters  complete; 
1  20— light  arc  plant  complete  ;  l-2Lo  horse-power,  125  volt 
generator;  1  60-light,  125-volt  generator;  Isolated  meter 
orders  aggregating  610  lamps. 

Forest  Grove,  Or  — The  commissioners  appointed  to  pre- 
pare estimates  of  tire  cost  of  buying  the  electric  light  plant  and 
putting  in  wells  and  pumps  to  be  operated  in  connection  with  it, 
have  reported  that  the  total  cost  of  the  proposed  improvement 
will  be  $30,000.  The  cost  of  the  electric  light  plant  complete  is 
estimated  at  $12,000.  The  report  was  adopted  by  the  Common 
Council,  which  at  once  passed  an  ordinance  calling  for  an  elec- 
tion to  vote  upon  the  issuance  of  city  bonds  to  cover  the  proposed 
expenditure. 

Spokane,  Wash. — The  Consumers'  Light  and  Power  Com- 
pany having  been  awarded  a  franchise  bv  the  Council  over  the 
Mayor's  veto,  has  ordered  the  entire  plant  for  its  new  electric 
light  and  power  system,  which  will  cost  about  $100,000.  Contract- 
ors are  at  work  blasting  out  for  the  foundation  of  the  new  power 
house,  which  will  be  situated  at  the  west  end  on  the  north  side  of 
the  island  to  which  the  flume  under  the  Washington  street  bridge 
will  be  extended.  The  monocyclic  system  is  to  be  used,  and  it  is 
expected  that  service  will  be  given  before  the  close  of  the  year. 
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Auburn,  Cal. — Messrs.  Hartley  and  Reynolds  have  secured 
the  franchise  previously  described  for  an  electric  road. 

Modesto,  Cal. — The  Herald  calls  attention  to  the  advisabil- 
ity of  building  an  electric  railway  from  this  city  to   Couiterville. 
Santa  Barbara,  Cal. — The   Santa  Barbara   Street    Railway 
Company  is   rebuilding  its   Garden-street   horse-car  track  for  an 
electric  line. 

Los  Angeles,  Cal. — The  Kuhrts  street  line  of  the  Consoli- 
dated Company  was  opened  on  August  21  for  traffic  and  the 
running  of  cars. 

Alameda,  Cal. — The  Alameda  Electric  Railway  Company  is 
having  constructed  a  2800  gallon  sprinkling  car,  for  which  salt 
water  will  be  used. 

Portland.  Or. — C.  E.  Smith,  Graham  Class  and  others  have 
secured  a  franchise  for  an  electric  road  on  First  street  over  the 
present  horse-car  line. 

Sacramento,  Cal. — An  application  has  been  filed  for  a  fran- 
chise to  carry  "  fruit,  vegetables  and  other  freight''  over  the 
electric  line  on  V  street. 

Oroville,  Cal. — The  project  of  building  an  electric  road 
between  Oroville  and  Butte  City  to  Palermo  and  Biggs  is  being 
revived  by  Messrs.  Hatch,  Rock  and  Treat. 

Phoenix,  Ariz.- — Surveying,  grading  and  cross  sectioning  is 
being  done  on  the  new  electric  line  that  will  run  from  First  and 
Washington  street  to  Dennis  and  Brill's  Additions. 

Oroville,  Cal. — Newspapers  are  advocating  the  building  of 
an  electric  road  to  run  from  Oroville  to  Palermo,  thence  across 
the  river,  passing  through  the  large  orchard  tracts  to  Biggs,  and 
then  Gridley. 

San  Bernardino,  Cal. — The  Pacific  Improvement  Company 
(Southern  Pacific  Company)  has  bought  the  Southern  California 
Motor  Road,  running  hence  to  Riverside.  The  purchase  price 
was  $107,100. 

Alameda,  Cal. — In  order  to  equalize  the  wear  on  car  wheels 
from  curves,  the  Alameda  Electric  Railroad  sends  each  car  on  the 
main  loop  one  way  around  the  circle  one  day  and  the  reverse 
during  the  next  day. 

Chelan,  Wash. — It  is  stated  that  J.  F.  Baker,  of  the  First 
Chelan  Bank  intends  to  build  an  electric  railway  between  the 
foot  of  Lake  Chelan  and  the  Columbia  river.  The  dynamos  will 
be  driven  by  water  power. 

Castle  Rock,  Wash. — The  Mount  St.  Helens  Railway  Com- 
pany has  been  incorporated  to  build  an  electric  railway  from 
here  to  the  mining  region  of  Skamania  county.  Milton  Santee, 
B.  A.  Deetz  and  L.  G.  Biglow  are  the  promoters. 

Redlands,  Cal  — LSusiness  men  a,re  agitating  the  question  of 
calling  an  election  for  voting  bonds  for  the  construction  of  an 
electric  road  from  Smiley  Heights  to  the  Lugonia  School,  with  a 
branch  line  up  Citrus  avenue  for  two  miles. 

Redlands,  Cal. — A  scheme  is  on  foot  to  consolidate  the 
street-car  systems  of  San  Bernardino  with  that  of  motor  roads 
leading  to  the  principal  resorts  of  the  vailey,  and  convert  the 
whole  into  electric  roads.  Power  can  be  cheaply  obtained  from 
the  Redlands  Electric  Company,  and  negotationsto  that  end  are 
now  in  progress,  with  strong  probabilities  of  complete  success. 

Oakland,  Cal. — E.  P.  Vandercook  has  secured  a  franchise  for 
an  electric  road  from  East  Oakland  to  the  county  line  beyond 
Livermore,  via  Haywards  and  Dublin,  and  with  a  spur  to  Pleas- 
anton.  The  line  will  be  thirty-three  miles  in  length,  w'hich  is 
twelve  miles  shorter  than  the  present  steam  route  to  Livermore, 
and  the  maximum  grade  will  be  5  per  cent.  It  is  stated  that 
construction  will  be  begun  within  sixty  days. 


Oakland,  Cal.— Engineers  are  surveying  the  route  of  the 
proposed  Vandercook  electric  line  from  Oakland  to  Livermore, 
and  it  is  stated  that  graders  and  tracklayers  will  be  at  work  by 
October  1st.  Practically,  all  rights  of  way  have  been  secured  and 
the  maximum  grade  will  not  exceed  (i  per  cent. 

San  Diego,  Cal.— Geo.  B.  Kerper,  purchaser  of  the  cable 
road  and  who  proposes  to  convert  it  into  an  electric  system,  ex- 
pects to  erect  various  places  of  amusement  at  the  Pavilion  on' 
University  Heights.  Power  will  probably  be  purchased  from  the 
San  Diego  Gas  and  Electric  Light  Company. 

Concord,  Cal. — The  construction  of  aii  electric  railway  over 
the  Piedmont  hills  to  Walnut  Valley,  and  thence  along  the  loop 
connecting  with  the  California  and  Nevada  Railroad,  is  promised 
by  Gen.  J.  A.  Williamson,  of  Washington,  D.  C.,  who  with  his 
associates  owns  14,000  acres  of  land  in  the  Moraga  tract,  which 
the  proposed  road  will  open  up 

San  Francisco.— J.  B.  Stetson,  Lovell  White  and  others 
interested  in  the  North  Pacific  Coast  Railway  have  had  surveys 
and  estimates  made  for  the  construction  of  a  railroad,  to  extend 
from  Mill  Valley  station  in  Marin  County  to  the  summit  of  Mount 
Tamalpais,  a  distance  of  about  four  miles.  The  road  will  pro- 
bably circle  the  mountain. 

Los  Angeles,  Cal. — D.  M.  McGarry  has  applied  for  a  fran- 
chise for  a  new  street  railway  to  be  known  as  the  Los  Angeles 
Belt  Railway,  which  will  start  at  Seventh  and  Broadway  and 
going  east  to  San  Pedro,  south  to  Ninth  street,  east  across  the 
river  to  Boyle  avenue,  North  to  Chicago,  north  to  Brooklyn,  west 
to  Bridge,  west  to  Aliso,  west  to  Los  Angeles,  south  to  First  and. 
San  Pedro  and  west  to  the  starting  point. 

Los  Angeles,  Cal. — The  Los  Angeles  Traction  Company 
commenced  operations  on  September  1st  by  opening  its  electric 
road  running  from  the  Santa  Fe  Depot  at  La  Grange  Station  up 
Third  street  to  Hill,  to  Eighth  street,  to  Pearl,  to  Eleventh,  to 
Georgia  Bell,  to  Sixteenth,  to  Bush  and  to  the  city  limits  at 
Hoover  street,  making  a  distance  of  about  four  and  a  half  miles. 
Los  Angeles,  Cal. — The  Board  of  Directors  of  the  Pasadena 
and  Los  Angeles  Electric  Railway  has  accepted  the  property  from 
Contractor  Clark,  and  has  paid  him  lor  the  same  an  amount  in 
the  neighborhood  of  $400,000,  in  stocks  and  bonds  of  the  Com- 
pany. When  its  extensions  are  completed  the  road  and  its  con- 
nections will*  extend  from  a  junction  with  the  Mt.  Lowe  road 
to  Santa  Monica. 

Santa  Barbara,  Cal.— An  eighteen  months'  franchise  has 
been  granted  to  the  Santa  Barbara  Consolidated  Electric  Rail- 
way Company,  and  N.  F.  Ashton  states  that  work  will  be  begun 
at  once  on  the  new  electric  road.  It  is  stated  that  as  the  manage- 
ment was  obliged  to  .wait  until  the  preliminaries  required  by 
law  were  complied  with  under  the  fifty  years'  franchise,  con- 
struction could  not  be  begun  for  some  time  10  come ;  hence  to 
hasten  the  beginning  of  operations  the  short-term  franchise  was 
granted  by  the  Common  Council. 

Portland,  Or.-S.  Z.  Mitchell,  W.  T.  Nelson  and  Fred  V. 
Holman  have  incorporated  the  Portland  Western  Railway  Com- 
pany, to  acquire  and  operate  railway  lines  as  follows:  the  railway 
formerly  owned  by  the  Barnes'  Heights  &  Connell  Mountain 
Railway  Company;  a  railway  having  its  termini  at  Portland  and 
Hillsboro;  a  railway  beginning  at  Mount  Cavalry  cemetery,  near 
Portland,  and  terminating  at  Hillsboro;  to  build  railways  in  any 
town  or  city  of  Oregon  ;  to  acquire  and  operate  telegraph  and 
telephone  lines  and  power  houses. 

Los  Angeles,  Cal. — The  Los  Angeles  Consolidated  Electric 
Railroad  was  sold  on  August  19th  to  Captain  A.  M.  Payson,  man- 
ager of  the  Pacific  Rolling  Mills,  as  representative  of  the  holders 
ol  $1,500,000  of  bonds,  or" one-half  of  the  face  value  of  the  issue. 
There  were  two  bids.  General  Manager  Fred.  W.  Wood  states 
that  the  new  owners  will  spend  between  $250,000  and  $500,000  in 
improving  the  system.  The  entire  plant  will  be  operated  from 
one  station,  which  will  necessitate  the  placing  of  additional  boil- 
ers, engines  and  1000  horse-power  direct  connected  generators. 
The  capacity  of  the  plant  will  be  from  2500  to  3000  horse-power. 
None  of  the  existing  lines  will  be  abandoned,  but  all  cable  lines 
and  the  Ninth  street  horse-car  lines  will  be  equipped  with  elec- 
tric traction,  which  will  doaway  with  the  three  cable  power-houses 
nowr  operated.  The  reconstruction  of  the  system  has  been  be- 
gun, and  will  be  prosecuted  diligently. 

San  Francisco,  Cal. — In  changing  the  Union  street  cable 
system,  the  tracks  on  Jackson  and  Washington  streets  are  to  be 
used  jointly  by  the  Market  street  Railway  and  the  Presidio  and 
Ferries  Railway  (Union  street  cable  line),  and  the  cost  of  recon- 
struction will  be  divided  between  the  two  corporations.  The 
Market  Street  Railway  Company,  after  having  equipped  the  Post 
street  cable  line  and  the  Montgomery  street  horse-car  line  with 
the  trolley,  will  operate  these  lines  as  a  continuous  line,  reaching 
the  ferry  over  the  Washington  and  Jackson  street  roadbed.  The 
Union  street  cars  will  take  power  from  the  Market  street  sys- 
tem. The  Jackson  and  Washington  street  branch  will  be  the 
first  portion  of  the  Union  street  line  to  be  equipped  with  electri- 
city, after  which  will  follow  the  main  cable  line  on  Union  street 
to  the  Presidio,  and  then  to- the  Harbor  View  extension,  which  is 
at  present  operated  as  a  steam  road. 
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Redlands,  Cal. — The  use  of  electric  motors  for  operating 
well  pumps  is  becoming  very  general  in  this  vicinity. 

Riverside,  Cal, — Dr.  Lyman  Gregory  has  made  a  verbal  offer 
to  furnish  water  power  from  the  San  Jacinto  Mountains  to  oper- 
ate the  proposed  municipal  electric  lighting  plant. 

San  Bernardino,  Cal. — Rev.  Boren,  Jr.,  and  H.T.Shirley 
have  tiled  an  appropriation  of  7000  inches  of  water  from  the  Santa 
Ana  River  for  the  purpose  of  developing  power  for  an  electric 
power  house. 

Butte,  Mont. — An  English  syndicate  has  purchased  the  Clip- 
per group  of  mines  and  will  put  in  an  electric  power  plant  at 
Pony  and  transmit  the  power  to  the  mine,  where  a  200  or  250- 
stamp  mill  will  be  erected. 

Fresno,  Cal  — The  San  Joaquin  Electric  Power  Company  has 
secured  a  franchise  for  its  pole  lines  in  this  city  in  consideration 
of  supplying  to  the  city,  free  of  charge  forten  years,  two  2000  can- 
dle-power arc  lamps. 

Mesa,  Ariz. — A.J.  Chandler,  of  the  Consolidated  Canal  Com- 
pany, will  have  GOO  horse- power  in  electric  power  ready  for  deliv- 
ery in  Mesa,  shortly.  The  water  power  will  be  obtained  from  a 
bluff  one  and  one-half  miles  from  here. 

Redding,  Cal. — Geo.  P.  Himes,  acting  for  Wm.  M.Fitzhugh, 

of  San  Francisco,  has  located  two  'water  rights  at  the  junction  of 
the  Pitt  and  McC'loud  Rivers,  and  states  that  it  is  proposed  to 
erect  thereat  a  plant  for  electrical  transmission  of  power. 

Nogales,  Ariz. — The  Boleo  Company,  operating  extensive 
copper  mines  at  Santa  Rosalia,  Lower  California,  is  installing 
an  extensive  General  Electric  plant  for  lighting  its  works,  and 
running  all  its  machinery.  The  plant  is  being  forwarded  via 
Guaymas. 

Phescott,  Ariz. — Articles  of  incorporation  have  been  tiled  by 
the  Arizona  Water  Storage  Company,  formed  for  the  purpose  of 
developing  water  to  be  used  for  irrigation,  mining,  power,  etc. 
Capital  stock,  $5,000,000.  Incorporators,  B.  Burr,  L.  Marchant, 
Wm.  E.  Hazeltine. 

Los  Angeles,  Cal. — Chas,  Storey,  Engineer  of  the  City  Hall, 
has  rendered  a  report  to  the  Board  of  Public  Works  concerning 
an  electric  lighting  plant  for  the  City  Hall.  The  building  should 
be  re-wired,  and  a  500-light  dynamo  with  additional  steam  equip- 
ment will  be  necessary. 

Salt  Lake  City,  Utah.-— The  copper  wire  for  the  Big  Cotton- 
wood transmission  of  seventeen  miles  to  this  city,  and  consisting 
of  214  miles  of  wire  in  three  sizes,  has  been  made  by  the  John  A. 
Roebling's  Sons'  works  in  Trenton.  The  total  weight  of  this 
shipment  is  218,000  pounds. 

Visalia,  Cal.- -The  surveyors  of  the  Kaweah  Electric  Power 
Company  have  finished  the  location  and  cross  section  of  the  ditch 
from  the  Kaweah  River  to  the  site  of  the  proposed  plant,  but 
some  time  will  be  required  to  make  the  necessary  maps,  diagrams 
and  calculations  before  ground  is  broken. 

Petrepoi.is,  Brazil. — The  local  electric  lighting  company  has 
increased  its  plant  by  the  addition  of  a  120-kilowatt  General  Elec- 
tric alternator  and  Pelton  water  wheel.  The  present  plant  con- 
sists of  three  120-kilowatt  direct  connected  equipments,  hence  the 
total  capacity  when  the  new  machine  has  been  placed  will  be  420 
kilowatts. 

Santa  Ana,  Cal. — The  action  of  the  Board  of  Trustees,  in 
calling  a  special  election  to  vote  on  a  proposition  to  incur  a  bond- 
ed indebtedness  in  the  sum  of  $18,000  for  the  erection  of  a  muni- 
cipal electric  lighting  plant,  has  brought  out  a  proposition  from 
C.  M.  Holmes  offering  to  sell  the  entire  electric  light  plant  of  the 
Santa  Ana  Gas  and  Electric  Company  for  $6,000. 

Park  City,  Utah.— The  drainage  water  from  the  Ontario 
Mine,  which  has  for  years  been  a  great  burden,  has  been  utilized 
for  an  electric  lighting  plant,  and  now  drives  a  3-phase  65-kilo- 
watt  generator  by  means  of  a  Pelton  water  wheel.  The  current 
is  conveyed  to  this  city,  a  distance  of  three  miles,  and  is  used 
for  lighting  the  company's  mills  and  mine  works. 

Salt  Lake  City,  Utah.— The  Salt  Lake  &  Ogden  Gas  and 
Electric  Light  Co.  proposes  to  furnish  arc  lamps  for  street  light- 
ing at  the  following  rates :  Fifty  to  seventy  arc  lights  for  two 
years  contract,  $11  per  light  per  month;  three  years,  $10.50;  for 
100  arc  lights  two  years,  $10.50 ;  three  vears,  $10 ;  five  vears,  $9  50 ; 
for  150  arc  lights,  two  years,  $10;  three  years, "  $9.50;  five 
years,  $9. 

Santa  Rosa,  Cal. — Local  capitalists  are  considering  a  trans- 
mission project  by  which  electric  power  will  be  delivered  here 
from  a  canyon  forty  feet  higher  than  the  Russian  River,  and 
which  is  situated  near  Healdsburg.  The  plant,  it  is  estimated, 
will  generate  from  2000  to  5000   horsepower,  and  it  is  expected 


that  with  additional  turbines  and  canals  running  out  of  the  initial 
dam  at  least  8000  horse-power  can  be  derived. 

Fresno,  Cal. — Between  150  and  200  men  are  at  work  for  the 
San  Joaquin  Electric  Company  on  the  North  Fork.  The  Canal 
will  lie  completed  by  October  1st,  and  the  flumes  are  about 
finished.  The  reservoir  will  probably  be  finished  by  October 
15th,  and  work  on  the  pole  line  will  be  begun  as  soon  as  the  poles 
arrive  from  Mendocino  County.  J.  S.  Eastwood,  chief  engineer 
of  the  company,  states  that  the  plant  will  ba  in  operation  earlier 
than  February. 

Santa  Cruz,  Cal — It  is  announced  that  Fred.  W.  Swanton, 
manager  of  the  Santa  Cruz  Electric  Light  and  Power  Company, 
has  made  terms  with  Henry  Cowell  for  the  purchase  of  his  water 
rights  on  the  San  Lorenzo  River,  and  that  an  electric  power  trans- 
mission will  be  placed,  if  sufficient  co-operation  from  the  citizens 
can  be  secured.  Measurements  taken  show  that  400  horse-power 
is  available  during  August,  and  for  six  months  in  the  year  the 
water-power  of  the  river  is  equal  to  1000  horse-power.  The  length 
of  transmission  is  three  and  one-half  miles. 

Nevada  City,  Cal. — One  hundred  men  are  at  work  on  the 
flume  of  the, Nevada  County  Electric  Power  Company,  and  are 
placing  therein  from  25,000  to  20,000  feet  of  lumber  per  day.  All 
polesand  cross  arms  are  on  the  ground,  and,  with  the  line,  will 
be  erected  at  once  The  generator  lias  been  shipped  from  Pitts- 
field,  Mass.,  by  the  Stanley  Electric  Manufacturing  Company,' 
and,  without  doubt,  the  plant  will  be  finished  as  previously  an- 
nounced. The  pole  line  will  run  from  the  power  house  to  Sargent's 
ranch,  thence  to  W.  G.  Richards'  ranch,  and  from  there  to  the 
Deer  Creek  mines,  thence  to  >own  Talk  and  on  to  Grass  Valley. 
A  branch  will  be  run  up  Deer  Creek  to  supply  other  mines  in  that 
locality. 

Fresno,  Cal. — The  reservoir  for  the  San  Joaquin  Electric 
Power  Company  will  consist  of  a  natural  basin  covering  eight 
acres,  so  conditioned  as  to  necessitate  the  building  of  a  dam  on  one 
side  only,  which  can  easily  be  done  by  throwing  up  an  embank- 
ment twenty-three  feet  high  and  ninety  feet  wide  at  the  base,  and 
twelve  feet  in  width  at  the  top. '  The  reservoir  thus  formed  will 
contain  28,000,000  gallons,  and  will  be  at  an  elevation  of  1410  feet 
above  the  powerhouse.  Three  General  Electric  three-phase  gen- 
erators of  340  kilowatts  each,  and  each  being  direct  connected  to 
a  Pelton  water  wheel,  will  be  used,  and  on  each  shaft  is  to  be 
placed  a  6000-pound  fly  wheel  to  act  as  an  auxiliary  for  the  gov- 
ernor, which  is  to  be  of  the  Pelton  differential  type.  The  dyna- 
mos will  deliver  current  at  700  volts,  which  will"  be  transformed 
up  to  11,000  volts,  and  transmitted  to  Fresno,  thirty-four  miles 
distant,  with  a  loss  of  ten  per  cent.  Six  No.  3  B.  &  S.  bare  copper 
wires  will  be  used,  supported  by  forty-foot  redwood  poles,  12x12 
at  the  base,  and  0x6  at  the  top,  standard  double  petticoat  porce- 
lain insulators  being  used.  The  sub-station  will  be  located  ad- 
joining the  Sperry  Flouring  Mills  in  Fresno.  The  entire  plant, 
which  includes  seven  miles  of  ditching  and  considerable  flume 
work,  will  cost  not  to  exceed  $200,000,  and  it  is  claimed  will  be  in 
operation  by  February  1st,  1896. 

MISCELLANEOUS. 


Los  Angeles,  Cal.— The  new  City  Jail,  soon  to  be  erected, 
will  contain  quarters  to  be  used  as  the  operating  room  for  the 
Police  Patrol  system. 

Mare  Island,  Cal. — The  Boudreaux  dynamo  brush,  or  its 
equivalent,  is  considered  as  the  standard  in  specifications  for  sup- 
plies issued  by  the  Navy  Department  at  this  place. 

San  Jose,  Cal. — Bids  for  an  electric  elevator  proposed  to  be 
placed  in  the  City  Hall  were  received  from  the  Crane  Elevator 
Company  of  Chicago,  and  the  Cahill  &  Hall  Elevator  Company 
of  San  Francisco,  the  figures  being  $27,000  and  $29,090,  respec- 
tively. 

Oakland,  Cal. — Charles  F.  McDermott,  residing  at  Phghth 
and  Center  streets,  is  perfecting  an  electric  submarine  torpedo, 
the  invention  of  Dr.  Gross  of  Chicago,  and  which  is  claimed  to  be 
actuated  and  exploded  by  electrical  means.  A  public  exhibition 
is  promised  soon. 

Pasadena,  Cal. — Articles  of  incorporation  of  the  California 
Light  and  Fuel  Company  have  been  filed.  Its  object  is  to  acquire, 
construct,  operate,  sell  and  otherwise  dispose  of  gas  works,  gas, 
electric  lights,  fuel  and  power  works,  etc.,  and  to  acquire  and  dis- 
pose of  water .  Principal  place  of  business,  Los  Angeles .  Directors : 
T.  S.  C.  Lowe,  J.  M.  0.  Marble,  L.  P.  Lowe,  W.  G.  Cochran  and 
H.  C.  Brown.     Capital  stock,  $300,000. 

Seattle,  Wash. — Arrangements  have  been  entered  into  be- 
tween the  various  electric  companies  whereby  three-fifths  of  the 
poles  on  the  principal  streets  will  be  taken  down  and  removed, 
and  only  the  60-foot  poles  of  the  Union  Illuminating  Company 
and  the  80-foot  poles  of  the  Sunset  Telephone  and  Telegraph 
Company  will  be  allowed  to  remain. 
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N"  EDITORIAL  which  appeared 

in    a    recent  number   of  the 

Journal   of   Electricity   com- 

'    J  *  plained     that    without  doubt 

**f '  the    thousands  of   spectators 

^r       WT^  wno  iount^  much  to  admire  in 

the  elaborate  display  of  light- 
ing effects  witnessed  during  the  Electrical  Carnival 
Night  pageant  at  Sacramento,  would  regret  to  learn  that 
"  despite  the  efforts  of  several  local  photographers,  there 
is  not  to  be  obtained  a  single  illustration  of  even  a  single 
float  that  would  make  a  creditable  appearance,  or  that 
is  worthy  of  reproduction." 

This  is  a  situation  that  excites  but  little  surprise 
in  view  of  the  paucity  of  information  concerning  the 
taking  of  night  photographs  by  aid  of  the  electric  light, 
and  it  does  not  follow  that  the  inability  of  a  photogra- 
pher to  picture  night  effects  is  a  reflection  against  his 
professional  ability  for  many  reasons,  foremost  among 

Copyrighted  1895,  by  Geo.  P.  Low 


which    is,    of    course,    the 
necessity  for  experience  in 
this  work,  and,  above  all, 
a  perfect    co-operation    of 
effort  between  the  photog- 
rapher and  the  electrician. 
It  is  the   purpose   of  this 
article  to  give,  as  far  as  is 
possible,    such    details    of 
practical  experience  as  will  enable  work  of  the  char- 
acter   defined    to   be    undertaken  intelligently   by  any 
pains-taking  photographer ;   but  success  cannot  be  at- 
tained, nor  can  the  results  herein  portrayed  be  accom- 
plished, without  perfect  unanimity  and  accord  of  action 
on   the  part  of  both   the  photographic  and  electrical 
interests. 

It  is  a  matter  well  known  in  photographic  circles  that 
night  photography  did  not  become  an  established  art,  so 
far  as  the  perfect  delineation  of  high  lights  and  obscure 
details  are  concerned,  until  the  spring  of  1894,  when  the 
night  photographs  of  scenes  of  the  California  Midwinter 
International  Exposition  were  taken  by  I.  W.  Taber,  the 
San  Francisco  photographer,  and  it  was  at  the  hands  of 
the  writers  of  this  article  —  one  of  whom  is  the  chief 
view  artist  of  the  photographer  named,  the  other  being 
the  Assistant  Electrical  Engineer  of  the  Midwinter  Ex- 
position, that  the  results  herein  given  were  accomplished. 
The  idea  of   making   exhaustive  researches   in   the 
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sphere  of  night  photography  by  electric  light  was  due  to 
the  desire  of  the  Manager  of  the  San  Francisco  Examiner 
to  develop  a  new  and  striking  feature  in  the  way  of 
illustrating  the  portfolio  of  views  of  the  Midwinter  Fair 
that  was  then  under  preparation  by  that  paper.  The 
first  efforts  made  in  the  way  of  night  photography  were 
far  from  satisfactory,  as  has  been  the  experience  of  every 
photographer  that  has  ever  attempted  work  of  this 
nature,  and  the  discouraging  results  may  be  summed  up 
in  the  statement  that  the  high  lights  caused  halation  of 
the  plate  to  such  an  extent  that  all  detail  was  lost. 
Composite  photographs  taken  instantaneously  by  day- 
light, but  with  under  exposure,  and  then  exposed  again 
by  night  from  the  same  sitting,  were  then  experimented 


from  this  plate  were  not  genuine,  and  the  firm  determin- 
ation to  secure  bona  fide-  photographs  that  would  be  ab- 
solutely free  from  fraud  of  any  kind,  led  to  the  suppress- 
ion of  the  prints,  and  none  were  ever  distributed. 

It  soon  became  evident  that  original  research  alone 
could  solve  the  problem,  and  an  analysis  of  the  situation 
led  to  the  conclusion  that  it  would  be  necessary  to  so  time 
the  various  features  of  the  subject  that  all  details  would 
be  given  equal  exposures,  or,  in  other  words,  that  the 
features  of  the  subject  should  be  graduated  into  lights 
and  shades,  varying  from  high  lights  to  obscure  details, 
and  that  different  periods  of  exposure  should  be  made 
for  each  such  feature,  so  that  the  effect  on  the  plate 
would  be  the  same  as  though  all  features  were  lighted  in 


Figure  1 — A  View  of  the  Tower  prom  the  Main  Arch  of  the  Agricultural  Building,  Mid- 
winter Fair,  Illustrating  the  Impracticability  of  Photographing  a  Beam  of  Light  with 
a  Wide  Angle  Lens.     (Copyright  1894,  by  I.  W.  Taber.) 


on  with  no  better  success,  and  the  photographs  thus  de- 
rived, one  of  which  is  shown  in  Figure  4,  bore  the  unmis- 
takable marks  of  "  faking."  In  this  photograph  an 
instantaneous  exposure  was  made  about  5  o'clock  in  the 
afternoon,  when  the  camera  was  left  standing  until  9 
o'clock  p.  m.,  and  then  exposed  for  the  illuminated  effects 
for  15  minutes.  No  assistance  was  rendered  in  the  elec- 
trical department  in  the  way  of  turning  off  lamps  or 
regulating  the  direction  of  the  search  light,  but  as  the 
latter  would  form  an  indispensable  feature  in  any  night 
photograph  of  the  Court  of  Honor,  the  beam  of  the 
search  light  was  "  faked  "  on  to  the  negative  by  means 
familiar  to  every  photographer.  The  general  aspect  of 
the  photograph  is  one  of  twilight,  just  after  the  starting 
up  of  the  lighting  circuit,  but  the  knowledge  that  prints 


perfect  equality.  It  was  at  this  point  that  the  services 
of  the  Electrical  Engineering  Department  were  brought 
into  demand,  and  work  was  commenced  on  a  basis  that 
is  believed  to  have  been  new  and  entirely  original.  All 
photographs  of  the  Midwinter  Fair  were  taken  on  Seed 
plates  No.  26,  that  varied  in  size  from  8  x  10  inches  to 
18  x  22  inches.  No  non-halation  plates  were  used,  ex- 
cept experimentally,  as  it  was  found  that  ordinary  single 
coated  plates  are  far  superior  to  the  non-halation  plates, 
for  the  reason  that  the  latter  will  not  bring  out  details  to 
a  satisfactory  degree.  Both  wide  angle  and  rectilinear 
lenses,  as  will  appear,  were  used,  and  throughout  all  the 
work,  almost  without  exception,  the  camera  was  operated 
with  an  F16  stop. 
The  successful  development  of  plates  of  night  photo- 
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graphs  can  only  be  accomplished  through  the  careful 
use  of  a  solution  of  red  prussiate  of  potash  to  reduce 
the  halation  wherever  necessary.  This  solution  consists 
of  the  following  ingredients :  Red  prussiate  of  potash, 
I  ounce;  hypo,  2  ounces;  water,  16  ounces.  The  action 
of  this  solution  is  analogous  to  that  of  planing  a  board, 
and  if  it  is  flooded  over  an  entire  plate  it  will  reduce 
the  film  proportionately.  To  check  halation  it  is  ap- 
plied to  the  parts  affected  with  a  bit  of  cotton,  which 
outs  away  the  high  lights  of  the  film,  and  when  these 
high  lights  have  been  reduced  sufficiently,  further  reduc- 
tion must  be  checked  by  putting  the  plate  to  wash  in 
water.  Halation  may  often  be  checked  if  not  pre- 
vented while  developing  the  plate  by  application  of  a  so- 
lution of  bromide  of  potassium,  consisting  of  one  part  of 
bromide  to  10  parts  of  water.     When  it  is  noticed  that 


posure  the  high  lights  spread,  increasing  in  size  with  the 
increased  length  of  exposure,  forming  halation  that  be- 
comes impossible  to  reduce.  With  arc  lamps  the  rays 
are  sometimes  so  intense  as  to  actually  burn  holes 
through  the  films,  possibly  owing  to  the  focusing  of  its 
heat-rays,  as  in  a  sun-glass,  and  to  treat  such  troubles  is 
manifestly  impossible,  as  there  is  no  film  to  be  affected. 
An  occurrence  of  this  nature  is  shown  very  prettily 
in  the  view  of  the  State  Capitol  Building,  as  illumi- 
nated on  the  9th  of  September  last,  which  is  repro- 
duced in  Figs.  6  and  7,  from  a  photograph  taken  by  Mr. 
A.  Peterson.  In  this  a  Seed  27  plate  was  used,  and 
the  first  illustration  shown  was  printed  from  the  plate 
as  it  appeared  after  ordinary  developing,  and  the 
second  illustration  is  from  the  same  plate,  after  hav- 
ing been  treated  with  red  prussiate  of  potash  for  the 


Figure  2— The  Liberal  Arts  Building,  Electric  Fountain  and  Dome  op  the  Agricultural 
Building,  Midwinter  Fair.     (Copyright  1894,  by  I.  W.  Taber.) 


certain  lights  are  coming  up  too  sharply  on  the  plate, 
the  touching  of  these  parts  by  a  bit  of  cotton  wet  with 
the  bromide  solution  will  check  the  development.  An 
illustration  of  the  effectiveness  of  this  may  be  seen  in 
the  photograph  from  which  the  illuminated  caption  at 
the  head  of  this  article  was  taken,  in  which  the  lights 
from  the  interior  of  the  Vienna  Prater  were  coming  up 
so  strongly  as  to  lose  all  details  of  the  building,  but 
through  the  prompt  use  of  the  bromide  solution  the  de- 
velopment of  the  high  lights  was  checked  with  the  satis- 
factory results  shown. 

In  photographing  high  lights  the  tendency  is  to  turn 
the  film  into  a  perfectly  hard,  black  substance,  from  the 
excess  of  light,  just  as  nitrate  of  silver,  when  exposed 
to  the  sun,  will  turn  black.  Under  proper  exposure  the 
film  should  turn  only  to  a  gray  color,  but  with  over-ex- 


purpose  of  cutting  down  the  high  lights.  The  exposure 
was  of  1\  minutes'  duration,  which  resulted  in  a  severe 
burning  of  the  plate  about  the  arc  lights  in  the  dome, 
but  it  is  evident  that  this  has  been  very  successfully  re- 
duced, except  at  the  point  of  focus  of  the  heat-rays  of 
the  arc-lamps,  which,  as  stated,  have  burned  holes 
through  the  films.  It  would  be  difficult  to  obtain  a  more 
satisfactory  photograph  without  the  assistance  of  the 
electrician  controlling  the  lights. 

An  illustration  showing  forcibly  the  futility  of  endeav- 
oring to  accomplish  night  photography  without  the 
assistance  of  the  proper  parties  controlling  the  lighting 
effects  is  given  in  Figure  12,  which  is  a  reproduction 
from  a  photograph  taken  of  an  illuminated  arch  thrown 
across  Market  street,  San  Francisco,  last  Fourth  of  July. 
In  this  instance  an  exposure  of  20  minutes  was  made 
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with  the  stop  wide  open,  and  the  plate  was  not  treated 
in  any  way.  The  lamps  upon  the  arch  were  of  different 
colors,  which  explains  the  varying  degree  of  brightness. 
The  street  traffic  was  perhaps  larger  than  is  usual  on 
evenings,  but  of  course  does  not  appear  distinctly  on  the 
photograph,  even  though  a  26  plate  was  used.  The 
streaks  running  along  in  the  center  of  the  street  are  from 
the  signal  lights  of  the  passing  cars,  while  the  bright, 
continuous  streaks  are  from  the  headlights  of  passing 
cars.  These,  of  course,  could  have  been  prevented  by 
capping  the  camera  during  the  passing  of  each  car,  but 
it  was  deemed  advisable,  for  the  sake  of  illustration,  not 
to  interfere  with  the  continuous  exposure. 

A  similar  experiment  in  night  photography  is  given  in 
Figure  11,  showing  a  canopy  of  incandescent  light  oper- 


services  of  the  electrical  department  thus  became  indis- 
pensable, and  the  first  view  taken  after  these  were  se- 
cured is  reproduced  in  Figure  3,  showing  the  Adminis- 
tration and  Agricultural  Buildings,  and  with  the  search 
light  on  the  Observatory  on  Strawberry  Hill.  In  addition 
to  the  usual  lights,  the  buildings  and  the  tower  were 
illuminated  for  five  minutes  each  by  the  small  search 
light  placed  in  the  turret  of  the  Mechanical  Arts  Build- 
ing. The  time  of  exposure  was  as  follows  :  9  p.  m.,  ex- 
posure began  ;  9:01  p.  m.,  arc  lamps  shut  off;  9:15  p.m., 
tower  lights  shut  off;  9:30  p.  m.,  camera  capped  —giving 
a  full  exposure  of  30  minutes  for  the  buildings,  incandes- 
cent and  search  lights. 

The  night  view  of  the  Liberal  Arts  Building,  shown 
in  Figure  2,  was  taken  with  the  following  exposures : 


Figure  3— The  Court  of  Honor  andSthe  Administration  and  Agricultural  Buildings  of  the 
■    Midwinter-  Fair,   with-  Seargh   Light  Thrown   Upon   the   Observatory  on   Strawberry 
Hill.     (Copyright  1894,  by  I.  W.  Taber.) 


ated  during  the  recent  water  carnival  at  Santa  Cruz,  Cal., 
together  with  fire  works.  This  exposure  was  started  at 
9:30  p.  m.  and  stopped  at  9:50  o'clock,  when  all  incandes- 
cent lamps  were  turned  off,  but  later  in  the  evening  the 
camera  was  uncapped  and  exposed  for  30  minutes  during 
a  display  of  fire  works.  The  halation  appearing  was 
caused  by  the  calcium  lights  being  turned  directly  upon 
the  camera,  and  no  efforts  were  made  to  remove  the 
rings  thus  formed. 

Reverting  to  the  Midwinter  Fair,  in  order  that  the 
proper  exposure  may  be  given  to  bring  out  each  feature 
of  every  subject,  regardless  of  whether  such  feature  con- 
sisted of  high  or  low  lights,  the  plan  was"adopted  of 
issuing  orders  to  the  dynamo  room  to  start  up  or  shut 
down  specified  exterior  lighting  circuits  at  such  times 
during  the  evening  as  had  been   predetermined.     The 


The  building  and  decorative  incandescent  lamps,  one 
hour;  search  light  on  the  building,  fifteen  minutes;  elec- 
tric fountain,  five  minutes;  arc  lamps,  one  minute. 

In  rather  painful  contrast  to  this  illustration  is  that 
presented  in  Figure  5,  which  is  a  reproduction  from  an 
amateur  effort  of  night  photography  with  the  same  sub- 
ject. This  merits  criticism  from  many  points,  but  clearly 
all  detail  was  under  exposed,  while  the  high  lights  were 
over  exposed.  Again,  it  is  evident  from  examination  of 
the  lower  right  hand  corner  of  the  photograph  that  the 
developer  was  not  flowed  evenly  over  the  plate,  aud  that 
the  portion  of  the  plate  which  evidently  was  omitted 
from  the  initial  flow  shows  better  detail  than  the  main 
portion  of  the  plate.  This,  in  turn,  indicates  over-de- 
velopment —  as  over-development  always  brings  out  ha- 
lation  it  makes  the  hard  lights  harder.     The  severe 
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burning  given  the  plates  by  the  arc  lamps  has  caused 
such  halation  that  no  reduction  could  have  saved  them. 
Here  may  be  mentioned  the  fact  that  a  peculiarity  of 
negatives  produced  iu  photographing  arc  lamps  are  the 
bright  rays  or  streaks  of  light  emanating  therefrom,  and 


Figure  4 — A  Composite  Day  and  Night  Photogsaph  op  the  Sub- 
ject Presemtbd  in  Figure  3. — A  suppressed  "fake .1"  photo- 
graph.    (Copyright  1894,  by  I.  W.  Taber.) 

which  are  always  of  the  same  inclination.  No  satis- 
factory explanation  of  these  rays  has  been  advanced, 
but  the  writers  believe  that  inasmuch  as  the  camera  will 
reproduce  details  that  the  eye  canuot  detect,  these  rays 
have  an  actual  existence  but  are  not  sensible  to  the  hu- 
man eye.  By  treatment  of  the  plate  they  may  be  consid- 
erably reduced,  but  not  eliminated,  provided  the  plate  is 
not  too  far  over-exposed. 

The  first  night  photograph  taken  was  that  reproduced 
in  Figure  8,  the  subject  being  the  Tower,  the  Court 
and  the  Manufacturers'  Buildings,  which  was  given  an 
exposure  of  thirty  minutes  under  ordinary  conditions  — 
that  is,  with  all  lights,  both  arc  and  incandescent,  oper- 
ating as  usual  and  the  search  light  playing  in  all  direc- 
tions. In  this  connection  it  may  be  well  to  state  that 
the  favorite  subjects  illuminated  by  the  search  light 
were  the  simple  cross  on  Lone  Mountain,  the  Prayer- 
book  Cross,  and  the  Observatory  on  the  top  of  Straw- 
berry Hill.  In  this  instance,  the  Cross  on  Lone  Mount- 
ain formed  the  subject  most  appropriate  to  the  photo- 
graph, and  fortunately  it  suited  the  humor  of  the  man 
controlling  the  search  light  to  illuminate  this  cross  more 
than  the  other  subjects.  Upon  developing  the  negative, 
however,  rays  of  light  extended  in  all  directions,  but 
these,  with  the  exception  of  one  ray  in  the  direction  of 
Strawberry  Hill,  which  the  photograph  shows  faintly, 
were  cut  down  in  the  manner  hereafter  described. 

It  is  clear  from  an  analysis  of  the  photograph,  if  not 
of  the  illustration,  that  the  high  lights  were  so  strong 
that  all  of  the  fine  detail  of  the  buildings  and  grounds 
were  practically  lost,  as  were  also  all  of  the  geometrical 
forms  which  were  outlined  in  incandescent  lamps  on  the 
tower.  To  have  made  the  exposure  proper  to  avoid 
halation  would  have  been  to  lose  all  of  the  details  about 


the  buildings,  and  conversely,  iu  order  to  bring  out  the 
details  in  the  buildings  and  grounds,  halation  resulted, 
as  is  evident. 

The  beauty  of  the  view  presented  in  Figure  1,  show- 
ing the  tower  from  within  the  main  arch  of  the  Agricul- 
tural Building,  was  noted  towards  the  close  of  the  Fair, 
and  several  attempts  were  made  to  photograph  it,  but 
none  of  which,  even  the  one  here  reproduced,  was  per- 
fectly satisfactory.  The  conditions  presented  were  try- 
ing in  that  the  subject  contained  objects  both  near  and 
distant,  which  afforded  considerable  difficulty  in  focus- 
ing, and  necessitated  the  use  of  a  wide  angle  lens.  This 
alone  would  not  have  been  a  material  difficulty  were  it 
not  for  the  fact  that  we  have  thus  far  found  it  impossible 
to  photograph  the  beam  of  a  search  light  when  using  a 
wide  angle  lens,  the  reason  probably  being  that  the  rays 
are  so  diffused  as  to  dissipate  their  actinic  effects.  The 
night  on  which  this  photograph  was  taken  was  excep- 
tionally favorable  iu  that  the  atmosphere  was  sufficiently 
hazy  to  bring  out  the  beam  of  the  search  light  very 
strongly,  but  despite  this  it  was  but  faintly  brought  out 
in  the  photograph.  The  interior  of  the  arch  was  illum- 
inated by  two  arc  lamps,  and  the  times  of  exposure  are 
as  follows :  9  p.  m.,  camera  uncapped  ;  9:10  p.  m.,  arc 
lamps  extinguished  ;  9:15  p.  m.,  the  arch  arc  lamps  ex- 
tinguished ;  9:30  p.  m.,  tower  "  blinkers  "  extinguished  ; 
10  p.  m.,  tower  incandescents  extinguished  ;  10:30  p.  m., 
camera  capped,  after  giving  the  beam  of  the  search  light 
an  exposure  of  one  and  a  half  hours.  No  more  striking 
example  of  the  inability  of  a  wide  angle  lens  to  photo- 
graph a  beam  of  light  can  be  given  than  that  shown  by 
comparison  of  Figures  1  and  3.  The  photograph  from 
which  Figure  3  is  reproduced,  and  which  was  taken 
with  a  rectilinear  lens,  was  exposed  thirty  minutes,  while 


Figure  5— The  Liberal  Arts  Building  and^Electric  Fountain 
Under  Ordinary  Exposure,  Illustrating  the  Bearing  of 
Over-Development  Upon  Halation.  (Copyright  1S94,  by  J. 
N.  and  D.  Creighton.) 

the  photograph  shown  in  Figure  1,  taken  with  a  wide 
angle  lens  with  a  superior  beam  of  light,  was  exposed  for 
one  and  a  half  hours. 

The  superb  photograph  from  which  the  caption  of  this 
article  was  made,  and  which  shows  a  general  night  view 
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of  the  Midwinter  Fair  grounds,  was  taken  from  Straw- 
berry Hill,  the  exposure  being  started  at  9  p.  m.  From 
previous  observations  it  has  been  found  that  a  consider- 
able portion  of  the  Fair  grounds,  particularly  that  of  the 
Midway  nearest  Strawberry  Hill,  would  appear  as  ex- 
cessively lighted  or  not  lighted  at  all,  according  to 
whether  the  lights  therein  were  turned  on  or  off.  In 
the  former  instance  halation  would  hot  only  destroy  all 
detail,  but  would  ruin  the  photograph,  and  as  the  bring- 
ing out  of  this  portion  of  the  Fair  grounds  was  desirable, 


Figure  6 — The  Illumination  op  the  State  Capitol  Building 
at  Sacramento,  Reproducing  a  Print  made  prom  a  Plate 
Before  the  Reduction  op  High  Lights  and  Halation. 

the  arc  lamps  lighting  it  were  shaded  from  the  camera 
by  means  of  pieces  of  card  board  attached  to  the  lamps 
on  the  sides  nearest  the  camera  so  as  to  obscure  all  the 
direct  rays  of  light.  These  lamps  were  left  burning 
throughout  the  entire  exposure  with  the  result  that  the 
thoroughfares  and  buildings,  being  well  illuminated,  are 
excellently  reproduced.  As  stated,  the  exposure  started 
at  9  p.  m.,  and  at  9:05  all  arc  lamps  around  the  Court  were 
turned  off.  The  "  blinkers,"  as  the  changeable  lights  in 
the  tower  were  termed,  were  run  until  9:30,  but  the 
buildings  and  incandescents,  together  with  the  search 
light  and  Firth  wheel,  which  were  kept  stationary,  were 
allowed  to  run  until  10  o'clock,  when  the  camera  was 
capped.  The  electric  fountain  was  played  nightly  for 
twenty  minutes  from  10  o'clock,  and  on  this  particular 
evening  it  had  been  arranged  that  at  the  close  of  its  play 
all  jets  of  the  fountain  would  be  operated  under  white 
light  for  five  minutes  additional,  during  which  the 
camera  was  uncapped.  It  may  be  noted  that  the  plate 
from  which  this  photograph  was  taken  was  not  treated 
in  any  way  except  by  the  application  of  red  prussiate  of 
potash,  and  that  the  night  was  windy  and  generally  dis- 
agreeable. 

An  excellent  specimen  of  night  photography  was  se- 
cured recently  at  Glen  Una,  the  home  and  prune  ranch 
of  Mr.  Frank  Hume  near  Los  Gatos,  Cal.,  and  which  is 
shown  in  Figure  9.  The  subject  is  situated  in  the 
midst  of  a  grove  of  scrub  oaks,  which  being  very  thick, 
and  it  being  10  o'clock  at  night,  rendered  the  subject 
very  dark.  The  exposure  was  commenced  at  10  p.  m., 
and  stopped  at  10:30,  the  only  light  being  that  of  a  single 


2000  candle  power  arc  lamp,  and  that  of  incandescent 
lamps  concealed  in  the  Japanese  lanterns  shown.  No 
people  appeared  during  this  exposure,  but  instead,  at  its 
conclusion  the  people  were  grouped  as  shown,  and  an 
additional  exposure  of  five  minutes  was  made. 

The  photograph  reproduced  in  Figure  10  shows  the 
interior  of  the  electric  fountain,  the  striking  feature  of 
which  is  the  manner  in  which  the  rays  of  light  from  the 
horizontal  reflectors  were  brought  out.  This  was  the 
result  of  an  accident.  Several  unsuccessful  attempts 
had  been  made  upon  this  subject,  and  it  was  finally  con- 
cluded to  make  a  time  exposure  of  five  minutes,  upon 
the  expiration  of  which  time  a  flash  light  would  be  used, 
but  when  the  cap  was  removed  the  flash  light  was  acci- 
dently  set  off,  filling  the  room  with  smoke  which  brought 
out  the  rays  so  much  stronger  that  the  exposure  was 
continued  ten  minutes  longer  in  order  that  the  full  effect 
might  be  secured.  The  plate  was  not  treated  in  any 
way,  and  the  lesson  thus  learned  has  since  been  of  ser- 
vice many  times  in  bringing  ont  lighting  effects  that 
would  otherwise  have  been  impossible. 

Considering  the  remarkable  results  that  were  attained 
in  the  way  of  night  photography  at  the  Midwinter  Fair, 
regret  will  always  be  felt,  perhaps  by  millions,  that  simi- 
lar efforts  were  not  undertaken  during  the  late  World's 
Fair  at  Chicago,  and  it  is  to  be  hoped  that  the  officials 
of  the  Atlanta  Exposition  now  in  progress  will  embrace 


Figure  7 — The  Illumination  of  the  State  Capitol  Building 
at  Sacramento,  Reproducing  a  Print  made  from  a  Plate 
After  the  Reduction  of  High  Lights  and   Halation. 

the  opportunity  presented  for  further   research  in   the 
realms  of  night  photography. 

"AS  OTHERS  SEE  US." 


The  Electrical  Journal  changes  its  name  with  the  Sep- 
tember number,  the  third  issue,  to  The  Journal  of  Elec- 
tricity. It  is  one  of  the  best  technical  papers  coming  to 
the  reviewer's  table,  and  contains  much  valuable  knowl- 
edge for  the  student  as  well  as  the  practical  electrician. 
The  different  departments  are  well  edited,  and  The  Jour- 
nal under  the  taanagemeut  of  Mr.  George  P.  Low  has 
from  the  start  secured  an  enviable  advertising  patron- 
age.    The  Overland  Monthly,  San  Francisco. 
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THE  MAGNETIC  SEPARATION  OF  FREE  GOLD. 
A  SUGGESTION. 


By  Lieut.  W.  Stuart-Smith,  U.  S.  N. 


The  writer  was  recently  consulted  regarding  the  pos- 
sibility of  utilizing  electricity  for  the  separation  of  the 
free  gold  from  black  sand,  and,  after  some  thought,  con- 


tude,  and  the  reaction  between  these  and  the  magnetic 
field  will  cause  the  gold  to  be  separated  from  the  sand. 

A  small  generator  only  would  be  required,  and  if  only 
the  larger  and  heavier  particles  of  gold  could  be  separ- 
ated, it  would  seem  that  the  sand  could  be  worked  at  con- 
siderable profit,  as  the  labor  expended  on  the  sand  itself 
would  be  simply  that  required  to  shovel  it  into  a  hopper. 


Figure  8 — Night  Photography.     The  Tower,  Court  and  Liberal  Arts  Building  of  the 
Midwinter  Fair.     (Copyright  1894,  by  I.  W.  Taber.) 


ceived  the  idea  of  a  magnetic  separator,  similar  in  prin- 
ciple to  those  in  use  for  concentrating  iron  ores. 
Evidently  a  direct  current  cannot  be  used,  since  the 
metal  to  be  separated  is  not  capable  of  being  influenced 
by  constant  magnetism. 

The  gold  exists  in  a  free  state,  consisting  of  very  thin 
flakes,  each  of  which  may  be  considered  as  constituting 


AS  OTHERS  SEE  US. 
The  Journal  of  Electricity  (September) — The  right 
to  priority  of  claim  to  the  title  of  The  Electrical  Journal 
which  was  raised  by  the  papers  of  that  name  published 
respectively  here  and  iu  Chicago,  has  been  settled.  Both 
papers  came  out  at  the  same  time  and  each  claimed  the 
name.     The  Journal  here  has  at  last  decided  to  stop  the 


Figure  9 — Night  Photography.    In  the  Grove  at  Glen  Una, 
Time,  10  p.  m. 

a  closed  circuit.  If,  then,  the  magnets  be  energized  by 
an  alternating  current  of  high  frequency,  and  the  sand 
containing  the  gold  be  passed  in  front  of  the  poles  in  a 
thin  stream,  or  be  blown  against  the  poles  by  a  gentle 
air  blast,  the  rapidly  changing  magnetism  will  generate 
in  the  contained  metal  currents  of  considerable  magni- 


Figure  10 — Night  Photography'.  Under  the  Electric  Fountain 
at  the  Midwinter  Fair. — A  suggestion  for  bringing  out  light 
rays.     (Copyright  1894,  by  I.  W.  Taber.) 

controversy,  and  appears  under  the  name  of  The  Jour- 
nal of  Electricity,  a  name  as  fitting  and  in  keeping, 
moreover,  with  its  purposes.  It  is  edited  by  George  P. 
Low  and  F.  A.  C.  Perrine,  two  well-known  men  in  elec- 
trical circles.  The  September  number  has  a  prosperous 
appearance. — Engineer  and  Contractor,  San  Francisco. 
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DISPENSING  WITH  MAGNETOS  IN  TELEPHONE 
EXCHANGES. 


While  marvelous  advances  have  been  made  in  develop- 
ing telephone  exchanges  to  a  high  standard  of  excellence, 
there  yet  remains  details  which,  though  forming  indis- 
pensable adjuncts,  have  received  but  little  if  any  atten- 


Figure  11 — Night  Photography.  The  Santa  Cruz  Water 
Carnival,  Showing  Halation  Circles  and  Film  Burn- 
ings.    (Copyright  1894,  by  I.  W.  Taber.) 

tion,  and  which  stand  to-day  where  they  were  a  decade 
since.  Prominent  among  these  details  is  the  magneto, 
whieh,  except  in  the  invention  of  improved  features  such 
as  gearing  so  arranged  as  to  automatically  cut  the  mag- 
neto circuit  in  or  out,  as  the  case  may  be  upon  turning 
the  crank  handle,  is  to  all  intents  the  same  device  as  was 
in  use  long  before  the  invention  of  the  telephone.  It  is 
universally  conceded  that  the  magneto  itself  is  not  a 
satisfactory  appliance  in  telephone  exchanges,  particu- 
larly those  of  large  proportions,  yet  despite  this  it  is 
used  almost  exclusively,  the  only  improvement  applied 
being  that  it  is  driven  by  some  motive  power  such  as  an 
electric  motor.  Some  exchanges  in  the  large  cities  are 
to-day  operating  dozens  of  small  telephone  magnetos 
which  are  driven  by  counter  shafting  and  belting  and  re- 
quire much  attention. 

For  several  years  the  local  telephone  system  connect- 
ing various  departments  of  the  Edison  Light  and  Power 
Company  of  San  Francisco,  which  is  operated  through  a 
local  exchange  in  the  office  of  the  company,  was 
equipped  with  a  single  ordinary  magneto  driven  by  an 
electric  motor,  the  latter  in  turn  being  operated  from  the 
Edison  underground  circuit.  Except  for  the  noise  and 
requiring  occasional  attention,  the  service  was  withal 
satisfactory,  but  nevertheless  it  is  believed  that  it  could 
be  improved  upon,  and  accordingly  the  apparatus  shown 
in  the  accompanying  illustration  was  installed. 

As  is  evident  from  the  cut,  an  Edison  slow-speed  fan 
motor  having  a  rated  capacity  of  one-twelfth  of  a  horse- 
power is  used,  and  by  placing  two  collector  rings  on  the 
other  end  of  the  armature  shaft  from  that  on  which  the 
commutator  is  located,  and  by  connecting  each  ring  re- 
spectively to  diametrical  points  of  the  armature  wind- 
ing, the  motor  becomes  a  motor-generator,  transforming 
the  direct  current  it  receives  into  an  alternating  current 
available  at  the  collector  rings  and  of  a  rate  of  alterna- 
tion depending  upon  the  speed  of  the  armature.  The 
electro-motive  force  of  the  alternating  current  is  at  all 


times  equal  to  the  electro-motive  force  of  the  direct  cur- 
rent applied  to  the  motor  and  the  rate  of  alternation  is, 
of  course,  twice  the  speed  of  the  armature. 

In  the  present  instance,  there  being  no  110-volt  motor 
available,  a  25-volt  motor  was  used,  and  the  voltage  of 
the  regular  incandescent  service  is  cut  down  to  25  volts 
by  the  interposition  of  incandescent  lamps  in  series  with 
the  motor.  From  the  brushes  bearing  upon  the  collector 
rings,  leads  are  taken  through  a  small  double  pole  jaw 
switch  to  the  primary  of  the  small  transformer,  clearly 
shown  in  the  illustration.     This  primary  consists  of  No. 

24  cotton-covered  magnet  wire,  and  the  secondary  wind- 
ing has  three  times  the  length  of  the  same  size  of  wire. 
The  transformer,  therefore,  builds  up  the  potential  from 

25  volts  to  75  volts,  and  as  the  speed  of  the  motor  is 
1550  revolutions  per  minute,  the  rate  of  alternation  is 
3100  per  minute. 

It  is  found  in  practice  that  the  ringing  of  a  single  500- 
ohm  bell  checks  the  speed  of  the  motor  by  about  150 
revolutions  per  minute,  while  the  speed  of  the  motor  is 
checked  by  about  500  revolutions  per  minute  by  throw- 
ing a  dead  short  circuit  upon  the  secondary  of  the  trans- 
former. Iu  no  other  way  than  by  checking  the  speed  of 
the  armature  is  a  load  manifested,  and  obviously  under 
most  adverse  conditions,  i.  e.,  a  short  circuit,  can  the 
conditions  imposed  be  sufficiently  severe  to  cause  burn- 
ing out  or  other  injury.  The  bells  rung  from  this  de- 
vice are  vibrated  more  strongly  than  from  a  magneto. 

Under  usual  conditions  a  110-volt  motor  of  the  form 
described  or  otherwise,  as  may  be  desirable,  would  be 
used,  in  which  event  the  transformer  would  be  so  wound 
as  to  step  down  from  110  volts  to  approximately  75 
volts,  under  which  conditions  the  energy  consumed  run- 
ning at  no  load,  but  exciting  the  transformer,  would  be 
approximately  85  watts,  while  under  full  load  the  con- 
sumption will  be  150  watts. 


Figure  12 — Night  Photogpaphy.      An  Illuminated  Arch 
Under  Normal  Exposure  and  Ordinary  Development. 

The  entire  outfit  complete  may  be  erected  at  slight 
cost,  and  will  operate  from  ten  to  fifteen  calls  simultane- 
ously with  satisfaction.  When  equipped  with  self-oiling 
bearings  and  with  carbon  brushes  the  apparatus  runs 
noiselessly  and  will  not  require  attention  oftener  than 
once  a  month,  if  then.  The  arrangement  is  due  to  Mr. 
F.  E.  Smith,  the  chief  electrician  of  the  Edison  Light 
and  Power  Company  of  San  Francisco. 

AS  OTHERS  SEE  US. 
We  have  at  last  received  a  copy  of  the  first  issue  of 
our  new  contemporary,  The  Electrical  Journal  (San 
Francisco).  The  venture  has  received  no  little  attention 
in  the  United  States,  and  it  is  with  interest  that  we  turn 
over  its  pages.  The  articles  are  good.—  Electricity, 
London. 
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Qleotro  'Jnsuranoe. 

THE    INFLUENCE     OF     HEAT     ON    CARRYING 
CAPACITY. 


A  fire  recently  occurred  in  one  of  San  Francisco's  new 
office  buildings,  which,  though  quickly  suppressed, 
caused  damage  to  the  amount  of  about  $1000.  At  first 
sight  it  was  said  that  the  fire  was  caused  by  electric 
light  wires,  but  after  making  a  thorough  examination  it 
was  reported  that  though  the  conduit  tubing  and  wire 
insulation  was  burned  away,  yet  the  fire  was  due  to 
causes  other  than  the  electric  installation.  Nevertheless, 
the  examination  disclosed  a  peculiarly  vicious  state  of 
affairs  in  connection  with  the  wiring,  which  it  seems  to 
the  writer  worth  while  calling  attention  to. 

The  iron  columns  supporting  the  floors  are  cased  with 
closely-fitting  tiling,  considerable  space  being  enclosed 
which  is  valuable  as  channel  ways  for  wires,  pipes,  etc. 


not  occur  owing  to  the  high  temperature  of  the  sur- 
rounding space.  With  the  reduced  conductivity  the 
passage  of  the  calculated  safe  current  would  cause  a  very 
considerable  increase  of  temperature,  which  in  itself 
would  further  lower  the  conductivity  and  cause  a  still 
further  rise  of  temperature. 

It  will  be  seen,  therefore,  that  while  a  calculation 
shows  that  the  conductivity  could  not  have  been  more 
than  45%  of  that  for  which  estimate  was  made,  it  was 
in  reality  less  than  45%  by  an  amount  that  cannot  even 
be  guessed  at.  While  it  is  reported  that  the  electric  in- 
stallation was  not  the  cause  of  the  fire,  yet  it  is  readily 
conceivable  that  the  wire  might  have  been  heated  to 
redness.  This  case  shows  how  thoroughly  thoughtless- 
ness may  undo  intention. 


TO   REVISE   INSURANCE   RULES. 


The  annual  meeting  of  the  Electrical  Committee  of  the 
Underwriters'  Electric  Association  is  to  be  held  in  New 
York  City  during  the  week  beginning  December  9th,  in 


Dispensing  with  Magnetos  in  Telephone  Exchanges. 


In  one  of  these  wires  were  placed,  enclosed  in  plain  in- 
terior conduit  tubing,  and  in  the  same  space  was  placed 
a  steam  pipe  carrying  steam  of  100  pounds  per  gauge. 
The  space  was  closed,  so  as  to  be  practically  a  dead  air 
space,  and  the  temperature  must  have  been  closely  ap- 
proximating to  that  of  the  steam.  Steam  of  100  pounds 
pressure  has  a  temperature  of  338°  F.,  and  therefore  the 
wires  must  have  had  approximately  this  temperature 
when  no  current  was  passing. 

Wires  are  figured  for  a  safe  carrying  capacity  at  75° 
F.,  and  for  every  degree  above  this  the  resistance  in- 
creases .21%  of  1.  In  this  case  the  difference  was  263°, 
or  the  total  increase  of  resistance  was  263  times  .21%  or 
55%.  It  follows,  therefore,  that  considering  only  the 
temperature  due  to  the  steam,  the  carrying  capacity  was 
reduced  to  45%  of  the  calculated  amount,  but  this  rep- 
resents by  no  means  the  actual  carrying  capacity  of  the 
wire.  The  rules  for  safe  carrying  capacity  are  based 
upon  the  possibility  of  the  heat  generated  being  freely 
radiated,  and  in  this  case  it  is  evident  that  this  could 


view  of  which  it  has  been  deemed  wise  to  adopt  some 
plan  by  which  all  interested  in  the  subject  of  rules  for 
electric  light  and  power  wiring,  whether  members  of  this 
Association  or  not,  can  have  an  opportunity  to  make 
suggestions  for  the  committee  to  consider. 

It  has  seemed  probable  that  some  points,  which  might 
with  advantage  have  been  discussed,  were  lost  because 
there  were  no  written  memoranda  on  the  subject  to 
bring  the  matter  to  the  attention  of  the  committee,  and, 
as  a  result,  forms  have  been  printed  for  the  use  of  those 
interested  on  which  may  be  designated  any  features  of 
the  present  requirements  which  may  be  deemed  objection- 
able, or  which  it  is  believed  could  be  amended,  or  on 
which  suggestions  regarding  the  formulation  of  new 
rules  to  cover  points  not  now  touched  upou.  These 
blanks  may  be  obtained  upon  application  to  C.  M.  God- 
dard,  Secretary,  55  Kilby  street,  Boston,  or  Geo.  P.  Low, 
member  of  the  committee,  303  California  street,  San 
Francisco,  and  must  be  filled  out  and  mailed  to  Mr. 
Goddard  on  or  before  December  1st. 
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EDITORIAL. 

The  importance  of  a  satisfactory  head- 
light for  a  bicycle  is  well  recognized  both 
an  idea         by  those  who  have  attempted  to  use  anv 

FOR  BICYCLE 

builders.  one  °f  tne  standard  headlights,  and  by 
those  who  have  been  so  unfortunate  as 
to  encounter  a  "  scorcher "  riding  at 
night  without  a  lantern.  Most  bic3Tclists  prefer  to  ride 
entirely  without  a  light  for  the  reason  that  the  lanterns 
on  the  market  are  not  capable  of  giving  a  sufficient 
amount  of  illumination  to  materially  aid  the  rider  in 
picking  his  way,  though  there  is  no  doubt  that  for  pedes- 
trians some  visual  notice  of  the  coming  of  so  noiseless  a 
vehicle  is  important. 

The  photometric  tests  presented  in  another  column 
show  an  extraordinary  small  amount  of  candle  power  of 
the  standard  oil  lanterns  in  spite  of  the  fact  that  the  en- 
tire light  from  the  flame  is  concentrated  in  one  direction 
by  means  of  lenses  and  reflectors.  The  burden  of  the 
additional  weight  of  a  battery  for  an  electric  light,  which 
is  far  more  satisfactory,  is  in  general  too-great- to  receive 
unqualified  endorsement  at  the  hands  of  enthusiasts  that 
are  constantly  striving  to  attain  lighter  weight  in  bicy- 
cles. 

In  casting  around  for  a  feasible  method  for  an  improved 
illuminant  for  bicycle  lanterns,  one  is  struck  with  the 
fact  that  for  a  given  amount  of  weight  and  bulk  there  is 
nothing  that  will  exceed  acetylene  gas.  The  tubes  of  a 
bicycle  frame,  which  may  be  readily  connected  together, 
contain  a  volume  of  about  sixty-five  cubic  inches,  and 
are  sufficiently  strong  to  withstand  an  internal  pressure 
of  2000  pounds  per  square  inch,  using  a  factor  of  safety 
of  about  seven.  If  an  arrangement  could  be  made  for 
charging  these  tubes  with  a  burning  mixture  of  acety- 
lene and  carbon  mon-oxide  to  a  pressure  not  exceeding 
600  pounds  to  the  square  inch,  sufficient  gas  might  be 
stored  to  furnish  a  burner  giving  about  twelve  candle 
power  for  a  period  of  at  least  four  hours.  Burners  con- 
taining reducing  valves  for  burning  the  gas  unHer  these 
conditions  are  on  the  market,  and  in  use  in  the  Pintsch 


gas  systems  which  illuminate  the  standard  railway 
trains.  The  difficult}'  of  charging  is  one  which  might 
readily  be  overcome  by  the  establishment  of  hand  pumps 
in  bicycle  repair  shops,  while  the  burden  of  weight  and 
expense  would  not  be  very  much  greater  than  they  are 
at  present  with  coal  oil  illumination. 

Eecent   information    which    has    just 

been  furnished  concerning  the  capitaliza- 

concerning  .  !,.,.,,„ 

the  new  various  electrical  interests  of 

Sacramento.  the  city  of  Sacramento  has  proven  the 
error  of  surmises  lately  published  in 
this  paper  to  the  effect  that  unless  con- 
solidation or  other  combination  should  occur,  the  city 
named  is  on  the  eve  of  a  struggle  of  commercial  suprem- 
acy between  its  two  electric  systems.  "  One  side,"  it 
was  pointed  out,  "  is  ranged  on  the  vantage  ground  of 
abundant  water  power,  but  its  forces  are  crippled  because 
of  the  heavy  interest  charges  that  must  be  met ;  the  op- 
posing side  is  free  from  bonded  indebtedness.  Its  interest 
charges  are  light,  and  by  the  substitution  of  gas  engines 
for  its  present  steam  plant,  and  by  effecting  other  changes, 
it  can  render  service  at  exceedingly  low  rates." 

The  interests  referred  to  are  those  of  the  Sacramento 
Electric  Power  and  Light  Company  and  the  Capital  Gas 
Company,  respectively,  and  the  publication  has  brought 
out  new  information,  from  which  it  appears  that  the 
bonded  debt  of  the  Capital  Gas  Company  is  $150,000  in 
twentj7  year  6  per  cent,  bonds,  issued  on  November  1st, 
1890,  and  that  its  capital  stock  is  $500,000,  in  10,000 
shares  of  $50  each,  representing  au  investment  of 
$650,000.  The  proportion  of  this  amount  that  is 
chargeable  to  the  electric  plant  may  be  assumed  to  be 
about  50  per  cent,  approximately  per  1000  horse-power. 
It  also  appears  from  statements  furnished  by  the  Sacra- 
mento Electric  Power  and  Light  Company  that  of  the  en- 
tire bonded  issue  of  the  latter  company,  amounting  to 
$1,500,000,  only  $300,000  was  expended  for  hydraulic 
works  and  exclusive  water  power  privileges.  The  street 
railway  system  of  Sacramento,  which  covers  the  entire 
city  and  which  already  earns  a  sum  equal  to  the  entire 
amount  of  "the  fixed  charges  of  the  Sacramento  Electric 
Power  and  Light  Company,  cost  $600,000. 

Further  figures  rendered  are  of  interest  as  showing 
that  the  expenditures  on  account  of  the  present  hydraulic 
and  electric  generating  plant  (of  4000  horse-power)  to- 
gether with  the  transmission  line  to  Sacramento  and  the 
new  electrical  equipment  of  the  sub-station,  amounted  to 
$375,000,  in  addition  to  which  the  sum  of  approximately 
$125,000  was  expended  in  the  construction  of  the  Folsom 
power  house  and  the  Sacramento  sub-station.  These  ex- 
penditures make  an  aggregate  issue  fo  bonds  amounting 
to  $1,400,000,  leaving  a  reserve  of  $100,000  in  bonds  in 
the  Company's  treasury. 

Bearing  in  mind  the  fact  that  the  revenues  of  the 
street  railway  system,  which  consumes  but  about  one-fifth 
of  the  power  output  of  the  present  plant,  are  alone  suffi- 
cient to  defray  all  fixed  charges  on  the  entire  transmis- 
sion and  street  railway  plant,  it  is  evident  that  the  Sac- 
ramento Electric  Power  &  Light  Company  is  in  a  posi- 
tion not  only  to  meet  any  competition  that  may  arise, 


Oct,  1895.] 


THE  JOURNAL  OF    ELECTRICITY. 


93 


ELECTRIC  TRACTION 
FOR 


but  to  furnish  power  at  figures  that  will  seem  astonish- 
ingly low  to  Californians.  Indeed,  the  era  of  cheap 
power  for  Sacramento  may  be  said  to  have  opened  by 
the  awarding  of  the  contract  to  the  Sacramento  Electric 
Power  and  Light  Company  for  lighting  the  streets  of  the 
city  at  a  rate  one-third  lower  than  had  been  paid  before, 
but  which  rate  is  nevertheless  highly  profitable  to  the 
Company  because  of  its  ability  to  deliver  electric  power 
at  exceedingly  low  cost. 

The  fact  that  the  excellence  of  the 
country  roads  throughout  the  English 
agricultural  districts  has  not  prevented 
,.0nNrKy  roads  *he  farmers  from  demanding  a  cheaper 
method  of  transportation  for  the  produce 
than  can  be  obtained  by  the  ordinary 
means  of  haulage  by  teams,  indicates  that  the  movement 
for  good  roads,  which  is  so  universal  throughout  this 
country,  demands  most  careful  consideration  and  investi- 
gation. The  claim  is  made  by  those  advocating  an  im- 
provement in  the  character  of  the  highways  that  this 
improvement  is  demanded  by  agricultural  commuuities. 
In  England,  as  has  been  stated,  these  communities  are  at 
the  present  time  asking  for  light  railwa3's  to  take  the 
place  of  team  haulage.  In  this  country  the  movement 
for  good  roads  has  been  successful  niainly  in  suburban 
districts,  where  their  introduction  has  changed  the  land 
from  property  valuable  as  agricultural  investments  to 
property  even  more  valuable  for  suburban  residences, 
and  when  the  work  which  has  been  actually  done  in 
making  good  roads  is  examined  carefully,  it  is  found  that 
the  cases  in  which  progress  has  been  made  are  very 
rarely  in  the  midst  of  an  agricultural  community.  In 
our  last  issue  we  noticed  the  success  attendant  upon  un- 
dertaking the  introduction  of  freight  cars  on  the  Oak- 
land and  Haywards  (Cal.)  electric  line,  and  the  fact  is 
that  these  freight  cars  are  being  patronized  by  trucking 
teamsters,  who  find  it  cheaper  to  load  their  wagons  upon 
the  cars  rather  than  to  haul  them  to  the  city  by  teams. 

In  the  State  of  Ohio  a  Legislative  Commission  has  re- 
ported that  the  expense  of  putting  the  highways  in  the 
condition  demanded  by  the  advocates  of  good  roads 
would  be  nearly  if  not  quite  equal  to  the  expense  inci- 
dent to  the  laying  of  tram  tracks  along  all  of  these  high- 
ways and  equipping  the  greater  portion  of  them  with 
electric  power.  In  a  thickly  settled  suburban  district 
there  is  no  doubt  but  that  the  availability  of  the  high- 
ways for  pleasure  driving  and  bicycling  is  more  impor- 
tant than  their  adaptability  for  heavy  teaming,  but,  in 
localities  where  the  question  of  haulage  is  the  more  im- 
portant one,  we  should  be  very  slow  in  assuming  that  a 
greater  economy  to  the  community  can  be  obtained  by 
the  improvement  of  the  highways  as  a  whole  than  by  any 
means  which  would  facilitate  heavy  haulage  irrespective 
of  the  adaptability  to  light  driving.  A  roadway  30  or  40 
feet  wide  is  unnecessary  for  the  purposes  of  heavy  haul- 
age, all  that  is  required  being  a  solid  tread  for  the  wheels 
of  the  trucks  used,  and,  if  no  other  motive  power  is  pro- 
vided, a  solid  way  for  the  horses. 

Such  a  road  as  this  was  constructed  long  ago  over  the 
swampy  ground  lying  between  the  cities  of  Albany  and 


Schenectady,  in  the  State  of  New  York,  the  tread  for  the 
wheels  being  long  granite  blocks,  about  fourteen  inches 
wide,  between  which  cobbles  were  laid  for  bearing  the 
weight  of  the  horses.  Thousands  of  tons  of  merchandise 
have  been  carried  over  this  road  during  the  past  twenty- 
five  years,  and  a  better  road  or  easier  haulage  would  be  dif- 
ficult to  find  when  the  purposes  for  which  it  was  designed 
are  taken  into  account.  Throughout  the  State  of  Cali- 
fornia there  are  immense  quantities  of  timber,  building 
stone  and  ore  which  cannot  be  worked  for  a  greater  por- 
tion of  the  year  on  account  of  the  impassable  condition 
of  the  highways,  and  to  bring  the  roads  to  such  a  condi- 
tion that  teaming  would  be  possible  throughout  all  sea- 
sons of  the  year  would,  in  general,  cost  more  to  the  com- 
munity than  could  possibly  be  afforded.  At  the  same  time 
it  would  be  wrong  to  say  that  no  endeavor  should  be  made 
to  make  these  sources  of  wealth  more  commonly  availa- 
ble. In  many  such  regions  the  laying  of  a  simple  tram- 
way with  a  tread  adapted  to  wagon  wheels  would  solve 
the  problem,  while  in  some  regions,  where  water  power 
is  available,  it  might  be  economical  to  equip  the  roads 
with  electric  power,  and  should  this  he  done  it  would 
not  be  necessary  to  utilize  any  other  rolling  stock  than 
the  ordinary  country  wagon.  We  are  not  aware  that 
this  plan  has  been  tried  on  any  established  tramway, 
though  the  analogous  scheme  of  hauling  country  wagons 
by  the  means  of  a  road  engine  has  been  found  econom- 
ical, both  throughout  the  confines  of  our  own  State  and 
in  many  other  localities  adapted  to  the  use  of  the  steam- 
road  engine. 

Advocating  this  plan  may  be  looking  very  far  iato  the 
future,  but  it  certainly  seems  that,  with  the  general  ad- 
vance in  engineering  knowledge,  we  may  hope  that,  in 
considering  the  question  of  the  improvement  of  high- 
ways, more  of  our  County  Commissioners  may  consider 
the  economy  to  be  obtained  in  haulage  of  produce  by 
laying  iron  tramways  which  will  be  ultimately  adaptable 
to  the  purposes  of  electric  haulage. 

The  importance  of  compressed  air  as 

a  means  of  transmitting  power  is  more 

transmission       readily  appreciated  on  the  Pacific  Coast, 

by  where  successful  mine  plants  have  been 

compressed  air.  for  gQ  many  yearg  using  air  compressors, 

than  in  sections  of  the  country  where 
this  work  is  entirely  unfamiliar. 

Although  the  transmission  of  power  by  the  means  of 
water  at  a  pressure  of  750  pounds  per  square  inch  has 
been  financially  successful  in  London,  and  the  steam 
distributing  plant  in  New  York  has  undoubtedly  paid 
ample  dividends,  yet  the  difficulties  encountered  by  the 
two  companies  using  these  systems  have  been  so  great 
that  it  is  doubtful  whether  there  will  be  in  future  any 
considerable  amount  of  power  distributed  in  this  manner 
from  plants  yet  to  be  constructed. 

The  transmission  of  power  by  means  of  natural  gas 
through  long  pipe  lines  has  been  so  completely  success- 
ful in  this  country,  and  the  great  economy  of  the  Popp 
compressed  air  system  in  Paris,  indicate  that  these 
means  of  transmission  may  become  competitors  of  elec- 
trical transmission  systems  over  very  considerable  dis- 
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tances.  The  transmission  of  fuel  gas  at  a  high  pressure 
is  not  of  particular  importance  where  the  coal  mines  are 
distant,  except  in  so  far  as  the  construction  and  mainte- 
nance of  the  pipe  line  bears  upon  the  question  of  the 
transmission  of  compressed  air.  The  fact  that  the  com- 
bined efficiency  of  an  air  compressor  and  motor  may 
reach  as  high  a  value  as  80  per  cent,  shows  that  the  high 
efficiencies  realized  with  dynamos  and  motors  may  be 
equalled  and  perhaps  exceeded  with  compressed  air  appa- 
ratus. 

The  great  advantages  incident  to  a  compressed  air 
transmission  are  to  be  seen  when  we  consider  that  the 
power  is  readily  subdivided  into  small  units,  and  that 
an  ordinary  steam  engine,  with  but  few  modifications,  is 
capable  of  acting  efficiently  as  an  air  motor  ;  that  the 
danger  of  life  and  property  is  a  minimum  when  it  is 
compared  to  any  other  system  of  transmission,  and  that 
no  return  mains  are  necessary,  either  for  obtaining  the 
greatest  economy,  or  for  the  disposition  of  disagreeable 
products.  As  regards  the  efficiency  of  transmission, 
compressed  air  is  at  a  disadvantage  only  when  compared 
with  electricity  at  a  high  tension  transmitted  by  over- 
head lines,  although  recent  statements  are  made  by 
pneumatic  engineers  which  may  lead  to  the  economical 
use  of  air  at  high  pressure. 

With  air  at  115  pounds  initial  absolute  pressure,  and 
an  initial  velocity  of  25  feet  per  second,  the  terminal 
pressure  at  the  end  of  ten  miles  will  be  equal  to  85.7 
pounds  and  the  terminal  velocity  equal  to  33.6  feet  per 
second,  when  a  twelve-inch  main  is  used.  If  the  initial 
velocity  is  increased  to  50  feet  per  second,  then  at  the 
end  of  six  miles  the  pressure  will  have  been  reduced  to 
that  of  the  atmosphere.  It  is  therefore  seen  that  pipes 
of  a  large  diameter  must  be  laid  for  the  transmission  of 
compressed  air  at  low  pressures  over  a  considerable  dis- 
tance, and  that  although  the  total  amount  of  power  trans- 
mitted will  be  increased,  it  has  not  yet  been  definitely  de- 
termined whether  any  advance  in  efficiency  is  obtained  by 
increasing  the  initial  pressures.  The  new  mains  laid 
by  the  Paris  Compressed  Air  System,  7  kilometers  in 
length  and  20  inches  in  diameter,  using  air  at  90  pounds 
per  square  inch,  are  capable  of  transmitting  6000  horse- 
power. With  a  main  of  this  size,  the  necessary  con- 
struction for  guarding  against  excessive  leakages  is  of 
course  very  expensive,  and  in  some  instances  it  has  been 
found  necessary  to  lay  double  mains,  one  enclosing  the 
other,  in  the  natural  gas  region,  where  pressures  from 
250  to  500  pounds  per  square  inch  have  been  encoun- 
tered. The  demand  for  high-pressure  air-pipes  will  no 
doubt  produce  something  much  better  and  cheaper  than 
is  now  to  be  obtained,  and  the  immediate  future  will  de- 
termine whether  high-pressure  air  is  to  be  a  successful 
rival  of  high-tension  electrical  currents.  For  shorter 
distances  and  lower  pressures  we  have  the  results  of  the 
Paris  Company  to  assure  us  that  h  loss  of  pressure  ex- 
ceeding 8  per  cent,  is  unnecessary  in  a  city  net-work 
containing  thirty-four  miles  of  pipe.  This  economy,  we 
think,  compares  favorably  with  the  results  obtained  in 
the  transmission  of  electricity  over  small  distances,  and 
indicates  that  in  cases   where  large  water  powers  are 


available  near  manufacturing  centers,  the  question  of 
the  total  initial  cost  of  plant  and  economy  of  manage- 
ment demands  very  careful  consideration  before  it  is 
possible  to  say  that  an  electrical  transmission  is  the  more 
certain  to  be  successful. 

Electrical  transmission  has  the  undoubted  advantage 
of  having  been  more  completely  exploited  and  the 
sources  of  economy  more  completely  understood,  but 
with  the  introduction  of  more  efficient  air  compressors 
and  motors  we  are  beginning  to  see  the  possibility  of  a 
serious  competitor  in  compressed  air  for  delivering 
power  to  many  consumers  throughout  a  manufacturing 
center. 

Of  late  several  classes  of  the  National 
School  of  Electricity  have  been  organized 
national  school  in  several  cities  of  the  Pacific  Coast  under 
electricity.  a  &an  °^  instruction  similar  to  the  Cha- 
tauqua  courses  in  literary  circles.  The 
lesson  leaves  of  the  National  School  were 
prepared  by  Prof.  Dugald  C.  Jackson,  of  the  Uni- 
versity of  Wisconsin,  which  at  once  places  their 
accuracy  and  reliability  above  question.  The  mode 
of  procedure  is  simple.  Upon  the  organization  of 
a  class  in  any  locality  an  instructor  is  selected  who 
uses  the  leaflets  as  a  text,  illustrating  each  lesson 
by  means  of  experimental  apparatus  furnished  by  the 
school.  Each  course  embodies  some  thirty  odd  lessons, 
at  the  conclusion  of  which  the  student  should  have  ac- 
quired at  least  elementary  information  concerning  the 
fundamental  principles  and  the  general  applications  of 
electrical  science.  The  student  will  have  learned,  for 
instance,  how  to  technically  distinguish  between  an 
electrical  possibility  and  an  electrical  impossibility — a 
perception,  which,  if  possessed  by  all  businessmen,  would 
prevent  investment  in  the  many  fraudulent  schemes  that 
are  daily  foisted  upon  the  credulous  public.  The  Na- 
tional School  does  not  profess  to  turn  out  finished  elec- 
trical engineers,  and  those  aspiring  to  thoroughness  in 
that  profession  must  look  to  such  well-established  seats 
of  learning  as  the  University  of  California  or  Stanford 
University  for  their  education.  Its  course  is  one  emi- 
nently adapted  to  the  needs  of  the  business  man  who 
desires  general  information  concerning  electrical  matters 
but  who  has  neither  the  time  nor  the  inclination  to  make 
himself  profound  in  the  subject. 

The  National  School  of  Electricity  has  been  the  recip- 
ient of  no  little  comment,  favorable  or  otherwise,  at  the 
hands  of  the  electrical  press.  We  know  that  the  names  on 
its  honorary  faculty  insure  accuracy  and  thoroughness  in 
the  technical  preparation  of  its  lesson  leaves  throughout 
the  scope  they  are  designed  to  include.  The  School  has 
struck  a  popular  chord,  for  it  now  has  enrolled  through- 
out the  country  upwards  of  4000  students,  while,  in  the 
west,  hundreds  stand  ready  to  enlist  when  they  are  con- 
vinced that  the  administration  of  the  scheme  shall  prove 
as  unimpeachable  as  are  the  names  of  its  honorary  fac- 
ulty. With  the  organization  of  the  San  Francisco  class 
of  the  National  School  is  presented  an  opportunity  for 
determining  the  real  efficacy  of  a  scheme  that  the  eastern 
electrical  press  and  reports  have  harped  discordant^ 
upon,  and  the  conclusions  thus  reached  will  here  be 
recorded. 
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passing  Qomment. 

AN   EDITORIAL    REVIEW    OF    CURRENT    EVENTS   AND 
PUBLICATIONS    OF    OUR    CONTEMPORARIES. 


The  Electrical  Engineer  has  devoted  prominent  space 
to  an  article  by  Mr.  George  D.  Burton  on  smelting  re- 
fractory ores  in  an  electric  furnace,  in  which  he  reports 
results  that  may  be  important  to  California  miners ;  in 
fact  a  number  of  the  experiments  seem  to  have  taken 
place  in  this  State,  though  the  results  which  are  stated 
most  concretely  refer  to  the  smelting  of  copper  ores  in 
Canada.  "  Electricity  "  has  charged  that  the  statements 
in  this  article  are  manifestly  inaccurate,  though  it  does 
not  venture  to  give  any  figures  to  show  where  the  inac- 
curacies lie.  Perhaps  exception  might  be  taken  to  the 
statement  made  by  Mr.  Burton  that  the  smelting  charges 
for  gold  and  silver  ores  amount  to  as  much  as  seventeen 
dollars  per  ton,  though  he  is  very  careful  to  state  that 
this  is  true  only  in  some  cases.  A  smelter  charging  so 
high  a  price  would  hardly  do  a  very  exlensive  business 
amongst  California  miners.  On  the  other  hand,  in  giv- 
ing a  concrete  example  of  what  can  be  done  with  his 
electrical  furnace,  Mr.  Burton  states  that  he  has  smelted 
a  ton  of  Canadian  nickel  ore  with  an  expenditure  of 
2000  amperes  at  250  volts  in  forty  minules,  producing  a 
mat  containing  27^  per  cent,  of  pure  nickel.  The  energy 
delivered  in  the  time  stated  by  Mr.  Burton  amounts  to 
the  delivery  to  the  ore  of  about  a  million  and  a  quarter 
of  heat  units.  While  taking  the  statement  made  by  the 
best  Government  assayers  that  Canadian  nickel  ore  con- 
tains about  3  per  cent  of  nickel  and  a  similar  amount  of 
copper  in  "  gangue  "  (composed  mainly  of  iron  pyrites) 
and  referring  to  the  table  of  specific  heats  given  by  F. 
W.  Clarke  in  his  Smithsonian  publication,  we  find  that 
more  than  three  million  heat  units  will  be  required  to 
raise  the  mass  of  a  ton  of  ore  to  the  temperature  of 
smelting.  This  presents  a  discrepancy  in  figures,  which 
Mr.  Burton  will  find  hard  to  reconcile. 


Judging  from  the  articles  seen  in  several  recent  papers, 
it  appears  that  the  manufacturers  of  incandescent  lamps 
are  greatly  concerned  over  the  question  of  a  satisfactory 
universal  lamp  base  to  facilitate  the  handling  of  stocks 
in  these  days  of  low  prices.  One  will  readily  appreciate 
the  difficulty  when  it  is  stated  that  an  incandescent 
lamp  manufacturer  must  carry  stocks  of  fifteen  or  twenty 
different  voltages,  and  that  these  lamps  may  be  ordered 
at  any  time  to  fit  in  one  of  half  a  dozen  different  kinds 
of  lamp  sockets.  The  cost  of  the  caps  for  the  different 
sockets  vary  from  one-half  cent  to  five  cents,  yet 
lamp  users  can  rarely  see  why  they  should  pay  more  for 
a  Schaefer  or  Thomson-Houston  base  than  they  would 
for  an  Edison  or  a  Westinghouse.  Undoubtedly  the 
elimination  of  many  odd  bases,  and  the  reduction  to  one 
or  two  forms  would  facilitate  carrying  stocks,  and  greatly 
decrease  the  cost  of  manufacture,  but  on  the  other  hand, 
the  user  sometimes  has  good  reason  for  his  choice  of  a 
definite  socket  or  of  more  than  one  socket  in  the  same 
building.  Plants  which  are  run  from  storage  batteries, 
and  plants  in  which  the  regulation  of  light  is  affected  by 
a  change  of  voltage  in  different  parts  of  the  system,  as 
well  as  occasional  plants  using  both  direct  and  alterna- 
ting system  of  different  voltages  need  an  easy  method  of 
separating  their  stocks  of  lamps,  and  there  is  no  surer 
guard  against  error  on  the  part  of  ignorant  workmen 
than  can  be  found  by  using  different  sockets  for  different 
kinds  of  lamps.  There  is  also  the  need  in  hotels  and 
public  buildings  that  the  exchange  of  lamps  from  one 
socket  to  another  be  kept  entirely  in  the  hands  of  work- 
men appointed  to  make  such  changes,  and  as  no  method 


for  locking  a  lamp  in  its  socket  has  been  devised,  such 
plants  must  be  equipped  with  more  than  a  single  style  of 
base.  If  there  is  so  urgent  a  need  for  the  solution  of 
this  question,  it  may  be  found  rather  in  the  method  em- 
ployed by  German  lamp  manufacturers  than  in  the  at- 
tempt to  have  a  standard  base  adopted.  The  lamp  mak- 
ers in  Germany,  who  are  undoubtedly  producing  and 
selling  lamps  at  a  lower  price  than  those  elsewhere,  have 
for  some  time  adopted  the  plan  of  putting  the  lamps  on 
the  market  entirely  without  bases,  and  allowing  selling 
agents  and  central  stations  to  do  their  own  capping,  and, 
where  capping  is  done  by  the  manufacturer,  to  make  a 
charge  covering  the  cost  of  the  particular  cap  applied  to 
the  lamp.  Under  such  circumstances,  lamps  can  be  had 
at  a  definite  cost  for  the  lamp  itself,  and  all  users  of  the 
lamps  adopt  the  particular  socket  which  will  allow  the 
cheapest  lamp  base  adaptable  to  their  needs. 


In  the  Electrical  World  for  September  14th  appeared 
an  article  by  Keppele  Hall  appealing  for  better  con- 
struction work  ou  the  part  of  contractors  doing  interior 
wiring,  in  which  the  sweeping  assertion  is  made  that  this 
work  is  done  on  an  average  by  men  incompetent  on  ac- 
count of  deficiency  in  training,  and  who  are  both  unable 
and  unwilling  to  do  so  much  as  a  neat  job  in  carpenter- 
ing. No  doubt,  in  many  small  towns  where  electricity 
has  only  recently  been  introduced  into  dwellings,  there 
is  much  justice  in  this  statement,  but  we  hardly  think 
that  it  is  true  on  an  average  that  men  doing  electrical 
wiring  are  of  the  character  described.  No  better  proof 
of  the  improvement  in  efficiency  made  by  electrical  con- 
tractors can  be  found,  than  on  the  one  hand,  the  gradual 
disappearance  of  the  poorest  grades  of  insulation  on  the 
market,  and  the  steady  growth  of  manufacturing  com- 
panies who  have  uniformly  preserved  a  high  standard  for 
their  wares.  Ou  the  other  hand,  we  have  the  results 
published  by  the  insurance  inspectors  to  prove  that,  in 
spite  of  the  great  increase  in  the  use  of  electricity  dur- 
ing the  past  years,  the  proportion  of  fires  due  to  de- 
fective workmanship  in  electrical  installations  has  very 
greatly  decreased.  It  is  unfortunate  that  it  has  become 
the  custom  on  the  part  of  men  of  short  experience,  who 
have  established  themselves  in  districts  where  a  greater 
or  less  amount  of  slipshod  work  is  going  on,  to  jump  at 
once  to  the  conclusion  that  their  experience  is  the  com- 
mon one  throughout  the  country.  On  the  contrary,  the 
average  character  of  the  electrical  contractors  is  steadily 
rising,  and  architects  are  recognizing  the  necessity  for 
the  aid  of  efficient  electrical  engineers  in  laying  out  and 
subdividing  the  wiring  systems,  until  throughout  the 
manufacturing  centers  of  New  England,  as  well  as  in 
most  large  cities,  but  little  work  is  undertaken  without 
the  personal  supervision  of  some  engineer.  It  appears 
that  at  no  time  in  the  history  of  electric  lighting  has 
there  been  less  call  for  such  a  plea  than  at  the  present, 
and  there  is  no  doubt  but  that  if  the  present  demand  for 
efficient  superintendence  in  electrical  uudertakiugs  is 
continued,  the  slipshod  contractor  will  disappear  on  ac- 
count of  the  unfavorable  character  of  his  business. 


The  Electrical  Review  of  September  25th  prints  an 
interesting  article  on  Hornsby-Akroyd  Petroleum  En- 
gine, which  may  take  an  important  position  in  the  field 
for  cheap  prime  movers,  and  which  contains  elements 
that  might  profitably  be  studied  by  the  local  manufac- 
turers of  gasoline  engines.  It  has  been  the  practice  of 
gasoline  engine  manufacturers  to  rely  almost  entirely 
upon  an  electric  spark  for  iguiting  their  gases,  and  every 
user  of  these  engines  knows  the  difficulties  that  are  en- 
countered in  .  keeping  the  batteries,  spark  coils  and 
conductors  in  working  order.  English  engineers  have 
largely  abandoned  the  spark  coil  for  a  porcelain  tube  ex- 
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tending  into  the  explosion  chamber,  and  maintained  at  a 
red  heat  by  means  of  a  small  Bunsen  burner  playing 
upon  the  inside  of  the  tube.  By  this  means,  the  ignition 
of  the  mixture  is  effected  whenever  the  mixture  of  gases 
attains  the  proper  constitution  and  density,  and,  as  a  re- 
sult, more  constant  service  has  been  attained.  From  the 
standpoint  of  the  manufacturer,  the  certainty  of  ignition 
may  seem  less  important  than  a  complexity  of  governing 
gear,  and  we  venture  to  assert  that  should  our  manufac- 
turers overcome  this  great  trouble  to  the  users  of  such 
engines,  there  would  be  small  objection  raised  to  the 
added  parts  necessary  for  effecting  governing  by  the 
variation  of  the  amount  of  injected  gas. 


literature. 


Facts  and  Hian  Pressure.  Pamphlets  for  gratuitous  circu- 
lation, Babcock  and  Willcox  Company,  New  York,  1895,  by 
Chas.  C.  Moore  &  Co.,  Pacific  Coast  Managers,  32  First  street, 
San  Francisco. 

We  have  lately  received  from  the  Babcock  and  Will- 
cox Company  two  pamphlets  concerning  the  manufac- 
ture of  water  tube  boilers.  These  pamphlets  are  addi- 
tions to  their  very  valuable  book  on  "  Steam,"  which  is 
familiar  to  all  engineers.  In  the  pamphlet  entitled 
"  Facts  "  is  contained  descriptions  of  the  various  water 
tube  boilers  designed  in  this  and  other  countries  from  the 
early  attempts  of  Stevens  in  1805  down  to  the  more 
modern  boilers  exhibited  at  the  Chicago  Fair.  All  of 
the  designs  are  here  described  under  four  distinct  heads: 
First,  boilers  containing  tubes  with  closed  ends  ;  sec- 
ondly, boilers  composed  of  bent  pipes ;  thirdly,  boilers 
composed  of  pipes  and  fittings ;  and  fourthly,  boilers 
composed  of  pipes  closed  at  both  ends.  In  each  case  the 
boilers  are  described  with  the  implication  that  they  have 
been  abandoned  on  account  of  the  impossibility  of  clean- 
ing the  tubes,  but  it  seems  to  be  too  much  of  an  as- 
sumption for  any  manufacturer  to  claim  that  such  boil- 
ers as  the  Thorneycroft,  Morrin  or  Sterling  have  been 
entirely  abandoned,  or  to  imply  that  the  Henshall 
boiler  is  no  longer  manufactured.  There  is  no  doubt 
but  that  this  pamphlet  contains  a  great  number  of  im- 
portant forms,  and,  directly  considered,  will  guard  the 
purchaser  against  abandoned  experiments,  though  it  is 
unfortunate  that  no  tests  are  given  with  any  of  these  im- 
portant designs. 

In  the  pamphlet  on  "  High  Pressure  "  we  are  pleased 
to  see  so  complete  a  description  of  the  methods  of  man- 
ufacture and  materials  used  in  producing  the  Babcock 
and  Willcox  boilers  for  high  pressure  steam.  Recent 
advances  in  steam  engine  manufacture  have  created  a 
demand  for  boilers  capable  of  delivering  steam  at  pres- 
sures even  as  high  as  200  pounds  per  square  inch. 
Where  such  high  pressures  are  used  it  is  necessary  that 
we  be  assured  of  perfection  in  every  part  of  the  manu- 
facture of  the  boiler,  and  it  is  no  small  consideration  to 
the  engineer  for  him  to  be  able  to  see  so  well  an  estab- 
lished firm  as  the  Babcock  and  Willcox  Company  are, 
manufacturing  their  admirable  type  of  boiler  in  a  manner 
calculated  to  give  as  nearly  perfect  results  as  can  be  ob- 
tained. 

Electrical  Measurements:  A  Laboratory  Manual;  H.  S. 
Carhart,  M.  A.,  L.  L.  D.,  and  G.  W.  Patterson,  Jr.,  M.  A., 
B.  S.    Allyn  &  Bacon,  Boston,  pp.  350. 

It  is  with  considerable  satisfaction  that  we  take  up  the 
Laboratory  Manual  of  Professors  Carhart  and  Patterson, 
and  notice  that  the  modern  methods  of  measurement 
heretofore  accessible  only  in  "  Gray's  Treatise  on  Abso- 
lute Measurements"  have  been  reduced  to  such  clearness 
that  they  become  intelligible  to  students,  and  suscepti- 
ble of  being  applied  by  the  average  engineer.  The  spe- 
cial apparatus  of  the  particular  laboratory  from  which 


the  book  is  issued  has  not  dominated  the  character  of 
this  treatise  or  burdened  it  with  the  defects  of  other 
laboratory  manuals  which  have  been  heretofore  issued. 
The  fact  that  these  authors  have  treated  the  subject  of 
electrical  measurements  from  the  stand-point  of  the  phy- 
sicist rather  than  that  of  the  electrical  engineer,  has  di- 
vested their  work  of  a  considerable  amount  of  complica- 
tion and  unnecessary  detail,  while  at  the  same  time  an 
extension  of  their  methods  of  measur3ment  to  practical 
application  lies  within  the  power  of  an  engineer  using 
the  book,  on  account  ef  the  distinctness  with  which  the 
various  quantative  measurements  are  explained.  Being 
written  from  the  standpoint  of  physical  electrical  meas- 
urements, the  subjects  treated  are  limited  to  the  meas- 
urements of  resistance,  current,  electro-motive  forces, 
quantity  and  capacity,  induction,  magnetization  and 
hysteresis.  The  discussion  of  units,  which  forms  the  in- 
troduction to  the  work,  are  entirely  in  accordance  with 
the  scientific  c.  g.  s.  system,  and  treat  the  results  of  the 
Paris  and  Chicago  conventions  most  completely.  The 
entire  elimination  of  all  other  systems  from  this  chapter 
unfortunately  fails  to  clear  up  the  mind  before  the  aver- 
age student  the  complete  subject  of  dimentional  formula. 
Even  the  physicist  must  occasionally  refer  to  the  papers 
of  engineers  where  complicated  unit  systems  are  in  use, 
and  it  seems  that  the  authors  would  not  have  degraded 
the  quality  of  their  work  had  they  introduced  examples 
showing  the  methods  of  conversion  from  the  British  unit 
systems  into  the  scientific  c.  g.  s.  system. 

Where  apparatus  has  been  described  as  in  the  case  of 
resistance  boxes,  galvanometers  and  scales,  balances, 
standard  cells  and  standards  of  capacity,  the  treatment 
is  particularly  rational  and  specific  ;  though  the  neces- 
sity for  absolute  cleanliness  and  high  insulation  of  all 
kej's  and  wires  is  given  more  by  implication  than  direct 
instruction,  which  is  perhaps  all  that  is  necessary  in  a 
well-arranged  laboratory,  where  tables  are  dry  and  free 
from  fog  and  dust,  but  which  must  be  insisted  upon  both 
to  the  practical  engineer  and  to  the  student  working 
under  less  than  ideal  conditions.  In  the  same  vein  we 
would  desire  more  specific  instruction  concerning  the 
adjustment  of  a  differential  galvanometer  throughout 
its  range  of  reading,  rather  than  simply  at  the  zero 
point.  The  treatment  of  the  Wheatstone  bridge  and  its 
errors  is  noticeably  complete,  but  the  difficulty  in  locat- 
ing the  minimum  point  of  deflection  of  the  galvanometer, 
which  most  students  experience,  might  well  be  borne  in 
mind,  and  the  production  of  an  appreciable  swing  by 
timing  the  contact  and  periodicity  of  the  galvanometer 
as  used  by  Faraday  and  Henry  should  not  be  considered 
beneath  the  notice  of  the  modern  experimenter.  The 
example  given  of  the  change  of  resistance  of  a  dielectric 
with  electrification  shows  this  action,  although  in  the 
text  of  the  experiment  we  fail  to  find  any  mention  of  its 
existence  or  signification. 

It  is  fortunate  that  so  clear  a  description  of  the  silver 
and  copper  voltameter  has  been  at  last  made  acces- 
sible to  those  not  having  Raleigh's  papers  or  Gray's 
Manual  at  their  hand,  and  the  familiarization  of  this 
piece  of  apparatus  will  tend  much  to  the  accurate  cali- 
bration of  commercial  apparatus.  While  the  treatment 
of  self  and  mutual  induction  is  undoubtedly  as  complete 
as  can  be  found  in  any  other  book,  it  seems  unfortunate 
that  the  difficulties  attendant  upon  the  measurement  of 
distributed  capacities  and  self  induction  are  not  indi- 
cated with  sufficient  clearness  to  avoid  the  confusion  of 
their  measurement  with  the  measurements  of  localised 
capacity  and  self  induction.  When  we  come  to  the  sub- 
ject of  magnetism  and  hysteresis  we  find  the  best 
recognized  methods  carefully  explained,  though  the 
errors  of  Hopkinson's  bar  and  yoke  and  Bidwell's  di- 
vided ring  methods  in  the  hands  of  an  ordinary  experi- 
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menter  seem  to  be  too  lightly  called  to  attention.  The 
fact  that  the  machine  work,  to  give  accurate  results 
with  these  methods  and  to  eliminate  the  influence  of  the 
gap  at  the  division  of  the  bar  or  ring,  is  one  that  is  uu- 
likely  to  occur  to  the  average  observer  who  may  rely 
upon  these  methods.  It  is  to  be  regretted  that  these 
authors  have  not  treated  the  subject  of  the  absolute 
measurement  of  resistance,  since  the  apparatus  of  Lorentz 
has  become  almost  a  necrssary  adjunct  to  any  laboratory 
where  low  resistance  of  great  carrying  capacity  is  ad- 
justed. The  criticisms  that  have  been  made  of  this  book 
are  not  at  all  intended  to  indicate  that  the  work  is  ma- 
terially lacking  in  either  scope  or  method  of  treatment, 
but,  on  the  contrary,  we  have  nothing  that  has  hereto- 
fore given  us  so  carefully  and  well  the  best  recoguizt-d 
method  of  physical  electrical  measurements. 


CRUDE    PETROLEUM.  FOR   FUEL. 


By  Geo.  H.  Larkim. 


Believing  that  consumers  of  steam  power  will  be  in- 
terested in  the  result  of  some  tests  recently  made  by  the 
writer  in  the  use  of  crude  petroleum  for  fuel,  I  have 
prepared  the  following.  The  tests  were  made  under 
horizontal  return  flue  tubular  boilers  at  the  works  of 
the  Pacific  Rolling  Mills,  San  Francisco,  using  the  Union 
Oil  Company's  standard  23  degree  gravity  fuel  oil  from 
the  Santa  Paula  (Cal.)  oil  fields,  fed  through  the  Larkin 
oil  burner. 

The  oil  was  pumped  from  a  car  tank  into  an  old  ship 
tank  holding  about  90  barrels,  which  was  placed  on  a 
platform  slightly  raised  from  the  ground  about  60  feet 
from  the  boilers,  on  which  were  placed  two  drums,  28.4 
inches  in  diameter  and  about^  40^nche_s_high.  These 
two  drums  were  connected  to  the  ship  tank  and  also  to 
the  oil  pump  used  for  feeding  the  burners,  and  were 
filled  and  emptied  alternately,  30  inches  of  oil  being 
used  out  of  drum  No.  1,  which  was  then  disconnected 
and  filled,  when  drum  No.  2  was  connected  and  30  inches 
useil  out  of  it  after  the  same  manner.  The  water  con- 
sumed was  handled  in  the  same  way,  two  water  tanks 
being  used  that  were  tilled  from  the  Spring  Valley  Water 
Company's  system,  and  60  inches  of  water  being  taken 
from  tanks  Nos.  1  and  2  alternately.  The  oil  weighed 
19  pounds  to  each  inch  in  depth  of  the  drum,  and  the 
water  weighed  257  pounds  to  the  inch  in  depth  of  tank. 
While  the  weight  of  the  water  is,  of  course,  constant, 
the  weight  of  the  oil  varies,  but  as  all  fuel  oil  is  sold  by  a 
standaid  measured  unit  of  42  gallons  to  a  barrel,  the 
same  number  of  pounds  per  inch  in  drum  was  allowed, 
as  in  previous  tests  made  with  other  oils,  which  was  con- 
sidered the  simplest  and  most  satisfactory  way  of  deter- 
mining the  comparative  value  of  different  oils. 

These  boilers  have  been  used  for  all  of  the  previous 
fuel  tests  made  at  the  Rolling  Mills,  and  were  in  good 
condition,  being  clean  and  of  good  draught,  but  they 
were  not  enclosed  in  the  building.  All  water  connections 
for  both  feed  and  blow-off  were  disconnected,  and  blind 
gaskets  were  put  in  where  necessary.  The  boilers  were 
fed  by  an  injector  to  the  disconnected  end  of  the  boiler 
feed  pipe,  and  the  steam  pipe  leading  from  the  boiler 
was  connected  to  the  main  steam  line  of  the  Rolling 
Mills,  and  regular  fires  were  kept  up  during  the  entire 
time  of  tests  Nos.  1  and  2. 

For  test  No.  3,  the  boilers  were  separated  from  the 
main  line  and  were  used  to  run  the  6  and  8-inch  mills 
alternately.  This  necessitated  frequent  stoppage  of  the 
fire,  as  at  short  intervals  the  mills  were  shut  down  and 
the  consumption  of  steam  was  only  about  one-half  of 
the  rating  of  the  two  boilers.  The  amounts  of  water 
and  oil  used  were  carefully  measured  by  men  appointed 


by  Mr.  P.  Noble,  Superintendent  of  the  Rolling  Mills, 
and  their  work  was  continued  during  the  two  or  more 
weeks  of  the  test. 

The  results  obtained  from  the  three  tests  made  are 
shown  in  the  accompanying  table. 

Test  No.  1  designates  the  first  week's  run,  from  which 
it  will  be  observed  that  the  boilers  were  forced  con- 
siderably above  their  normal  rating,  and  that  conse- 
quently the  terminal  temperature  was  too  high  for  good 
econom}7.  The  apparent  high  evaporative  efficiency  un- 
der the  conditions  given  is  due  to  the  fact  that  the  oil 
used  was  about  9%  heavier  than  was  allowed  by  the 
measurements  per  inch  in  the  oil  drum,  as  before  ex- 
plained. 

In  test  No.  2  the  stack  temperature  was  reduced  to  a 
more  theoretical  point,  and  the  boilers  were  run  to  about 
their  nominal  rating,  and,  as  a  result,  test  No.  2  shows 
considerably  better  efficiency  than  test  No.  1.  The  in- 
creased evaporation  is  the  direct  result  of  a  reduced 
terminal  temperature,  and  the  high  efficiency  attained 
is  due  to  the  fact  that  the  furnace  temperature  was  very 
high,  while  the  terminal  temperature  was  almost  theo- 
retical. That  these  boilers  furnish  practically  dry  steam 
to  the  main  line  is  an  assured  fact,  and  while  no  calori- 
meter was  used,  there  was  no  lack  of  opportunity  to 
observe  the  appearance  of  the  steam  at  the  openings  left 
at  the  connections  of  the  steam  pipe  to  the  steam  drum 
on  the  boilers,  and  at  these  points  the  steam  showed 
bluish  in  color  and  nearly  transparent  at  some  distance 
from  the  orifice. 

While  the  results  of  test  No.  3  are  absolutely  correct, 
they  are  apt  to  be  misleading,  unless  more  fully  ex- 
plained. The  boilers  were  disconnected  from  the  main 
line,  as  stated,  and  were  connected  to  the  8-inch  mill 
without  any  stoppage,  and  as  they  had  been  running  for 
112  hours  continuously,  at  their  normal  rating,  the  heat 
stored  up  in  the  brick  work  became  active  upon  the  fires 
being  reduced,  and  the  boilers  ran  at  about  one-half  the 
rated  capacity.  This  explains  the  high  showing  made 
by  oil  in  this  separated  test,  the  duration  of  which  was 
ouly  8i  hours.  The  percentage  of  gain  would  of  course 
be  less  the  longer  the  test  was  continued. 

In  tests  Nos.  1  and  2  the  fires  were  started  under  cold 
boilers,  and  the  amount  of  oil  used  in  getting  up  steam 
is  included  in  the  table.  At  the  conclusion  of  the  tests, 
the  oil  and  feed  water  were  shut  off  at  almost  the  same 
time,  the  water  in  the  gauge  glasses  being  brought  up  to 
the  same  level  as  when  starting  up.  This  left  the  boilers 
full  of  hot  water,  and  the  brick  work  hot,  for  which  the 
oil  received  no  credit.  This  difference  is  plainly  shown 
by  comparing  a  continuous  run  with  the  24-hour  run,  in 
which  the  test  started  and  stopped  with  hot  boilers.  For 
instance,  the  oil  and  water  report  for  August  30th, 
shows  that  the  oil  used  from  11:27  p.  m.  on  the  29th,  to 
11:09  p.  m.  on  the  30th,  was  360  inches,  or  6840  pounds, 
the  time  being  23  hours  and  28  minutes,  and  water  used 
from  9:10  p.  m.  on  the  29th,  to  9:35  p.  m.  on  the  30th, 
was  420  inches,  or  107,940  pounds,  the  time  being  24 
hours  and  25  minutes.  As  the  difference  in  time  was  57 
minutes  between  the  beginning  and  ending  measure- 
ments for  the  water  and  oil  respectively,  a  deduction  of 
about  15  inches,  or  3855  pounds  of  water,  should  be 
made,  which  makes  the  water  and  oil  consumption  on 
August  30th  to  be  as  follows  : 

Oil  consumed : 6,840  lbs. 

Water  evaporated 1 04,085  lbs. 

Water  evaporated,  per  pound  of  oil 

under  actual  conditions 15.21  lbs. 

Water  evaporated  per  pound  of  oil 

from  and  at  212   F 18.31  lbs. 

A  deduction  of  9%  from  these  results  should  be  made 
for  the  difference  between  the  drum  measurement  and 
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the  actual  weight  of  the  oil,  which  brings  the  actual 
evaporation  from  and  at  212°  F.  per  pound  of  oil  to  16.67 
pounds  for  a  continuous  run  of  23  hours  and  28  minutes. 

CRUDE  PETROLEUM  FOR  FUEL. 

Oil  used,  California  crude,  from  Santa  Paula,  Cal. 
Kind  of  boilers,  horizontal  return  tubular. 

Test  No.  1. 

Size  of  boilers 54"xl6' 

Number  and  size  of  flues..  54       4" 

Rated  horse  power 75 

Steam  pressure 75 

Temperature  of  feed  water  60°  F. 

Stack  temperature  (av'g).  600    F. 

Total  oil  consumption  ....  46,217  lbs. 

Total  water  evaporation..  707,778  lbs. 
Pounds     of     water    (60  ) 

evaporated  ~f  lb  of  oil. .  14.09  lbs. 
Pounds    of    water    (212°) 

evaporated  ~f>  lb  of  oil. .  16.79  lbs. 

Total  EP  developed 27,231 .5 

EP  per  hour 260 

IP  per  boiler 130 

Oil  used  per  LP  hour 1.8  lbs. 

Duration  of  test 104  h.  35  m. 


boratory  of  the  Edison  Light  and  Power  Company  of 
San  Francisco,  the  photometer  having  a  distance  of  100 
inches  between   centers.     For  a  standard,  a  16  candle- 
power  incandescent  lamp,  previously  standardized  from 
standard  English    sperm  candles  burning  120  grains  per 


Test  No.  2. 

Test  No.  3. 

54"xl6' 

54"xl6' 

54       4" 

54       4" 

75 

75 

75 

75 

60    F. 

60    F. 

480    F. 

400    F. 

31,198  lbs. 

1,463  lbs. 

460,030  lbs. 

23,130  lbs. 

14.74  lbs. 

15.80  lbs. 

17.55  lbs. 

18.83  fts. 

17,634 

886 

157 

104 

78.5 

52 

1.7  lbs. 

1.6  lbs. 

112  h.  9  m. 

8h.  30m. 

SOME   TESTS   OF   BICYCLE    LANTERNS. 


By  F.  E.' Smith. 

Believing  that  publications  of  the  tests  of  the  various 
means  in  use  for  lighting  bicycles  at  the  present  time  will 
be  of  popular  if  not  technical  interest,  the  writer  gives  be- 
low the  results  of  measurements  originally  made  as  a  mat- 
ter of  personal  satisfaction.  Before  presenting  the  same  it 
is  well,  however,  to  point  out  the  distinction  that  should 
be  drawn  between  a  riding  light  and  the  signal  light. 
The  lanterns  ordinarily  used  can,  after  a  consideration 
of  these  experiments,  be  considered  only  as  signal  lights, 
or  those  containing  visual  warning  of  approach.  As  a 
means  of  illuminating  the  roadway  they  can  be  consid- 
ered only  as  a  partial  or  doubtful  success.  With  a  riding 
light,  however,  the  roadway  becomes  sufficiently  illumi- 
nated for  thirty  or  forty  feet,  or  even  a  greater  distance 
ahead,  so  that  travel  can  be  accomplished  with  ease  and 
safety.  In  the  present  state  of  bicycling  by  night,  signal 
lights  without  number  are  available,  but  riding  lights, 
though  eagerly  sought,  are  not  to  be  obtained.  Original 
experiment  in  this  direction  led  to  the  construction  of  an 
electric  lantern,  consisting  of  three  cells  of  storage  bat- 
tery operating  a  small  one  candle-power  incandescent 
lamp  arranged  in  a  suitable  reflector  placed  upon  a  bicy- 
cle, as  shown  in  the  accompanying  illustration.  This  is 
the  apparatus  referred  to  below. 

The  two  forms  of  oil  lanterns  which  are  believed  to 
be  the  best  were  selected  for  the  test.  These  burned 
signal  oil  and  kerosene  oil,  respectively,  and  their 
weights,  when  filled,  were  20  and  40  ounces,  respectively. 
They  were  tested  under  the  best  possible  conditions  as 
to  trimming,  polish,  etc. 

The  electric  lantern  is  operated,  as  stated,  from  three 
cells  of  storage  battery  of  the  Hough  type,  each  cell 
containing  two  plates  li  inches  by  3f  inches  in  size. 
The  lamp  used  was  manufactured  by  Geo  E.  Lamont,  a 
San  Francisco  manufacturer,  and  is  rated  at  one  candle- 
power,  is  of  4  watts  efficiency,  and  consuming  .7  of  an 
ampere  at  6  volts.  The  battery  will  operate  this  lamp 
about  four  hours  continuously.  The  weight  of  the  bat- 
tery and  lamp  complete  is  36  ounces. 

All  candle-power  measurements  were  made  by  means 
of  the  standard  Lummer-Brodhen  photometer  in  the  la- 


Sojie  Tests  op  Bicycle  Lanterns. 

per  hour,  was  used,  and  under  these  conditions,  which 
are  accurate,  the  various  lanterns  gave  the  following 
tests  : 

Oil  lantern  No.  1,  burning  signal  oil 3/4  candle  power. 

Oil  lantern  No.  2,  burning  kerosene 6}4      " 

Electric  lantern,  consuming  42  watts 45 

I  may  add,  as  an  illustration  of  the  efficiency  of  the 
electric  lantern,  that  during  the  recent  eclipse  of  the 
moon,  when  no  street  lamps  were  lighted  and  the  streets 
of  San  Francisco  were  in  intense  darkness,  I  was  able, 
with  the  aid  of  the  electric  lantern  on  my  bicycle,  to 
discern  another  bicyclist  turn  into  the  street  at  the  fur- 
ther end  of  the  block,  a  distance  of  600  feet  away.  The 
electric  lantern  gives  a  splendid  riding  light  and  illu- 
minates the  roadway  brilliantly  for  a  distance  of  50 
feet.  In  addition  to  the  headlight,  there  can  be  used  a 
rear  electric  lantern,  operated  from  the  same  battery,  to 
be  used  as  a  signal  light.  In  my  machine  this  consists 
of  a  red  light  attached  to  the  saddle  post  and  pointing 
backward. 

Mr.  G.  P.  Low  has  decided  to  call  his  excellent  elec- 
trical paper,  published  in  San  Francisco,  The  Journal 
of  Electricity,  under  which  name  he  will  continue  to 
demonstrate  the  high  stage  that  electrical  engineering 
and  education  has  reached  on  the  Pacific  slope. — Elec- 
trical Engineer,  New  York. 

We  have  at  last  received  a  copy  of  the  first  issue  of 
our  new  contemporary.  The  venture  has  received  no 
little  attention  in  the  United  States,  and  it  is  with 
interest  that  we  turn  over  its  pages  *  *  *  The 
articles  are  good. — Electricity,  London. 
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A   COMMERCIAL  SUCCESS  FROM  A  MUNICIPAL 
FAILURE. 

A  noteworthy  instance  in  which  municipal  authorities 
have  taken  up  the  question  of  city  lighting  and  have  in- 
stalled a  plant  to  meet  the  conditions  which  they  believe 
to  have  existed,  and  after  extensive  trial  have  failed  to 
score  a  success,  while  the  same  plant  after  having  passed 
into  the  control  of  private  parties  has  rapidly  built  up 
into  a  paying  venture,  is  illustrated  in  the  station  at 
Berkeley,  Cal.,  the  interior  of  which  is  shown  in  the  ac- 
companying cut,  reproduced  by  the  permission  of  the 
Berkeley  Herald. 

In  1893  the  town  of  Berkeley,  Cal.,  after  a  profitless 
experience  in  running  its  own  electric  plant,  advertised 
for  bids  for  the  lease  of  the  plant  and  doing  the  city 
lighting.  Two  competitors  for  the  contract  —  the  Oak- 
land Gas,  Light  and  Heat  Company,  and  the  San  Fran- 
cisco Electric  Company  —  made  bids  that  were  the  same, 
but  in  the  specifications  of  the  latter  were  details  advan- 
tageous to  Berkeley,  by  reason  of  which  the  San  Fran- 
cisco company  secured  the  contract.     On  September  11th 
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A  Commercial  Success  fhom  a  Municipal  Failure 

of  the  year  named,  the  San  Francisco  Electric  Company, 
through  Mr.  J.  Geo.  Gardner,  General  Manager,  secured 
control  of  the  plant  by  effecting  a  combination  with  the 
Berkeley  Electric  Light,  Heat  and  Power  Company,  and 
the  reorganized  concern,  under  Mr.  Gardner's  manage- 
ment, soon  placed  the  enterprise  on  a  business  basis,  and 
at  present  the  investment  is  rendering  satisfactory  re- 
turns. 

Among  the  first  improvements  made  in  the  old  instal- 
lation was  the  placing  of  a  new  tubular  boiler  and  an 
Eclipse  Corliss  Engine,  each  having  a  capacity  of  200 
horse  power,  and  also  the  installation  of  two  La  Roche 
alternators,  having  an  output  of  36  amperes  and  75  am- 
peres, respectively,  or  a  combined  capacity  of  2000  16 
candle-power  incandescent  lamps.  In  addition,  the  plant 
operates  65  2000  candle-power  arc  lamps  for  municipal 
purposes  from  one  75  lamp  9.6  ampere  Ball  arc  lighting 
dynamo.  The  incandescent  service  is  rendered  on  meter 
rates,  with  the  usual  results,  for  it  is  found  that  although 
2400  lamps  are  wired  in  on  the  circuits,  the  maximum 
load  carried  is  but  800  lamps.  The  business  is  rapidly 
growing,  and  is  quite  satisfactory. 


the  article  of  Lieut. 
Plant  Growth,  and 
Light  in  Chemical  Decomposition,"  presented  in  the 
September  number  of  the  Journal  of  Electricity,  are  ex- 
ceedingly important  suggestions  of  the  possible  connec- 
tions of  observed  effects,  which  seem  heretofore  to  have 
been  unconnected.  The  relation  between  the  crop  reports 
throughout  the  country,  and  the  eleven-year  sun-spot 
periods  have  long  been  noticed,  although  scientific  men 
have  felt  that  rather  a  coincidence  was  indicated  than 
that  there  was  any  necessary  connection  between  the 
two  facts.  Mr.  Stuart-Smith  has  pointed  out  that  the 
experiments  of  Prof.  "Warner,  at  Amherst,  Mass.,  seems 
to  give  the  connecting  link  between  these  observed 
effects,  which  have  heretofore  appeared  to  be  so  widely 
supported.  Our  meteorological  observers  have  not  made 
the  observations  necessary  for  the  proof  or  disproof  of 
Lieut.  Stuart-Smith's  hypothesis,  though 
before  such  observations  are  likely  to  be 
undertaken  it  is  necessary  that  a  correla- 
tion of  facts,  already  at  hand,  should  indi- 
cate whether  there  is  a  strong  probability 
that  such  observations  would  lead  to  im- 
portant results.  In  the  records  of  the 
astronomical  observatories  are  to  be  found 
complete  reports  of  the  condition  of  the  sun 
for  a  great  number  of  years,  and,  since  the 
establishment  of  Gauss  and  Weber  of  mag- 
netic observations,  many  records  have  been 
preserved  of  the  existence  and  character  of 
magnetic  storms.  These  two  sets  of  data 
have  been  found  to  correspond  with  each 
other,  and  it  is  now  definitely  believed  that 
the  presence  of  spots  on  the  sun  exerts  a 
maguetic  effect  on  the  earth,  inducing 
strong  earth  currents.  Whether  the  crop 
reports  follow  more  closely  the  periodicity 
of  the  sun  spots  or  of  the  earth  currents 
has  not  been  so  clearly  established.  The 
variations  in  the  actinic  properties  of  sun- 
light, of  which  Lieut.  Stuart-Smith  speaks, 
are  altogether  unobserved  as  yet,  and  until 
definitely  proved  that  there  is  a  relation 
between  the  existence  of  spots  upon  the  sun 
and  the  actinic  activity  of  sunlight  on  the 
earth's  surface,  we  will  necessarily  be  in  doubt  as  to 
whether  the  characteristics  of  the  sunlight  or  the  exis- 
tence of  earth  currents  has  a  greater  effect  upon  plant 
growth.     The  practice  of  the  market   gardeners  about 


the  city  of  Boston  of  forcing  their  vegetables  by  light- 
ing their  garden  with  arc  lights,  would  indicate  that  an 
actinic  change  in  sunlight  may  probably  be  found  to  be 
more  influential  in  plant  growth  than  the  presence  of 
earth  currents,  though  up  to  the  present  time  experi- 
ments on  a  large  scale  have  not  been  made  in  forcing 
plant  growth  by  means  of  these  currents.  S. 

San  Francisco,  October  17,  1895. 

The  Stirling  Supply  Company,  54=  Second  street,  San 
Francisco,  has  secured  the  Pacific  Coast  agencies  for  the 
electric  light  and  power  apparatus  of  the  Card  Electric 
Company  of  Mansfield,  Ohio,  and  of  the  Standard  Ther- 
mometer Company  of  Peabody,  Mass.,  manufacturers  of 
the  well-known  Upton  Arc  Lamp. 

In  responding  to  advertisements  please  mention  The 
Journal  of  Electricity. 
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A    DEPARTURE    IN   ELECTRIC    ELEVATOR 
CONSTRUCTION. 


A  new  type  of  direct  connected  electric  elevator,  which 
presents  several  novel  features  of  improvement  over  the 
ordinary  form,  has  recently  been  brought  out  by  Messrs. 
Cahill  &  Hall,  of  San  Francisco,  and  which  is  shown  in 
side  elevation  in  Figure  1.  The  particular  novelty  con- 
sists in  the  way  the  hoisting  ropes  are  operated,  which 
forms  a  radical  departure  in  that  the  hoisting  ropes  are 
not  wound  on  a  drum,  as  is  the  usual  practice,  but  are 
moved  by  friction  in  much  the  same  way  that  the  cable 
of  a  cable  railway,  or  the  rope  of  the  house  mover,  or 
the  ship's  hawser  about  a  capstan  are  pulled.  The 
principle  upon  which  these  appliances  are  operated  is 
that  so  long  as  the  free  end  of  the  rope  about  the  capstan, 
for  instance,  is  kept  taut,  the  rope  will  keep  its  grip  exert- 
ing an  amount  of  pull  dependant  upon  the  power  excited 
and  the  strength  of  the  rope. 


which  being  hinged  as  shown  at  Z,  is  free  to  tilt  either 
way.  The  major  portion  of  the  weight  of  the  apparatus 
however,  is  borne  by  the  idler  sheave  C  ",  around  which 
the  equivalent  of  the  free  end  of  the  rope  passes.  The 
weight  of  the  equipment  being  borne  on  the  rope  through 
the  sheave  C",  furnishes  the  power  for  taking  up  the 
slack  on  the  free  end  of  the  rope,  and  if  the  car  meets 
with  an  obstacle  preventing  further  travel,  or  if  through 
any  mischance  the  car  should  strike  the  bumpers  at  the 
top  or  bottom  of  the  shaft,  the  rope  will  slip  upon  the 
traction  sheaves,  and  all  danger  or  damage  will  be 
averted.  This  is  a  feature  which  exists  in  no  other  form 
of  electric  elevator  equipment,  and  is  undoubtedly  of 
great  value,  owing  to  the  fact  that  with  rigid  connections 
between  the  rope  and  the  winding  drum,  or  between  the 
rope  and  expansion  or  thrust  sheaves,  it  is  evident  that 
in  event  of  the  car  striking  an  unyielding  obstacle,  the 
momentum  of  the  motor  will  impose  fierce  strains  upon 
the  machinery  that  ofttimes  will  result  in  breakdown, 
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If,  however,  the  free  end  of  the  rope  is  slack,  the 
frictional  contact  of  the  rope  with  the  capstan  will  be 
freed,  and  the  rope  will  slip.  This  principle  is  execu- 
ted in  a  novel  way  in  the  distinctive  type  of  elevator 
designed  by  Cahill  &  Hall.  It  will  be  seen  in  Figures  1 
and  2  that  there  are  two  hoisting  ropes.  One  end  of 
each  of  these  is  fastened  to  the  top  of  a  counter  weight, 
whence  they  pass  up  and  over  a  sheave  mounted  at  the 
top  of  the  elevator  shaft,  thence  down  along  its  side  to 
and  twice  around  these  traction  sheaves  designated  as  C 
and  C  in  Figure  2.  From  these  traction  sheaves  the 
ropes  continue  down  and  around  the  front  idler  sheave 
C",  shown  also  in  Figure  3,  from  which  it  continues  up, 
and  is  made  fast  to  the  under  side  of  the  counterweight. 
The  elevator  cage  is  supported  by  four  ropes  leading 
from  the  top  of  the  car  over  a  sheave  at  the  top  of  the 
elevator  shaft,  thence  to  the  top  of  the  counterweight. 

The  basic  principles  upon  which  the  equipment  oper- 
ates may  now  be  understood.  As  shown  in  Figure  2, 
the  entire  apparatus  is  rigidly  mounted  upon  a  bed  plate, 


Figure  1 — Departure  in  Electric  Elevator  Construction. 


throwing  the  car  upon  the  safety  devices.  To  go  more 
fully  into  the  modus  operandi  of  the  Cahill-Hall  equip- 
ment, as  the  front  end  of  the  apparatus  is  held  up  by 
the  idler  sheave  resting  on  the  hoisting  ropes,  it  is  clear 
that  the  measure  of  lift,  which  may  be  given  to  the  ma- 
chine, depends  upon  the  amount  of  weight  resting  on  the 
hoistiug  ropes,  which  of  course  is  fixed  by  the  weight  of 
the  equipment.  If  more  pull  is  exerted  on  the  hoisting 
ropes  than  there  is  weight  resting  upon  them,  evi- 
dently the  machine  will  rise,  which  will  slacken  the 
ropes,  and  they  will  slip.  By  adjusting  the  weight  of 
the  machine,  the  equipment  may  thus  be  made  to  raise 
any  predetermined  load,  any  material  excess  of  which  will 
cause  slipping,  which  the  makers  claim  to  be  a  most  im- 
portant feature. 

In  construction,  the  form  of  motor  used  resembles  the 
waterproof  type  of  the  street  railway  motor  to  a  consid- 
erable extent.  It  is  therefore  of  the  iron-clad  frame 
type,  and  has  two  internal  pole  pieces.  The  particular 
feature  that  impresses  one  regarding  the  design  of  the 
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motor  is  the  large  amount  of  iron  in  the  frame,  and  the 
entire  absence  of  magnetic  joints.  The  self-induction  of 
the  field  circuits  is  very  high,  and  the  series  coil  is  so 
proportioned  that  the  self-induction  opposes  or  chokes 
back  the  abnormal  current  flow  that  would  otherwise 
occur  at  starting,  because  of  the  absence  of  counter- 
electro-motive  force  due  to  the  armature  being  at  a 
stand-still.  The  motor  is  equipped  with  self-oiling  and 
self-aligning  bearings ;  its  weight  is  2400  pounds,  and  its 
speed  is  800  revolutions  per  minute. 

Those  who  are  familiar  with  the  starting  torque  of 
various  types  of  electric  motors  will  appreciate  result  of 
a  test  made  by  Edward  S.  Cobb,  mechanical  engineer, 
upon  the  motor  in  question,  and  from  his  report  it  ap- 
pears that  a  15  horse-power  motor  having  a  ten  inch 
armature  exerted  a  starting  torque  of  2,448  pounds  on 
the  surface  of  the  armature,  and  this  with  all  the  resis- 
tance of  the  rheostat  thrown  in,  and  with  no  material 
heating  in  either  the  rheostat  or  the  motor. 

The  controller  used  is  of  the  general  disc  type  in  which 


eliminates  the  use  of  a  thrust  bearing  for  the  worm 
shaft,  resulting  in  higher  efficiency'  than  would  be  the 
case  with  the  use  of  but  one  gear.  Further  advantage  is 
rea hzed  in  this  arrangement  in  that  By  having  two  gears, 
each  will  be  called  upon  to  carry  but  half. the  load,  hence 
they  will  wear  twice  as  long.  The  gears  are  filled  with 
oil  up  to  the  center  of  the  worm  shaft,  which  insures  per- 
fect lubrication.  '..  / 

An  equipment  installed  in  the  building  of  the  Fred.  J. 
Byrne  Block,  Los  Angeles,  Cal.,  is  so  geared  that  for 
each  revolution  of  the  armature  the  car  travels  five' 
inches.  The  travel  of  the  car  is  55£  feet,  and  from 
tests  made,  this  distance  was  covered"  in  nine  seconds 
each  way.  Twenty-two  seconds  were  consumed  in  mak- 
ing the  round  trip,  including  starting  and  stopping, 
while  fifty-five  seconds  were  consumed  in  making  a 
round  trip  with  a  stop  at  each  of  the  five  floors.  To 
stop  at  each  of  the  five  floors  allowing  a  man  to  get  on 
and  otf  the  car  in  a  way  as  near  actual  conditions  of 
operating  an   elevator  as  is  possible,   required  ninety 
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Figure  2 — Departure  in  Electric  Elevator  Construction. 


the  lever  consists  of  a  straight  bar  insulated  and  swing- 
ing at  the  center,  and  which,  therefore,  acts  diametri- 
cally, and  brings  the  wipers  in  contact  with  strips  so 
arranged  as  to  give  the  connections  necessary.  All 
wipers  and  contact  strips  are  made  removable,  and  are 
manipulated  by  the  lever  in  the  elevator  car. 

That  the  motor  performs  its  work  well  is  evident  by 
the  smoothness  and  ease  of  both  starting  and  stopping. 
The  connections  given  for  circuit  changes  are  such  as 
meet  general  conditions,  but,  of  course,  they  may  be 
modified  in  minor,  details  to  meet  the  necessities  of  dif- 
ferent equipments.  The  motors  are  wound  in  standard 
voltages  for  500,  250  and  1 10  volts,  and,  except  in  par- 
ticular instances,  motors  having  a  rating  of  15  horse- 
power amply  satisfy  all  requirements. 

It  will  be  seen  from  the  outline  drawing  in  Figure  2 
that  the  armature  shaft  is  extended  through  insulating 
couplings  L  L '  to  the  worm  shaft  S,  upon  which  is  keyed 
the  right  and  left  hand  worm  gears  A  A ',.  which  drive 
the  main  sheaves  C  C '  respectively.     This  arrangement 


seconds  for  the  round  trip,  all  of  which  would  indicate 
that  the  elevator  was  fully  to  the  standard  of  any  mod- 
ern high  speed  hydraulic  elevator. 

The  safety  devices  with  which  the  system  is  equipped 
has  been  carefully  worked  out,  and,  in  addition  to  all 
ordinary  mechanical  safeties,  two  sets  of  solenoids — one 
of  which  appears  at  K  K ',  the  other  being  on  the  oppo- 
site side — have  been  placed  for  breaking  the  main  cir- 
cuit, and  throwing  on  the  brake  I '  and  I  respectively. 
The  solenoid  controlling  the  brake  I  is  wired  in  parallel 
with  the  shunt  coil  of  the  motor,  and  when  excited  re- 
leases the  brake  I  by  raising  a  heavy  weight  (not 
shown)  which  actuates  it  through  an  ordinary  form  of 
toggle  joint.  The  solenoid  K  K'  operates  similarly  so 
far  as  mechanical  effects  are  concerned,  but  is  controlled 
through  contact  strips  on  the  car,  which  make  the  cir- 
cuit controlling  the  solenoid,  and  at  the  same  time  throw 
the  brake  I'  and  cut  the  main  circuit  by  raising  the  lever 
R,  opening  the  main  switch  at  Q.  The  main  circuit 
being  thus  broken,  current  is  taken  off  the  motor,  and 


102 


THE   JOURNAL  OF    ELECTRICITY. 


[Vol.  I,  No.  4. 


the  second  solenoid   (not  shown)  which  throws  on  thg 
second  brake  I  as 'described. 

The  San  Frawisco  Savings  and  Loan    Society    has 
furnished  interesting  data  concerning  the  advantage  of 


Figure  3—  Departure  in  Electric  Elevator  Construction. 

electric  over  hydraulic  elevators.  The  hydraulic  equip- 
ment displaced  by  the  Cahill-Hall  apparatus  consisted  of 
an  ordinary  vertical  cylinder  elevator,  operated  by  pres- 
sure from  the  mains  of  the  Spring  Valley  "Water  Com- 
pany. The  water  consumed  was  measured  by  the  travel 
of  the  elevator  for  the  period  stated,  which  averaged 
12,931  feet  per  day,  and  the  bills  rendered  from  March 
5th  to  August  5th  inclusive,  show  an  average  consump- 
tion of  63,800  cubic  feet  of  water  per  month,  which  cost 
an  average  of  $118.71  per  month,  in  comparison  with 
which  the  bill  of  the  Edison  Light  &  Power  Co.  for 
electric  service  for  the  month  of  September,  amount- 
ing to  $20.80,  shows  a  marked  economy  in  favor  of  the 
electric  elevator. 


TOBOGGANING  OUTDONE. 


A  decided  novelty  in  the  way  of  an  attraction  for  the 
amusement-loving  public  has  recently  been  erected  on  a 
block  near  the  Haight  street  entrance  to  Golden  Gate 
Park,  San  Francisco,  and  which  will  doubtless  be  a  ma- 
terial factor  in  increasing  the  business  of  the  many  street 
car  lines  of  that  neighborhood.  The  attraction  consists 
of  what  may  be  termed  a  water  toboggan,  or  a  water 
chute.  The  chute  proper  consists  of  an  inclined  plane, 
275  feet  in  length,  and  built  with  a  rise  of  25  per  cent. 
Down  this  chute  boats  will  shoot  with  accelerating 
velocity  until  the  lake  at  the  bottom  is  reached,  when 
the  voyagers  will  undoubtedly  have  had  enough. 

The  entire  outfit  is  operated  by  electric  power  from 
the  trolley  system,  and  the  equipment  consists  of  one 
twenty-horse-power  slow  speed  multipolar  motor  for 
operating  the  elevators ;  one  sixty-horse-power  bipolar 
motor  for  driving  a  fifty-light  arc  dynamo  ;  one  G.  E. 
800-motor  operating  the  hoist  for  pulling  the  empty 
boats  up  the  chute,  together  with  a  pumping  plant 
for  keeping  the  chute  well  flushed  with  water.  Already 
the  city  is  flooded  with  posters  asking  "  Have  you  shot 
the  chutes?"  and  before  long  many  San  Franciscans 
will  have  experienced  the  fact  that  there  is  something 
new  under  the  sun. 


^he  ^rade. 


JOHN  M.  KLEIN'S  ELECTRICAL  WORKS. 

There  are  hundreds  on  the  Pacific  Coast  who  will  be 
pleased  to  learn  that  John  M.  Klein's  Electrical  Works 
has  so  increased  its  business  as  to  necessitate  moving  to 
a  large  three-story  building,  Nos.  421-3  Montgomery 
street,  San  Francisco.  The  present  quarters  are  near 
California  street,  in  one  of  the  busiest  portions  of  the 
city,  and  the  establishment  having  taken  the  entire 
building,  will  fit  up  the  basement  as  a  packing  room,  the 
first  floor  as  a  store  and  salesroom,  the  second  floor  as  a 
warehouse,  and  the  third  floor  as  its  factory,  making  it 
one  of  the  most  complete  electrical  manufacturing  and 
supply  houses  on  the  Pacific  Coast.  This  removal  at 
once  centralizes  the  various  interests  of  the  concern  by 
bringing  them  under  one  roof  in  the  best  business  por- 
tion of  the  city. 

The  history  of  this  establishment  is  one  of  singular 
prosperity.  Mr.  Klein  started  in  business  with  the 
Western  Union  Telegraph  Co.,  in  New  York  City,  in 
1869,  as  a  messenger  boy,  in  which  capacity  he  proved 
so  faithful  that  in  the  following  year  he  was  given  a 
position  in  the  old  Western  Union  shops  on  West  Fifty- 
fifth  street,  where  he  became  a  shop  mate  of  many  of  the 
veteran  telegraphers,  among  whom  wei'e  John  Gough, 
A.  J.  Brown,  Charles  Bender,  George  Thompson  and 
others.  For  many  years  he  remained  in  the  factory, 
and  then  came  to  San  Francisco  and  entered  the  fire 
alarm  service,  where  he  remained  until  1880,  when  he 
started  in  business  for  himself,  his  only  capital  being  a 
well-equipped  set  of  tools  and  a  thorough  understanding 
of  the  art.  An  idea  of  the  degree  of  success  attained 
may  be  had  from  the  fact  that  the  mercantile  rating  of 
the  electrical  supply  house  of  John  M.  Klein's  Electrical 
Works  is  as  high,  if  not  higher,  than  any  other  similar 
establishment  on  the  Pacific  Coast.  Though  the  firm 
still  embraces  Mr.  Klein's  individuality,  the  firm  has  re- 
cently been  enlarged  by  the  addition  of  the  name  of  Mr. 
Marion  L.  Mowry  to  partnership,  as  a  result  of  which 
the  business  is  being  pushed  to  the  utmost  degree. 

Mr.  Mowry,  who  is  a  native  of  California,  is  well- 
known  in  district  messenger  and  electrical  circles.  He 
was  the  founder  of  the  California  District  Messenger 
Company  in  1882,  and  the  first  to  start  opposition  to  the 
American  District  Messenger  Company  of  San  Francisco. 
In  various  ways  he  has  been  connected  with  electrical 
projects,  and  recently  became  interested  as  above  stated. 

ECHOES  OF  THE  CARNIVAL. 


Sacramento  City  has  again  assumed  its  workaday 
attire,  and  most,  if  not  all,  of  the  electric  lighting  equip- 
ment erected  by  the  Carnival  Committee  for  decorative 
purposes  has  been  disposed  of  at  private  sale.  It  now 
transpires  that  a  single  supply  house  in  San  Francisco 
furnished  over  14,000  lamps  for  the  Carnival,  and  an 
equal  number  were  obtained  from  other  sources.  The 
remaining  equipments  in  the  Folsom  Power  House  of 
the  Sacramento  Electric  Power  and  Light  Company  have 
been  completed,  as  has  also  the  sub-station,  and  the  sys- 
tem is  working  to  entire  satisfaction. 

Through  inadvertence  no  mention  was  made  of  the 
fact  that  credit  for  a  great  amount  of  work  on  the  arches 
and  other  illuminating  effects  for  the  Carnival  was 
installed  by  the  Pacific  Electrical  Works.  This  is  one 
of  the  oldest  electrical  supply  and  construction  estab- 
lishments in  Sacramento,  having  been  established  under 
the  management  of  C.  A.  Fisk  in  1874,  and  its  store  at 
1023  Fourth  street  forms  a  headquarters  for  everything 
electrical. 
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A  NEW  IDEA  IN  TAPE. 


The  Okonite  Company  (Limited),  always  progressive 
and  leaders  in  all  that  pertains  to  their  especial  line  of 
goods,  brought  a  new  idea  in  tape  to  the  recent  street 
railway  convention  which  created  a  genuine  sensation 
and  caused  any  amount  of  favorable  comment.  The 
novelty  consists  of  a  new  form  in  which  the  company  is 
putting  out  the  celebrated  Manson  Tape,  and  was  shown 
by  Captain  Willard  L.  Candee,  who  was  to  be  found 
here,  there  and  everywhere,  surrounded  by  an  inter- 
ested group  of  the  electrical  fraternity  eager  to  get 
points  on  the  "  good  thing." 

The  usual  manner  for  supplying  the  trade  with  tape 
has  been  for  the  manufacturers  to  put  it  up  in  half- 
pound  packages  or  rolls,  incased  in  tin  foil  or  other 
wrapping.  It  is  the  general  experience  of  most  com- 
panies that  the  linemen  in  using  tape  so  put  up,  after 
taking  what  was  needed  for  the  work  in  hand  from  the 
roll,  would  throw  what  was  left  away,  or,  if  they  did  put 
it  back  into  their  kit,  the  wrapping  would  soon  become 
loose,  the  tape  gather  dust  and  dirt,  and  in  a  short  time 
become  almost  unfit  for  further  use. 

Captain  Candee  showed  the  Manson  Tape,  packed  in 
round  tin  boxes  of  two  colors — red  and  white — both 
very  attractive  and  neat  in  appearance,  and  containing 
one  ounce  of  the  tape.  This  is,  nine  times  out  of  ten,  a 
sufficient  quantity  for  any  ordinary  repair,  and  if  there 
be  any  left  over  it  may  be  put  back  into  the  box,  which 
is  conveniently  small  (about  the  size  of  a  silver  dollar), 
where  it  will  be  kept  fresh  and  clean  and  ready  for  further 
use.  The  new  form  of  packing  meetsan  evident  want,  and 
will  unquestionably  mean  a  considerable  saving  to  the 
companies  and  prove  a  great  convenience  to  linemen. 

The  Manson  Tape  is  furnished  in  two  colors ;  the  black 
tape  will  be  put  up  in  red  boxes  lettered  in  black,  the 
white  tape  in  white  boxes  also  lettered  in  black. 

Captain  Candee  returned  from  the  convention  with  a 
large  number  of  valuable  souvenirs  in  the  shape  of  sub- 
stantial orders  for  the  novelty.  It  is  of  interest  to  state 
that  the  tape  put  up  in  this  way  adapts  itself  perfectly 
to  the  needs  of  cyclists  as  well ,  and  will  doubtless  prove 
as  popular  in  that  quarter  as  for  purely  electrical  uses. 

THE     WALKER    STREET     RAILWAY    MOTOR. 


is  entirely  water  and  dust  proof,  and  may  be  conve- 
niently opened  from  below,  which  retains  the  armature 
in  the  top  half  of  the  casing  or  by  the  removal  of  only 
two  bolts,  the  armature  may  be  lowered  with  the  bottom 
half.  The  armature  is  of  the  toothed-drum  type,  pro- 
vided with  machine-wound,  interchangeable  coils.     The 


The  latest  type  of  motor  manufactured  by  the  Walker 
Manufacturing  Company,  is  that  shown  in  the  accom- 
panying illustrations,  and  which  at  once  combines  all 
features  that  have  been  found  of  value.     It  is  of  the  four 


Walkek  Street  Railway  Motor. 

pole  single  reduction  steel  frame  type,  is  of  light  weight, 
considering  the  output,  and  is  in  no  way  attached  to  the 
axle  except  through  the  springs,  which  at  once  practi- 
cally eliminates  the  serious  items  of  repair  to  both  track 
and  equipment,  consequent  to  the  hammering  on  the 
track  and  rail  joints  due  to  rigid  suspension.     The  motor 


Walker  Street  Railway  Motor. 

field  coils,  which  are  also  machine  wound,  can  be  readily 
removed  from  the  frame,  and  the  shaft  is  unusually 
heavy  with  extra  large  and  long  journals,  while  the 
gears  are  run  in  oil  in  a  detachable  air-tight  casing  run 
in  oil.  Insulation  is  effected  by  the  use  of  mica  through- 
out, and  every  motor  is  tested  at  5000  volts  a.  c.  A 
series  parallel  controller  is  used,  which  takes  up  an  ex- 
ceedingly small  portion  of  the  care  platform,  is  both  fire 
and  waterproof,  and  all  parts  are  easy  of  access  for  in- 
spection. 

The  Pacific  Coast  Agency  of  the  Walker  Manufac- 
turing Co.  has  beeu  placed  with  the  Adner  Doble  Co., 
Mechanical  and  Electrical  Engineers  and  Contractors  of 
Nos.  13  and  15  Fremont  street,  San  Francisco,  who  report 
the  sale  of  a  400  horse-power  multipolar  Walker  generator 
to  the  Oakland  Consolidated  Street  Railway  Company, 
and  of  fifteen  street  railway  equipments  to  the  Sutro 
Railroad  Company. 

WROUGHT  STEEL  BOILER  CONSTRUCTION. 


The  recent  installation  of  600  horse-power  of  new 
wrought  steel  construction  safety  boilers  by  the  Babcock 
&  Wilcox  Company  in  the  power  house  of  the  Sutro 
Railroad  Company,  together  with  the  erection  of  200 
horse-power  of  boilers  for  the  Commercial  Steam  Power 
Works,  and  60  horse-power  for  the  Hebrew  Orphan 
Asylum  in  San  Francisco,  have  received  close  attention 
by  parties  who  are  interested,  as  the  high  character  of 
workmanship  on  the  forged  parts  and  drums  is  some- 
thing unusual.  These  "  W.  S.  C."  boilers,  as  this  type 
is  termed,  have  forged  steel  heads,  cross  boxes  and  drum- 
heads, and  are  designed  for  exceptionally  high  pressure. 
Mr.  Charles  C.  Moore,  the  Pacific  Coast  Manager,  has 
received  for  distribution  among  steam  users  two  inter- 
teresting  pamphlets,  entitled  "High  Pressure"  and 
"  Facts."  The  former  specially  describes  boilers  of  the 
"  W.  S.  C."  construction,  and  the  latter  gives  a  history 
of  water  tube  boilers  from  the  inception  of  the  art  of 
steam  boiler  construction  to  the  present  time,  indicating 
the  degree  of  commercial  success  attained  by  each. 

Messrs.  Charles  C.  Moore  &  Co.  also  report  recent 
equipment  of  thirty  steam  plants  in  this  section  with 
Stratton  Steam  Separators  and  of  more  than  forty  plants 
with  Bundy  Tank  and  Return  Steam  Traps,  the  latter  be- 
ing a  comparatively  new  device  of  special  economy  for 
returning  condensed  water  direct  to  the  boilers  without 
pumping.  Satisfactory  sales  of  Goubert  Feed  Water 
Heaters,  New  York  Safety  Engines,  Snow  Steam  Pumps 
and  Spencer  Damper  Regulators  are  also  reported. 
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twenty  feet  higher  than  the  Russian  River.  The  plant,  it  is  esti- 
mated, will  generate  from  2,000  to  5,000  horse-power,  and  it  is 
expected  that  with  additional  turbines  and  canals  running  out  of 
the  initial  dam  at  least  10,000  horse-power  can  be  derived. 

Enthusiastic  citizens  here  are  declaring  that  in  a  short  time 
Sonoma  County  and  the  entire  State  will  be  the  scene  of  pros- 
perous factories  run  by  this  new  power  so  cheaply  obtained  from 
the  hills.— Santa  Rosa,  Cal.,  Democrat. 


The  transmission  of  electric  power  is  no  longer  a  speculative 
experiment  but  a  plain  business  proposition,  that  commends 
itself  to  intelligent  investors  everywhere. — Santa  Cruz  (Cal.) 
Surf.  

While  capitalists  of  the  State  are  looking  around  for  electric 
power,  we  beg  to  call  their  attention  to  Merced  Falls,  in  this 
county.  If  the  power  there  is  harnessed  up  and  properly  utilized 
it  will  produce  handsome  returns  on  the  investment. — Merced, 
Cal.,  Express.  

The  business  boom  in  the  electrical  world  continues  and  new 
schemes  for  power  transmission  and  other  electrical  enterprises 
are  being  formed,  while  hustling  promoters  of  other  schemes  a 
little  older  are  figuring  on  the  cost  of  plans  and  trying  to  raise 
capital. — San  Francisco  Call. 

It  is  not  easy  to  foresee  all  that  this  [electric  transmission] 
may  mean  for  the  near  future,  particularly  here  in  the  Salt  River 
valley.  ,  If  the  water  power  which  we  have  could  be  utilized  for 
generating  electricity,  there  would  be  no  end  to  the  possibilities. 
— Phcenix  (Ariz.)  Republican. 

Matters  in  the  [municipal]  electric  light  department  are  still 
mixed.  When  the  incandescent  plant  was  put  in  operation 
things  got  in  a  tangle  which  it  seems  impossible  to  straighten 
out.  A  number  of  stores  and  residences  are  furnished  with 
lights,  but  the  profit  accruing  to  the  city  has  not  as  yet  been 
discovered. — Alameda  (Cal.)  Argus. 

The  work. of  harnessing  the  vast  water  power  of  California, 
most  of  which  is  now  going  to  waste,  has  evidently  begun  in 
good  earnest.  The  American  River  plant  at  Folsom  is  already 
furnishing  power  for  Sacramento,  twenty-three  miles  away. 
*  *  *  Similar  projects  are  on  foot  in  other  sections,  and  each 
one  will  probably  prove  a  highly  remunerative  investment. — Los 
Angeles  Times.  

It  is  suggested  that  if  the  National  Republican  Convention  be 
held  in  San  Francisco  next  June,  Sacramento  might  hold  at  that 
time  a  flower  carnival ,  or  Electric  Carnival,  or  similar  celebra- 
tion, for  the  purpose  of  attracting  and  entertaining  the  East- 
erners. If  Sacramento  does  anything  at  all,  let  her  have  next 
year  another  Electric  Carnival,  for  in  that  direction  she  can  give 
a  pageant  unique  in  its  character  and  which  no  other  city  at 
present  can  dupliaate. — Sacramento  Bee. 

It  is  practicable  to  pick  up  Nature's  immense  stores  of  power, 
as  represented  by  the  innumerable  mountain  streams  throughout 
the  land,  and  transport  them  to  the  centers  of  trade,  commerce 
and  manufacturing,  and  convert  them  to  the  uses  of  mankind. 
Instead  of  taking  the  manufacturing  establishment  to  the  power, 
which  is  often  in  places  difficult  of  access,  the  power  will  be  car- 
ried whither  the  manufacturer  wills.  He  will  build  his  factories 
where  they  will  be  easy  of  access  to  transportation,  and  bring  the 
power  of  the  mountain  streams  to  them.  And  this  is  not  an  idle 
dream — it  is  not  a  dream  at  all,  but  an  established,  practical 
reality. — Nevada  City  (Cal.)  Herald. 

In  California  there  is  no  Niagara  to  harness,  but  there  is  a 
steady  fall  of  water  from  the  Sierras  capable  of  furnishing  more 
power  than  will  be  needed  for  generations  to  come.  A  practical 
beginning  of  utilizing  these  streams  has  already  been  made ,  and 
it  will  be  a  misfortune  for  San  Diego  if  it  fails  to  become  a  com- 
petitor for  these  future  manufactories.  The  mountain  streams 
only  a  few  miles  distant  can  be  made  to  furnish  ample  power  at 
moderate  cost.  The  facilities  for  transportation  by  wrater  render 
this  city  a  much  more  desirable  place  for  manufacturing  estab- 
lishments than  interior  points.  The  subject  is  certainly  one 
worthy  of  careful  consideration. — San  Diego  (Cal.)  Union. 

There  is  no  limit  to  the  possibilities  that  lie  before  manufac- 
turers and  others  who  depend  upon  the  creation  of  some  form  of 
force.  Electricity  is  the  coming  motive  power,  but  electricity 
must  be  caused  by  some  exciting  agency  and  to-day  the  usual 
-means  is  a  steam  engine  which  turns  the  armatures  of  dynamos 
and  so  produces  the  current  that  is  then  used  for  lighting  and 
various  purposes.  But  this  depends  upon  coal,  and  coal  is  neither 
cheap  nor  plentiful  in  California.  Hence,  our  salvation  is  in  the 
means  of  utilizing  our  streams.  *  *  Some  of  our  local  capital- 
ists have  recently  examined  a  canyon  near  Healdsburg,  which 
they  think  will  solve  the  problem  for  Santa  Rosa.    The  canyon  is 


When  power  for  the  generation  of  electricity  for  transmission 
is  under  consideration,  Stanislaus  County  looms  far  above  all 
other  sections  of  the  State.  The  great  irrigatfon  dam  at  La 
Grange  affords  advantages  in  this  direction  that  are  simply  stu- 
pendous. Light,  heat  and  power  could  be  furnished  to  Merced, 
Modesto  and  Stockton  on  the  plains,  as  well  as  the  lesser  towns, 
and  to  Coulterville  and  other  towns  of  the  mountains.  An  elec- 
tric railroad  from  Modesto  to  Coulterville  would  make  this  city 
the  base  of  supplies  for  the  mining  town  and  all  adjacent  country, 
as  well  as  give  us  all  the  traveling  and  transient  business,  a  very 
valuable  consideration.  The  cost  of  constructing  and  equipping 
such  a  road  would  not  be  excessive,  and  the  enterprise  would  pay 
its  promoters  and  handsomely  enhance  the  business  of  the  town. 
—Modesto  (Cal.)  Herald. 

H.  W.  Gray,  the  contractor  who  built  a  portion  of  the  ditches 
of  the  Modesto  and  Turlock  irrigation  district,  says:  "  There  is 
already  going  to  waste  power  enough  for  the  submerged  dam  on 
the  Tuolumne  river  to  operate  an  electric  railroad  from  there  to 
Stockton  on  the  north  and  to  Fresno  on  the  south.  That  dam 
was  built  by  the  Modesto  Irrigation  district.  It  is  in  the  Tuo- 
lumne river  and  about  thirty  miles  from  La  Grange.  It  is  126 
feet  in  height,  and  supplies  2100  cubic  feet  of  water  per  second 
for  the  district.  The  district  will  probably  use  not  more  than 
1000  cubic  feet  per  second.  At  the  driest  season  of  the  year  there 
is  200  cubic  feet  of  water  per  second.  There  is  a  dam  already 
built,  with  water  flowing  over  it  at  a  height  of  126  feet,  which 
would  furnish  all  the  electric  power  needed  to  operate  a  railroad 
from  that  point  to  Modesto,  and  then  on  either  side  to  Stockton 
or  to  this  city.  As  it  is  now,  the  power  of  that  mighty  force  of 
water  is  going  to  waste.  That  dam  is  only  one  of  many  which 
may  be  built  for  the  purposes  of  irrigation,  which  may  also  be 
used  to  generate  electric  power  for  railroads.  The  whole  western 
slope  of  the  Sierra  Nevada  drains  an  almost  incalculable  amount 
of  water,  which  is  gathered  according  to  the  watersheds  into 
creeks  and  rivers.  There  is  the  Merced  River,  which  has  fall 
enough  to  supply  enough  power  to  operate  an  electric  road  to  a 
point  on  the  Bay  of  San  Francisco.  The  same  is  true  of  the 
Fresno  River  and  the  San  Joaquin,  the  King,  the  Tule  and  the 
Kern  Rivers.  All  those  are  great  rivers  with  capacity  of  generat- 
ing great  power,  which  may  be  used  for  electric  roads  or  for  manu- 
facturing plants  " — San  Francisco  Chronicle. 


California  cannot  be  too  prompt  to  make  commercial  use  of 
the  power  in  her  streams  to  provide  it  with  electricity.  The 
first  great  experiment — on  the  American  river  at  Folsom — is  suc- 
cessful. A  hundred  other  schemes  for  putting  traces  and  collars 
upon  the  moving  waters  are  in  the  air.  From  Lake,  from  San 
Diego,  from  Kern,  from  Calerveras  come  reports  of  projects  to 
make  the  waters  do  the  hard  work  for  man.  Use  of  water  for 
power  for  the  electric  road  to  be  built  to  the  Yosemite  Valley  is 
entirely  within  possibility,  and  the  visitor  to  the  wonderland  may 
ride  swiftly  by  the  force  of  the  very  waterfalls  that  enchant  his 
vision  at  the  end  of  the  trip. 

The  Directors  of  the  San  Francisco  and  San  Joaquin  Valley 
Railway  would  not  be  wasting  time  by  giving  consideration  to 
the  feasibility  of  the  use  of  electricity  as  the  motive  power  for  its 
trains,  and  to  investigating  how  power  may  best  be  obtained  from 
the  Stanislaus,  the  Tuolumne,  the  Merced,  the  King  and  the 
Kern.  The  topography  of  the  country  through  which  the  Valley 
Railroad  will  run  its  way  is  peculiarly  adapted  for  an  electric 
railway,  and  nowhere  else  in  the  world  has  nature  placed  the 
power  more  accessible.  One  of  the  reasons  for  selecting  the  Nan- 
tasket  branch  in  Connecticut  as  the  line  for  experiment  is  that 
within  its  short  limits  are  condensed  most  of  the  difficult  prob- 
lems which  will  have  to  be  solved  before  electricity  can  be  rec- 
ognized as  a  successful  substitute  for  steam.  The  grades  are 
steep  and  the  curves  sharp  and  frequent.  The  Valley  Railroad 
will  run  through  a  level  valley,  and  will  be  free  from  either  steep 
grades  or  sharp  curves. 

The  electric  locomotive  has  but  to  be  developed  one  degree 
further  to  be  ready  for  use  on  just  such  a  railroad,  and,  in  the 
mean  time,  California  should  be  preparing  to  receive  the  locomo- 
tive. The  union  of  the  largest  factory  in  the  world  for  supplying 
motive  engines  with  an  electrical  company  means  more  than 
speculation  for  constructions  for  suburban  roads.  It  means  that 
the  great  railroads  are  going  to  turn  their  attention  to  electricity. 
The  change  from  steam  should  come  first  where  natural  power 
can  best  be  applied. — San  Francisco  Examiner. 
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Spokane,  Wash. — The  Union  Light  and  Power  Company  has 
been  defeated  in  its  suit  to  enjoin  the  City  of  Spokane  from  inter- 
fering with  the  construction  and  maintenance  of  its  lines. 

Seattle,  Wash. — The  City  Council  has  passed  an  ordinance 
requiring  all  electric  wires  put  underground  inside  of  ninety 
days.  All  electric  companies,  together  with  many  prominent 
business  men,  have  signed  a  petition  to  the  Council,  in  which  the 
electric  companies  agree  to  use  but  one  pole  line  on  either  side  of 
each  street,  with  six  poles  to  the  block,  and  that  all  other  poles 
shall  be  cut  down. 

COMflVlNKdTION. 

Fresno,  Cal. — The  Sunset  Telephone  and  Telegraph  Company 
has  completed  and  is  now  occupying  a  vitrified  clay  underground 
conduit  system  covering  that  portion  of  the  city  bounded  by 
Fresno,  Kern,  I  and  N  streets. 

Sacramento,  Cal. — The  contract  for  the  12,000  feet  of  ferial 
telephone  cable  required  by  the  Capital  Telephone  and  Telegraph 
Company  was  secured  by  the  John  A.  Roebling's  Sons  Company, 
and  the  material  has  been  delivered  and  is  in  use. 

San  Francisco,  Cal. — R.  B.  Elder,  Pacific  Coast  agent  for  the 
Chloride  Company,  reports  the  sale  of  several  storage  battery 
plants,  among  which  is  one  of  thirty-six  cells  of  chloride  battery 
for  operating  the  new  Express  Exchange  for  Sacramento. 

TRANSMISSION. 


Riverside,  Cal. — The  Board  of  Trustees  has  advertised  for  bids 
for  electric  power  purposes. 

Redwood  City,  Cal. — Efforts  are  being  made  to  operate  the 
new  electric  plant  here  by  water  power. 

Kennedy,  Nev. — The  Schweitzer  Electric  Milling  Company  is 
erecting  machinery  to  work  custom  ores. 

San  Diego,  Cal.— F.  S.  Hartwell  has  been  appointed  agent  for 
the  Walker  Manufacturing  Company  for  San  Diego  county. 

Visalia,  Cal. — The  Kaweah  Irrigation  and  Power  Company  is 
purchasing  a  complete  outfit  for  excavating  the  proposed  power 
canal. 

Bodie.  Cal. — The  Standard  Consolidated  Mining  Company  has 
completed  the  big  dam  for  its  electric  power  station  at  Green 
Creek. 

Bakersfield,  Cal. — Alfred  Billing  has  filed  a  claim  for  35,000 
inches  of  water  of  Kern  River,  to  be  diverted  at  a  point  in  Section 
17,  Township  27,  Range  32. 

Waneta,  Wash.— The  Kootenay  (Ida.)  Hydraulic  Mining  Com- 
pany has  altered  its  plan,  and  instead  of  furnishing  water  for 
mining  purposes,  proposes  to  place  an  electric  plant  and  furnish 
electric  power. 

Woodland,  Cal. — The  Rumsey  and  Tancred  colonies  are  con- 
sidering the  advisability  of  putting  in  an  electric  transmission 
plant  to  furnish  power  for  pumping  water  from  Cache  Creek  to 
be  used  for  irrigating  the  Tancred  colony  and  the  surrounding 
country. 

San  Francisco,  Cal. — The  Pacific  Coast  office  of  the  West- 
tinghouse  Electric  and  Manufacturing  Company  reports  the  sale 
of  the  following  apparatus  during  the  month :  1 , 2%  horse- 
power 500-volt  multipolar  motor;  1  7%  horse-power  500-volt 
multipolar  motor. 

Flagstaff,  Ariz. — Yuma  capitalists  will  soon  begin  the  erection 
of  a  large  smelting  plant  at  Castle  Dome  for  the  reduction  of  the 
lead  and  silver  ores  from  the  mines  near  that  place.  Electricity 
for  the  works  will  be  furnished  by  water  power  taken  from  the 
great  Yuma  irrigating  canal. 

Salt  Lake  City,  Utah.— R.  M.  Jones,  Manager  of  the  Big  Cot- 
tonwood Power  Company,  has  returned  from  the  East  after  hav- 
ing ordered  a  complete  transmission  plant  for  the  company.  Mr. 
Jones  will  now  devote  his  time  to  the  management  of  the  com- 
pany during  period  of  installation. 

Sonora,  Cal.— It  is  reported  that  local  capitalists,  believed  to 
be  the  Sonora  Electric  Light  Company,  intend  to  build  a  dam 
across  the  north  fork  of  the  Tuolumne  river,  near  Duck  Wall 
Canyon,  about  five  miles  from  Somersville,  for  the  purpose  of 
developing  additional  electric  power. 

Victoria,  B.  C— F.  S.  Barnard,  who  has  just  returned  from 
London,  says  that  he  has  succeeded  in  obtaining  capital  to  the 
extent  of  $500,000,  for  the  purpose  of  developing  the  water  power 
of  Seymour  Creek,  and  thereby  generating  electricity  for  electric 
lighting  and  electric  railways  in  Vancouver,  New  Westminster 
and  vicinity. 


Los  Angeles.  Cal. — The  San  Gabriel  Power  Company  pro- 
poses to  take  the  entire  flow  of  the  San  Gabriel  river  out  of  its 
bed  eight  miles  above  the  mouth  of  the  Azuza  Canyon,  and  by 
conveying  it  through  a  tunnel  to  develop  a  fall  of  400  feet. 
This  tunnel  will  be  about  1000  feet  long  and  is  already  half  com- 
pleted.   The  promoters  are  W.  C.  Kerckhoff,  A.  Haas  and  others 

of  this  city. A  recent  survey  of  the  proposed  transmission  line 

for  the  Kern  River  and  Los  Angeles  Electric  Company  shows 
that  its  length  is  under  110  miles.  Between  the  reservoir  on  Sal- 
mon creek  and  Kern  river,  a  distance  of  eight  and  a  half  miles, 
there  is  a  fall  of  about  5,100  feet,  there  being  one  waterfall  of 
2,000  feet. W.  N.  Myers  has  purchased  a400-horse-power  elec- 
tric plant  to  furnish  power  to  pump  the  wells  in  the  oil  fields. 

San  Francisco,  Cal. — The  Pacific  Transmission  Company  has 
been  incorporated  for  the  purpose  of  generating  electric  power 
from  the  refuse  coal  at  the  Corral  Hollow  coal  mines  in  Alameda 
and  San  Joaquin  counties,  for  transmission  to  the  cities  of  Stock- 
ton, San  Jose  and  elsewhere.  Eight  hundred  thousand  dollars 
have  been  invested  in  developing  the  mines,  and  it  is  stated  that 
the  initial  plant  will  generate  5,400  horse-power.  Messrs.  James 
and  John  Treadwell  and  others,  among  whom  are  representatives 

of  the  General  Electric  Company,  are  the  incorporators. The 

Merced  Falls  Electric  Power  and  Manufacturing  Company  has 
been  incorporated  by  J.  P.  Flemming  and  others,  with  $1,000,000 
capital. The  Westinghouse  Electric  and  Manufacturing  Com- 
pany reports  the  sale  of  one  45  kw.  two-phase  and  one  60  kw.  sin- 
gle phase  plants. 

Fresno,  Cal. — The  contract  filed  by  the  San  Joaquin  Electric 
Company,  with  the  County  Recorder  for  the  purchase  of  electrical 
apparatus  from  the  General  Electric  Company,  describes  techni- 
cally the  machinery  and  supplies  called  for,  the  cost  being  $113,- 
500.  About  400  miles  of  copper  wire  must  be  furnished,  together 
with  1000  incandescent  lamps,  160  arc  lamps,  and  the  various 
machinery  heretofore  described.  The  San  Joaquin  Company  has 
accepted  the  county  franchise  with  the  understanding  that  the 
entire  work  is  to  be  completed  within  one  year.  About  150  men 
are  at  work  on  the  dams  and  ditches  of  the  company.  These. are 
now  about  completed,  and  the  work  of  grading  for  the  pipe  line 
and  power  house  site  is  in  progress.  The  poles  for  the  thirty-five 
mile  transmission  have  been  ordered,  and  work  on  the  pole  line 
will  be  commenced  by  October  15th.  The  initial  capacity  will  be 
1040  kilowatts  in  three  units  ;  4100  feet  of  pipe  line  must  be  laid, 
which  will  develop  water  power  under  1410  foot  head. 

Grass  Valley,  Cal. — The  contract  for  stringing  the  wire  for 
the  Nevada  County  Electric  Power  Company  has  been  awarded 
to  the  Electrical  Construction  &  Repair  Company,  of  San  Fran- 
cisco. The  basis  of  the  contract  is  the  stringing  of  seventy-two 
miles  of  bare  copper  wire  of  various  sizes  over  pole  lines  already 
erected,  and  at  the  top  of  the  pole  a  circuit  of  No.  8  iron  wire, 
which  is  broken  and  grounded  at  every  other  pole.  The  pole 
line  starts  out  from  the  power  house  at  a  grade  of  forty  per  cent. 
About  30,000  feet  of  lumber  is  being  received  daily,  and  is  being 
placed  in  the  flume  of  the  Nevada  County  Electric  Power  Com- 
pany. This  flume  will  be  18,400  feet  in  length,  and  is  now  about 
two-thirds  finished,  and  will  be  entirely  completed  by  the  middle 
of  October.  Only  a  few  weeks  more  work  will  be  required  on  the 
dam,  which  is  being  constructed  of  heavy  granite  logs  and  con- 
crete. A  new  road  has  been  built  to  allow  the  hauling  of  dyna- 
mos, water-wheels  and  lumber  to  the  site  of  the  power  house,  and 
no  delay  is  occurring  in  any  branch  of  the  work. 

iLnmiN/moN. 


Fort  Jones,  Cal.— It  is -expected  that  an  electric  light  plant 
will  be  installed  here. 

Yuma,  Ariz.— An  electric  light  and  pumping  plant  is  soon  to 
be  placed  in  the  prison. 

Long  Beach,  Cal.— The  Long  Beach  Electric  Light  Company 
will  soon  extend  its  service  to  San  Pedro. 

Phcsnix,  Ariz.— A  250  light  plant  is  being  installed  in  the 
insane  asylum,  together  with  a  pumping  outfit. 

Santa  Barbara,  Cal.— Negotiations  are  nearly  consummated 
for  a  1000-light  generator  for  the  town  of  Santa  Maria. 

Prescott,  Ariz. — Arrangements  are  about  completed  for  the 
installation  of  another  electric  light  plant  of  2000-light  capacity. 

Santa  Cruz,  Cal.-  C.  Osborn  has  been  appointed  to  succeed 
C.  E.  Lilly  as  superintendent  of  the  Electric  Light  and  Power 
Company. 

Pasadena,  Cal. — Bids  and  specifications  have  been  received  by 
the  Electric  Light  and  Power  Company  for  an  additional  150- 
horse-power  boiler. 

Benicia,  Cal.— The  old  engine  and  dynamos  of  the  Napa  Elec- 
tric Light  Works  have  been  moved  to  Benicia,  where  they  will  be 
used  to  furnish  light  for  that  city. 

Woodburn,  Or. — Davis  Brothers  of  Silverton  are  canvassing 
this  place -with  the  idea  of  securing  sufficient  business  to  warrant 
the  installation  of  an  electric  lighting  plant. 
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Napa,  Cal. — The  electric  lighting  franchise  recently  secured 
by  L.  A.  Grothwell  has  been  assigned  to  a  new  company  known 
as  the  Napa  and  St.  Helena  Electric  Company. 

Salinas,  Cal. — The  Salinas  Gas  and  Water  Company  has  ac- 
cepted the  proposition  of  the  Common  Council  for  seven  addi- 
tional street  arc  lights,  at  $7.50  each,  for  fifteen  months,  and  will 
place  same  immediately. 

Grass  Valley,  Cal. — The  North  Star  Mining  Company  has 
installed  an  incandescent  lighting  plant,  consisting  of  a  100-light 
dyamo  of  the  Electrical  Engineering  Company,  operated  from  .a 
10-horse-power  Girard  water  wheel. 

St.  Helena,  Cal — The  General  Electric  Company  will  install 
an  electric  lighting  plant  for  the  Napa  and  St.  Helena  Electric 
Light  and  Power  Company,  and  are  now  at  work  laying  out  a 
complete  system  of  wiring  for  the  town. 

Sonora,  Cal.— Grant  &  Bannister  are  to  install  a  500-horse- 
powerelectric  light  and  power  plant,  to  be  completed  by  February 
15,  1896.  Wires  will  be  run  through  Sonora,  Columbia,  James- 
town and  other  towns  for  lighting  purposes. 

Wattsburg,  Wash. — J.  G.  Stevens  has  secured  a  franchise  to 
erect  an  electric  light  plant,  and  will  begin  work  at  once.  Power 
will  be  furnished  from  Washington  Mills  temporarily,  but  event- 
ually Mr.  Stevens  will  take  out  a  mill-race  of  his  own. 
-  Tacoma,  Wash. — The  Board  of  Public  Works  intend  to  increase 
the  electric  lighting  plant  by  the  addition  of  a  new  125-horse- 
power  boiler,  a  2000-light  alternating  generator  and  a  250-horse- 
power  engine,  the  generator  and  engine  to  be  second-hand,  if  the 
same  can  be  obtained.  The  plant  is  now  supplying  580  arcs  and 
over  3000  incandescents. 

Anaconda,  Mont. — The  Anaconda  Electric  Light  and  Power 
Company  are  building  a  new  power  house,  which  will  be  fitted 
out  with  a  new  outfit  of  water  wheels,  dynamos,  etc.  Four  new 
Leffel  turbine  wheels  and  a  Cascade  wheel  will  be  used,  directly 
connected  to  the  dynamos.  A  Brush  generator  will  furnish  arc 
lights,  and  a  Westinghouse  the  incandescents.  A  storage  battery 
will  be  placed  in  Carroll. 

San  Leandro,  Cal. — An  ordinance  stating  the  necessity  of 
putting  in  an  electric  light  plant  has  been  referred  to  the  Ordi- 
nance Committee,  and  as  the  price  of  such  a  plant  would  be  too 
great  for  the  city  funds,  it  has  been  proposed  that  bonds  be  is- 
sued. A  bid  of  $2,383.60  has  been  received  from  the  Best  Manu- 
facturing Company  for  furnishing  power  for  an  electric  light 
plant,  and  for  installing  the  electric  plant  the  following  bids : 
California  Electrical  Works,  $4,458.20;  A.  C.  Rowlands,  $7,183. 

San  Francisco,  Cal. — It  is  reported  that  the  recent  Eastern 
trip  of  J.  B.  Stetson,  President  of  the  North  Pacific  Coast  Rail- 
road and  also  of  the  Edison  Light  and  Power  Company,  was  in 
connection  with  electric  light  matters.  It  is  understood  that  Mr. 
Stetson's  object  is  to  meet  the  threatened  competition  of  the  San 
Francisco  Gas  Light  Company  by  engaging  in  the  gas  business, 
and  Professor  Stewart  is  authority  for  the  statement  that  the 
present  plant  of  the  gas  light  company,  which  cost  $12,000,000, 
can  be  duplicated  for  $3,000,000.  It  is  rumored  that  the  electric 
company  has  under  consideration  the  adoption  of  the  professor's 
ideas  and  intends  to  manufacture  gas  at  rates  lower  than  it  has 
ever  been  believed  possible  to  make  it. The  Merchants'  Asso- 
ciation is  advocating  the  lighting  of  Market  street  with  arc  lamps, 
and  the  daily  papers  are  urging  the  Park  Commissioners  to  install 
an  electric  plant  for  lighting  Golden  Gate  Park. W.  J.  O'Con- 
nor has  relinquished  the  agency  for  the  Sunbeam  Incandescent 
Lamp  Company  and  now  holds  the  Pacific  Coast  selling  agency 
of  the  Buckeye  Lamp  under  the  California  Electrical  Works. 


TRdNSPORTdTION. 


Pasadena,  Cal. — T.  S.  C.  Lowe  has  been  granted  a  franchise 
for  an  electric  railway  connecting  with  the  Pasadena  street  car 
system  and  the  mountain  railway  at  Altadena. 

St.  Anthony,  Idaho. — Engineers  are  at  work  surveying  for  a 
road  to  be  built  from  this  place  to  the  nearest  point  on  the  Utah 
&  Northern,  a  distance  of  about  twenty-seven  miles. 

San  Diego,  Cal.' — The  General  Electric  Company  has  secured 
the  contract  for  equipping  the  San  Diego  Cable  Company's  road 
with  electricity.  The  contract  includes  dynamos,  cars,  trolleys 
and  all  other  appliances. 

Redlands,  Cal.— E.  G.  Judson,  one  of  the  committee  of  the 
proposed  electric  street  railway,  has  figured  the  cost  of  equipment 
at  about  $8000  per  mile.  The  length  is  five  to  six  and  a  half 
miles,  the  cost  being  $40,000  to  $65,000. 

San  Jose  Cal.— Messrs.  L.  M.  Hale  and  J.  P.  Pfetch  have  sub- 
mitted a  proposition  to  the  Board  of  Trade  to  build  a  first-class 
road  between  San  Jose  and  Saratoga  and  Congress  Springs.  A 
committee  of  the  Board  of  Trade  endorses  the  proposition,  and 
urges  that  the  property  owners,  in  vicinity  of  the  proposed  road, 
subscribe  $50,000,  but  no  money  will  be  paid  until  the  road  is  in 
satisfactory  operation. 


Haywards,  Cal.— Surveys  have  been  finished  on  the  San  Lean- 
dro and  Hay  wards  branch  of  the  proposed  electric  -  road  from 
Oakland  to  Livermore.  Surveyors  are  also  at  work  on  other 
portions  of  the  road,  but  no  route  has  been  accepted. 

Phcenix,  Ariz. — Lincoln  Parlor  has  been  granted  a  fifty-year 
franchise  for  a  standard  gauge  railroad  to  be  operated  by  horse, 
electric  or  steam  power  on  Van  Buren  street  and  Woodland  ave- 
nue, from  the  center  of  Seventh  avenue  westward  to  the  city 
limit. 

Santa  Barbara,  Cal. — The  Santa  Barbara  Consolidated  Elec- 
tric Bailway  Company  is  now  at  work  on  its  road  to  extend  from 
State  street  along  Haley  street  to  the  County  Hospital,  and  ex- 
pects to  extend  the  road  through  the  principal  streets  in  the  near 
future. 

Seattle,  Wash. — A  new  power-house  is  being  built  for  the 
Seattle  Consolidated  Street  Railway  Company,  new  cars  have  been 
ordered,  and  rails  for  Second  street  were  shipped  from  Chicago. 
The  company  will  spend  over  $100,000. The  Seattle  and  Ta- 
coma Electric  Railway  scheme  is  being  revived. 

Salt  Lake,  Utah. — O.  B.  Hardy  and  W.  J.  Moorhead  have  ap- 
plied for  a  franchise  to  build  an  electric  plant  for  furnishing  light 
and  heat,  and  maintaining  and  operating  electric  railroads  in  the 
West  Mountain  mining  district.  They  agree  to  light  the  jail  at 
Bingham,  during  the  life  of  the  franchise,  free  of  cost  to  Salt  Lake 
County. 

Oakland,  Cal. — The  General  Electric  Company  have  received 
the  contract  to  equip  the  Piedmont  division  of  the  Mountain  View 
&  Piedmont  Railroad  Company  with  electricity.  Seven  new  cars 
will  be  run  through  from  Piedmont  to  Seventh  and  Washington 
street.  The  cable  track  to  Piedmont  will  be  kept  in  repair,  and 
the  cable  will  probably  be  operated  Sunday  afternoons,  when  it 
is  necessary  to  carry  more  passengers  than  the  electric  cars  will 

accommodate. The  Haywards  Electric  Railway  Company  ran 

special  trains  from  thi=5  city  to  Haywards  during  the  recent  bicy- 
cle road  races.  These  trains  had  the  right  of  way,  and,  as  the 
track  runs  along  the  road  used  as  the  race  course,  hundreds  of 
people  took  advantage  of  the  opportunity  offered  to  keep  pace 
with  the  racers. The  Oakland  Street  Railway  Company  sub- 
mits applicants  for  positions  to  a  rigid  written  examination. 

San  Francisco,  Cal. — The  San  Francisco  and  San  Mateo 
Electric  Railway  Company  has  applied  for  a  franchise  to  extend 
its  Park  branch  from  the  present  terminus  at  Stanyan  and  Waller 
streets,  along  Stanyan  to  Sullivan ,  to  J,  to  Ninth  avenue,  and  thence 

through  the  old  San  Miguel  Rancho  to  Ingleside. C.  Stein,  the 

tie-plate  expert  of  the  Q.  &  C.  Co.,  of  Chicago,  who  was  at  the  Pal- 
ace Hotel,  is  superintending  the  placing  of  several  millions  of  tie- 
plates  on  various  electric  and  steam  roads  throughout  the  Coast, 
among  which  are  the  Los  Angeles  Consolidated  Electric  Railway 
Company,  the  Southern  Pacific,  the  San  Francisco  and  San  Joa- 
quin Valley,  and  the  San  Francisco  and  North   Pacific  Railway 

Company.     Mr.  Stein  is  now  in  Mexico. The   Abner   Doble 

Company  are  installing  fifteen  double  25-horse-power  Walker 
equipments  on  the  38-foot  combination  cars  of  the  Sutro  Railroad 
Company,  the  installation  aggregating  1500  horse-power.  These 
cars  are  each  guaranteed  to  haul  a  28-foot  trailer  up  a  11  per  cent, 
grade  at  five  miles  per  hour,  when  loaded  with  180  passengers  on 
the  car  and  150  passengers  on  the  trailer.  The  Westinghouse  E. 
&  M.  Co.  has  sold  48  horse-power  in  small  motors  to  the  Sutro 
Railroad  Co. 

Los  Angeles,  Cal. — The  Main  Street  Railway  has  been  pur- 
chased .by  a  San  Francisco  syndicate,  which  proposes  to  equip  the 
entire  road  with  electricity. The  Los  Angeles  Traction  Com- 
pany is  extending  the  terminus  of  its  road  to  University  station, 
as  follows:  From  Freeman  street,  the  present  terminus,  along 
Hoover  street,  Forrester  avenue  and  Vermont  avenue  to  the 
University  station.     Other  extensions  are  projected  in  the  near 

future. The  Los  Angeles  Electric  Railway  Company  has  sold 

its  bonds,  and  is  now  ready  to  commence  work  on  the  Altadena 

extension. Prof.  Lowe  has  applied  for  a  franchise  to  operate 

an  electric  railroad  from  the  corner  of  Raymond  and  California 

streets  to  Broadway.    The  road  will  be  built  without  delay. R. 

F.  Clark  and  associates  have  been  granted  an  electric  railway 
franchise  over  various  streets  commencing  with  the  intersection 
of  Main,  Spring  and  Temple  streets,  and  terminating  at  the  inter- 
section of  Mission  Road  and  the  city  limits.  Another  franchise 
has  been  granted  to  T.  C.  Paxton  for  an  electric  road  to  com- 
mence at  the  intersection  of  Hill  and  Eighth  streets,  running 
thence  along  Hill  to  Sixteenth,  to  Figueros,  to  Sixteenth,  to 
Georgia  Bell  street.— — By  January  1st,  1896,  there  will  be  an 
electric  street  car  line  starting  from  the  corner  of  Fourth  and 
Spring  streets  to  run  through  Hollenbeck  Park. — ■  The  Pasadena 
and  Pacific  Electric  Railway  Company  has  awarded  the  contract 
for  the  trolley  and  feeder  circuits  for  its  line  from  this  city  to 
Santa  Monica  to  the  John  A.  Roebling's  Sons  Company.  The 
length  of  the  road  is  twenty-two  miles. 
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Figure  1. — On  the  Slide. 


BAT  the  installa- 
tion of  electric 
power  transmis- 
sion plants  in  the 
mountainous  min- 
ing regions  of  the 
Pacific  Coast  is 
attended  with 
many  unforseen 
difficulties  other 
than  electrical,  is 
shown  in  the  inter- 
esting plant  now 
being  erected  in 
California  by  John 
Martin  under  con- 
tract for  the  Ne- 


vada County  Electric  Power  Company.  So  typical  is 
this  undertaking  of  electric  installations  in  mountainous 
countries,  that  a  description  of  the  means  resorted  to  for 
handling  the  heavy  machinery  will  be  both  interesting 
and  instructive. 

The  plant  under  consideration  is  to  be  driven  by  water 
power,  mainly  derived  from  the  south  fork  of  the  Yuba 
River,  at  a  point  18,400  feet  above  the  site  of  the  power 
house.  At  this  point  a  cribbed  log  dam,  twenty-six  feet 
high  and  seventy-eight  feet  wide,  illustrated  in  Figure  4, 
has  been  erected.  Inasmuch  as  the  Yuba  Elver  at  this 
point  constitutes  a  torrential  stream  during  the  winter 
season,  the  utmost  care  was  necessitated  in  the  erection 
of  a  log  dam  to  withstand  the  floods  of  each  winter; 
accordingly  a  site  walled  in  by  solid  granite  was  selected 
for  the  dam  and  the  diverting  flume  shown  in  Figure  3 
was  built  to  carry  off  the  water  from  the  natural  bed  of 
the  river,  in  order  that  each'log  might  be  bolted  to  bed- 
rock and  to  each  other.  From  the  completed  dam  is  run 
the  flume  shown  in  Figures  3,  4  and  5.  This  is  five  by 
six  feet  in  size  and  has  a  capacity  of  5,950  miners'  inches. 
One  and  one-quarter  million  feet  of  pine  lumber  was 
used  in  its  construction,  which  consumed  the  labor  of 
110  men  for  four  months.  Continuing,  as  the  flume  does, 
mainly  along  the  granite  bluffs  confining  the  river,  its 
construction  was  a  task  of  great  magnitude,  involving 
the  exercise  of  much  engineering  skill  and  risk  of  life 
on  the  pai't  of  the  workingmen.  The  construction  of 
the  dam  and  flume  was  done  under  the  supervision  of 


Mr.  Alf.  Tregidgo,  who  from  the  outset  has  been  fore- 
most in  the  undertaking. 

The  flume  terminates  immediately  above  the  power 
house  on  an  exceedingly  steep  incline  known  as  "  The 
Slide,"  which,  together  with  the  power-house  site,  is 
illustrated  in  Figure  2,  giving  the  water  a  head  of  206 
feet.  From  the  penstock  of  the  flume  steel-riveted 
pipes,  320  feet  in  length,  are  to  be  carried  down,  the  first 
120  feet  being  of  forty-eight-inch  pipe,  and  the  second 
and  third  100  feet  being  forty-four  and  forty-two-inch 
pipe  respectively.  The  pipe  line  terminates  in  the  large 
steel  receiver  (Figure  8),  which  will  supply  water  to  the 
two  sets  of  Pelton  wheels  operating  the  generators. 
This  receiver  is  nineteen  feet  in  length  and  forty-eight 
inches  in  diameter,  weighs  approximately  four  tons,  and 


Figure  2. — The  Slide  and  Power-House  Site. 

constitutes  the  largest  though  not  the  heaviest  piece  of 
apparatus  used. 

As  indicated,  the  power  is  derived  from  two  sets  of 
Pelton  water  wheels,  each  of  which  consists  of  two, 
thirty-four  and  one-half-inch  Pelton  wheels,  direct  con- 
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nected  on  the  same  shaft  and  each  of  which  is  driven 
by  two  three-inch  jets.  Eegulation  is  to  be  effected  by 
an  improved  type  of  the  Pelton  differential  cut-off 
governor. 

Direct  coupled  to  each  of  these  water  wheels  is  a 
Stanley  500  horse-power,  inductor  type,  two-phase  gen- 
erator, each  of  which  is  guaranteed  under  contract  to 
have  a  commercial  efficiency  of  94.6  per  cent.,  and  an 
electrical  efficiency  of  98  per  cent.  The  foundations  of 
the  power  house  are  of  the  solid  bed-rock  granite,  upon 
which  the  generator  foundations  are  placed.  These  foun- 
dations consist  of  eighteen  inches  of  concrete  upon  the 


on  two  cross-arms,  each  pole  being  gained  for  two  addi- 
tional cross-arms.  Thirty-feet  round  peeled  poles  are 
used,  and  throughout  the  entire  line  a  sixty-foot  clear- 
ance has  been  cut  for  the  pole  line  through  the  timber 
and  brush.  The  line  loss  is  to  be  approximately  5  per 
cent.,  and  the  plant  will  be  operated  at  16,000  alterna- 
tions per  minute.  Triple  petticoat  top-grooved  por- 
celain insulators,  five  inches  across  the  bell  and  manu- 
factured by  F.  M.  Locke  of  Victor,  New  York,  are  being 
used  throughout. 

The  machinery  for  the  plant  was  transported  by  rail 
to  Nevada  City,  Cal.,  which  is  a  little  less  than  five  miles 

.from  the  power  house,  and  from 

!  the  outset  difficulties  of  an  unusual 
I  character  were  encountered.  The 
scene  of  operations  is  in  the  midst 
of  that  portion  of  California  which 
was  the  center  of  hydraulic  min- 
ing activity  until  the  anti-debris 
agitation  put  a  stop  to  that  mode 
of  mining.  The  roads  are,  or 
rather  were  at  the  time  when  the 
transportation  of  the  machinery 


bed  rock  through  which  were  ruu 
thirteen  three-quarter-inch  iron  bolts 
that  had  previously  been  sulphur- 
cemented  into  holes  that  had  been 
drilled  into  the  granite  to  a  depth  of 
eighteen  inches.  Bolted  by  this  means 
to  the  concrete  are  three  timbers 
dressed  down  to  eight  by  ten  inches 
that  have  previously  been  tarred  and 
wrapped  with  two  layers  of  P.  &  B. 
roofing  paper  and  finally  imbedded 
in  cement.  The  holding-down  bolts 
for  the  bed  plates  of  the  generators 
are  lag  screws,  which  in  turn  are  sulphur-cemented  into 
the  wood  timbers,  thereby  attaining  the  highest  possible 
insulation  resistance  to  earth.  The  generators  will  be 
provided  with  two  Crocker- Wheeler  multipolar  exciters, 
each  having  a  rating  of  five  kilowatts.  These  are  to  be 
belt-driven  by  independent  Pelton  wheels,  and  either 
will  be  of  ample  capacity  to  excite  both  generators. 

No  step-up  transformers  are  to  be  used,  as  the  gen- 
erators will  deliver  two-phase  current  to  the  line  at  5500 
volts.  The  pole  line  is  very  close  to  eight  miles  in 
length  and  carries  eight  No.  3B.&S.  bare  copper  wires 


Figures  3,  4  and  5.— 
and  a  portion  of 
Company. 


■The  Site  of  the  Dam  and  Diverting  Flume,   the   Completed  Dam 
the  Flume  Line,  respectively,  of  the  Nevada  County  Fleetric  Power 

was  commenced,  in  practically  the  same  condition  as 
existed  during  the  early  mining  days.  They  were 
exceedingly  bad  thoroughfares  laid  out  over  the  shortest 
routes,  almost  regardless  of  grades.  Whole  mountain 
sides  had  been  washed  away  by  the  hydraulic  miners, 
and  the  rush  and  anxiety  attendant  upon  the  search  for 
the  precious  metal  forestalled  all  attempts  at  road- 
building,  with  the  result  that  the  highways  were  impas- 
sable for  heavy  machinery.  The  wagon  road,  such  as  it 
was,  did  not  reach  within  nearly  two  miles  of  the  site 
of  the  power  house,  which  compelled  the  building  of  a 
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road  over  an  exceedingly  mountainous  country,  in 
addition  to  which  the  contractor  found  it  necessary  to 
partially  reconstruct  the  old  wagon  road  to  the  extent 
of  clearing  it  of  rocks  and  boulders,  and  widening  it 
sufficiently  to  admit  the  passage  of  heavy  machinery. 
This  was  drawn'  to  the  top  of  the  slide  by  means  of 
teams  varying  from  six  to  twelve  horses  each,  according 
to  load.  Each  of  the  Stanley  generators  consists  of  six 
pieces  weighing  approximately  five  tons  each,  the 
heaviest  piece  being  the  inductor,  which  weighs  11,200 
pounds,  and  which  proved  to  be  the  most  difficult  piece 
to  transport.  A  special  truck 
was  constructed  for  it,  and  de- 
spite the  unusual  precautions 
taken  a  break-down  occurred 
(Figure  6),  and  although  the 
blockade  thus  occurring  could 
be  cleared  out  within  a  day 
with  the  appliances  at  hand, 
the  urgencies  for  prevent- 
ing delay  in  transporting 
other  machinery  were  so  great 
that  a  new  road  was  built 
around  the  break-down.  The 
character  of  the  country 
through  which   this  road  was 


site  appears  upon  the  river  bank.  In  this  illustration 
photography  fails  to  bring  out  much  more  than  a  sug- 
gestion of  the  steepness  of  the  slide.  "Within  a  hori- 
zontal distance  of  probably  one-half  a  mile  the  mountain 
rises  to  an  elevation  of  about  1700  feet  above  the  river 
level.  The  first  400-feet  drop  from  the  top  may  be 
reached  by  wagon  road.  Continuing  downward,  the 
next  400  feet  is  an  angle  of  twenty-five  degrees,  and  the 
next  600  feet  is  an  angle  of  thirty-two  degrees.  Then 
follows  about  eighty  feet  of  thirty-five  degree  declivity, 
and  finally  a  further  drop  of  about  220  feet  is  made  to 

the  power-house  site  at  an 
angle  of  thirty-nine  de- 
grees, down  which  not 
only  all  machinery  for  the 
plaut  has  been  lowered, 
but  upon  which  the  pipe 
line  has  to  be  laid  and 
securely  anchored. 

The  means  by  which 
the  machinery  has  been 
lowered  down  the  slide  are 
those  familiarly  applied  in 
house  moving,  and  which 
is  termed  "snubbing." 
Each  piece  of  machinery  is 


Figdees  6,  7  and  8.— Illustrating  some  difficulties  encountered  in  the  installation  of 

the  Nevada  County  Electric  Power  Company. 


Transmission  Plant 


constructed  is  clearly  shown  in  the  illustration  and  the 
growth  of  underbrush,  cactus  and  small  pine  and  scrub 
oak  trees  was  so  dense  as  to  render  road  building  a 
serious  task.  Many  of  the  grades  on  this  improvised 
highway  were  so  steep  as  to  necessitate  lowering  the 
trucks  down  by  means  of  block  and  tackle,  yet  despite 
this  the  machinery  reached  its  destination  without  hav- 
ing suffered  the  slightest  injury. 

The  greatest  obstacles  to  be  surmouted  were  those 
encountered  in  lowering  the  machinery  down  the  moun- 
tain side,  shown  in  Figure  2,  in  which  the  power-house 


mounted  singly  upon  a  heavy  log  sled  made  in  the  most 
substantial  manner,  and  secured  thereto  by  means  of 
chains,  ropes  or  in  such  other  manner  as  will  prevent 
slipping.  Generally  three  14-inch  manilla  ropes  are  then 
secured  to  the  sled  and  machinery,  each  such  rope  being 
wrapped  several  times  around  a  tree  trunk,  and  a  man 
being  stationed  at  each  of  the  three  trees  to  control  the 
ropes.  The  load  is  then  lowered  gradually  by  slacking 
the  ropes  or  "  snubbing  "  them  as  in  house  moving. 

The  illustrations  given  convey  a  suggestion  of   the 
methods  used  in  overcoming  the  barriers  presented  in 
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this  interesting  installation,  and  it  is  worthy  of  note 
that  despite  the  many  and  unforeseen  difficulties  en- 
countered the  work  of  installation  has  progressed  with- 
out mishap  or  delay,  and  the  plant  will  without  doubt 
be  in  operation  by  December  10th. 

The  mechanical  features  of  the  work  have  been  placed 
under  the  direction  of  Mr.  T.  J.  Benny,  and  the  entire 
electrical  equipment  has  been  erected  for  Mr.  Martin 
through  the  electrical  engineership  of  Mr.  E.  E.  Stark, 


pneumatics. 


AN  ECONOMICAL  AIR  PLANT  NOW  BEING  INSTALLED 
AT   THE    NORTH   STAR    MINE. 


By  Edward  A.  Rix,  P.  E. 


The  North  Star  Mining  Company,  of  Grass  Valley, 
Nevada  County,  California,  has  made  a  long  stride  ahead 
in  the  direction  of  economical  power  service,  by  installing 


Figoke  1. — The  North  Star  Air  Transmissi 
in  the  world,  as  it  appea 

of  the  Stanley  Electric  Manufacturing  Company,  whose 
apparatus  is  being  used  throughout. 

The  plant  now  being  erected  constitutes  the  initial  in- 
stallation, and  it  will  therefore  be  enlarged  as  necessary 
to  meet  future  demands.  Probably  seventy-five  per  cent. 
of  the  capacity  of  the  plant  will  be  absorbed  in  the  de- 
livery of  power  to  the  mining  industries  of  the  vicinity, 
and  already  sufficient  business  has  been  contracted  for  to 
more  than  defray  all  fixed  charges. 


on  Plant.     The  largest  tangential  Water  Wheel 
ed  before  being  housed  in. 

upon  their  property  a  very   complete   system  for  the 
transmission  and  use  of  compressed  air. 

It  has  been  dawning  upon  the  minds  of  power  users 
that  compressed  air,  which  heretofore  has  been  consid- 
ered a  luxury,  can  be  bent  to  mine  use  quite  economically 
and  most  conveniently.  Much  energy  has  been  expended 
of  late,  also,  by  the  advocates  of  compressed  air,  in  dis- 
seminating information  regarding  the  economy  of  air 
when  it  is  used  under  proper  conditions.  Heretofore  in 
California,  with  perhaps  one  exception,  air  has  been*used 
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cold  in  the  engines  or  motors  into  which  it  has  been  intro- 
duced. Owing  to  the  sudden  and  very  considerable  drop 
of  temperature  which  occurs  on  the  expansion  of  air  in 
a  motor  cylinder,  it  is  impossible  to  use  it  cold  in  engines 
of  the  expansion  type,  for  it  would  take  but  a  few  mo- 
ments to  freeze  up  the  lubricants  and  discontinue  the 
operation  of  the"  machine.  A  gentle  amount  of  heat, 
however,  applied  to  the  air  before  it  is  used  in  the  motor, 
not  only  increases  its  volume  to  a  marked  extent  —  for 
instance,  somewhat  over  forty  per  cent,  upon  heating  to 
350  degrees  —  but  it  supplies  to  the  air  a  sufficient 
quantity  of  heat,  so  that  when  it  is  expanded  in  the  mo- 
tor cylinder,  its  exhaust  temperature  offers  no  inconve- 
nience to  proper  working  conditions.  Air  heated  to  this 
temperature  can  be  expanded  from  its  initial  pressure 
down  to  the  atmospheric  pressure  without  any  inconven- 
ience whatever,  and  with  most  economic  results. 


speed  of  the  machine  is  440  feet,  which,  while  not  quite 
as  economical  as  one  somewhat  lower,  was  dictated  by 
the  conditions  under  which  the  water-wheel  operated. 

The  air  enters  the  initial  cylinder  at  the  temperature 
of  the  power  room,  which  is  approximately  62  degrees, 
and  is  therein  compressed  to  25,pounds  to  the  square 
inch  gauge  pressure.  It  leaves  the  cylinder  at  a  tempe- 
rature of  200°F.,  and  passes  through  an  inter-cooler  of 
about  1000  running  feet  of  one-inch  copper  tubes  placed 
directly  beneath  the  water  wheel,  and  which  receives 
from  the  wheel  a  continual  shower  of  water  at  a  temper- 
ature of  about  58  degrees.  This  cools  the  air  to  such  an 
extent  that  it  is  delivered  to  the  high-pressure  cylinders 
at  a  temperature  of  60  degrees.  In  these  cylinders  the 
air  is  compressed  to  90  pounds,  and  is  delivered  from  the 
cylinders  at  a  temperature  of  204  degrees  into  six-inch 
mains  which  lead  to  the  mine.     Indicator  cards  taken 


Figure  2.— The  North  Star  Air  Transmission  Plant.     A  general  view  of  the  Rix  Duplex  Air  Compressors  and  Pelton  Water 

Wheel,  from  a  photograph  taken  during  Installation. 


Realizing  all  this,  after  an  extended  investigation  upon 
the  subject,  the  North  Star  Mining  Company,  haying  a 
splendid  water-power  at  its  disposition,  decided  to  install 
a  very  economical  compressed  air  plant.  A.  De  Wint 
Foote,  M.  Am.  Soc.  C.  E.,  was  placed  in  charge  of  the 
operations,  and,  after  receiving  bids  from  firms  both  in 
California  and  the  East,  the  contract  was  placed  with 
the  Fulton  Engineering  and  Ship-building  Works,  of  San 
Francisco,  for  the  compressed  air  plant,  which  concern 
placed  the  matter  in  the  hands  of  the  writer  for  execu- 
tion. All  the  machinery  was  designed  under  his  di- 
rection. 

As  shown  by  the  half-tones  accompanying  this  article, 
the  compressors  consist  of  duplex  tandem  compound  ma- 
chines. The  initial  cylinders  are  eighteen  inches  in 
diameter,  and  the  high-pressure  cylinders  are  ten  inches 
in   diameter  by  twenty-four  inch    stroke.     The  piston 


from  the  cylinders  show  that  the  cylinders  are  doing 
equal  work,' and  at  110  revolutions  they  work  smoothly 
and  perfectly. 

Notwithstanding  the  fact  that  some  builders  claim 
that  clearance  has  no  detrimental  effect  upon  the  econ- 
omy of  their  air  compressors,  in  the  Rix  compressors  the 
clearance  is  practically  eliminated,  being  not  to  exceed 
l-32d  of  an  inch  at  each  end  of  the  stroke.  The  cards 
taken  from  these  cylinders  are  perfectly  square  cornered. 

The  water-jacket  system  is  quite  unique,  it  being  a  du- 
plex system  —  that  is,  there  is  an  independent  circulation 
for  each  end  of  the  cylinder,  the  water  passing  longi- 
tudinally back  and  forth  on  the  side  of  the  cylinder  and 
from  the  center  in  two  independent  streams,  cooling  the 
heads  at  the  same  time.  The  efficacy  of  this  water 
jacket  will  be  noted  in  the  temperatures  above  given. 
The  efficacy  of  the  combined  water  jackets  and  inter- 
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cooler  will  be  noted  from  the  fact  that  in  the  single-stage 
machine,  and  at  a  pressure  of  90  pounds,  the  final 
temperature  of  the  air,  if  not  cooled  during  compression, 
would  be  459°F.  In  this  machine  the  combined  tempera- 
tares  of  delivery  in  the  two  cylinders  is  404  degrees,  the 
difference  between  these  temperatures  showing  a  very 
substantial  gain  in  work,  which  otherwise  would  have 
to  be  lost. 

In  testing  for  volumetric  efficiency,  the  receivers  were 
carefully  measured  a  number  of  times  and  found  to  con- 
tain 291  cubic  feet.  These  were  filled  repeatedly,  and 
the  number  of  revolutions  of  the  machine  accurately 
counted  each  time.  All  of  these  experiments  were  con- 
ducted after  the  machine  had  been  in  operation  for  a 
sufficient  length  of  time  to  reach  its  maximum  temper- 
ature. 

The  barometer  at  the  power  house  is  27.35  inches,  cor- 
responding to  an  elevation  of  about  2400  feet.  This 
gives  an  atmospheric  pressure  of  13.32  pounds  per  square 
inch.  At  90  pounds  gauge  pressure  the  ratio  of  com- 
pression would  be  7.7,  and  the  receiver  containing  291 
cubic  feet  represents  2240  cubic  feet  capacity  of  free  air. 
The  average  of  a  great  many  experiments  showed  that 
the  compressor  took  102J  revolutions  to  fill  the  receiver 


ure  is  very  valuable  in  case  of  repairs  or  accident  to  the 
valves,  any  one  of  which  may  be  removed  and  repaired, 
and  replaced  without  stopping  the  machine. 

To  drive  this  compressor  there  has  been  placed  upon 
the  main  shaft  a  Pelton  water  wheel,  eighteen  feet  in 
diameter,  which  is  believed  to  be  the  largest  tangential 
water  wheel  ever  made.  This  wheel  is  of  peculiar  con- 
struction, and  was  designed  by  Edward  S.  Cobb,  M.  E., 
of  San  Francisco.  The  head  of  water  being  775  feet, 
and  it  being  considered  advisable  to  do  away  with  all 
gearing,  belting  or  ropes,  it  became  quite  a  question  to 
determine  how  to  construct  this  wheel.  In  the  first 
place,  the  piston  speed  of  the  compressor  was  placed  as 
high  as  possible,  440  feet  being  considered  about  the 
limit  that  should  be  practically  employed.  This  gave 
110  revolutions  for  the  compressor  shaft.  The  most 
economical  rim  speed  of  the  wheel,  which  is  fifty  per 
cent,  of  the  spouting  velocity,  has  placed  the  wheel  at 
18  feet  diameter.  Being  operated  at  a  peripheral  speed 
of  6210  feet  per  minute,  fears  for  its  safety  made  the 
use  of  cast  iron  inadvisable,  and  even  cast  steel  did  not 
offer  the  necessary  advantages.  Mr.  Cobb  suggested  the 
construction  which  is  shown  in  the  accompanying  engrav- 
ings, and  the  results  have  fully  justified  his  calculations. 


Figure  3.- — The  North  Star  Air  Transmission  Plant.     The  Rix  Compound  Pneumatic  Reheater. 


from  25  pounds,  which  is  the  pressure  of  the  initial  cyl- 
inder, to  90  pounds.  At  this  pressure  of  25  pounds 
gauge,  there  is  830  cubic  feet  of  free  air  in  the  receiver. 
The  difference  between  these  two  capacities,  or  1410 
cubic  feet,  would  represent  the  amount  of  air  which  was 
forced  into  the  receiver  at  the  revolutions  stated.  Inas- 
much as  the  temperature  of  the  receiver  is  somewhat 
higher  than  the  temperature  of  the  inlet  air,  there  should 
be  a  deduction  made  from  this  sum  corresponding  to  that 
temperature  of  about  2%,  making  the  corrected  amount 
delivered  to  the  receiver  1382  cubic  feet. 

The  theoretical  capacity  of  the  compressor,  deduct- 
ing the  piston  rods,  and  at  102J  revolutions,  is  1429 
cubic  feet  of  free  air  per  minute.  The  ratio  between  1382 
cubic  feet,  actually  delivered,  and  1429  cubic  feet,  theo- 
retical capacity,  is  96.6%,  which  represents  the  actual 
volumetric  efficiency  of  the  machine  at  the  present  writ- 
ing. This,  of  course,  will  vary  proportionately  with  the 
ratios  of  the  absolute  temperatures  of  the  inlet  air,  de- 
pending upon  the  season  of  the  year. 

One  peculiarity  about  the  Rix  compressor,  as  may  be 
noted  from  the  drawing,  is  the  fact  that  the  compressor 
is  so  arranged  that  any  cylinder  may  be  disconnected,  or 
any  end  of  any  cylinder  may  be  disconnected  without  in- 
terfering with  the  operation  of  the  machine.     This  feat- 


It  will  be  noticed  that  there  is  a  marked  difference  be- 
tween the  construction  of  this  wheel  and  the  ordinary 
bicycle  wheel  which  it  seems  to  suggest.  In  the  bicycle 
wheel  all  spokes  are  in  tension  and  are  tangent  to  a 
circle  concentric  with  the  hub  of  the  wheel,  whereas  in 
this  wheel  there  are  radial  rods  in  tension  to  support 
the  rim,  and  Mr.  Cobb  has  introduced  driving  trusses  to 
transmit  torsional  stress  from  rim  to  hub,  all  as  shown 
in  the  outline  view  of  wheel,  Figure  4.  The  rim  is  of 
wrought  iron,  riveted  up  in  convenient  cross- sections, 
and  the  dimensions  of  the  wheel  are  as  follows  : 

Diameter  over  all 18      ft. 

Width  of  face 8     in. 

Diameter  of  shaft -. . .  10      " 

Length  of  hub,  bore    20       " 

Length  of  hub  over  all 29       " 

Center  to  center  of  spokes  laterally  at  the  hub ...  24       " 

Center  to  center  of  truss  rods  at  the  hub 30       " 

Diameter  of  radial  spokes 1J£  " 

Diameter  of  truss  rods 2       " 

Weight  of  rim 6,800  lbs. 

AVeight  of  spokes 1,500   " 

Weight  of  hub 2,800  " 

Weight  of  ninety-six  Pelton  buckets 672   " 


Total  weight  of  wheel 11,772  lbs. 

The  buckets  are  of  bronze,  being  eight  inches  wide,, 
and  the  cover  being  two  and  one-half  inches  deep.  They 
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add  eight  inches  to  the  diameter  of  the  wheel,  and  after 
being  milled  are  riveted  upon  the  outer  rim.  In  actual 
practice  the  wheel  is  splendidly  balanced  and  runs  per- 
fectly true  and  is  an  entirely  satisfactory  method  of  con- 
struction. Running  at  its  standard  speed  with  the 
connecting  rods  off  the  wrist  pins  and  suddenly  shutting 
the  water  off,  it  will  continue  to  run  fourteen  and  one- 
half  minutes  before  it  comes  to  rest,  showing  a  correct 
balance.  Water  is  supplied  to  the  wheel  through  about 
8000  feet  of  twenty-inch  riveted  steel  pipe,  built  by  the 
Eisdon  Iron  and  Locomotive  Works. 

The  wheel  is  governed  by  automatic  devices,  which 
keep  it  at  a  standard  speed  and  stop  it  and  start  it 
according  as  the  air  pressure  increases  or  falls  below  the 
standard  pressure.  The  compressed  air,  after  leaving 
the  compressors,  is  conducted  to  the  mine  and  delivered 
to  the  reservoirs  above  mentioned,  from  which  it  is 
taken  into  the  Eix  pneumatic  reheater,  a  cut  of  which 
is  shown  herewith.  It  is  here  heated  to  350  degrees 
Fah.,  and  delivered  to 
the  initial  cylinders  of 
a  compound  direct-act- 
ing pneumatic  hoist. 
In  this  cylinder  the  air 
is  cut  off  at  one-half 
and  exhausted  back  to 
the  compound  com- 
partment of  the  re- 
heater,  where  this  air, 
which  is  about  twenty- 
five  pounds  pressure,  is 
again  heated  to  350 
degrees.  From  here  it 
is  conducted  to  the 
compound  cylinder  of 
the  pneumatic  hoist 
and  expanded  to  atmos- 
phere, at  a  temperature 
of  about  160  degrees, 
the  exhaust  flume  con- 
necting with  the  dry 
room  for  the  men. 

The  air  is  also  con- 
ducted from  the  re- 
heater  to  operate  a 
Dow  compound  sinking 
pump,  having  a  ca- 
pacity of  600  gallons 
per  minute,  and  still 
further  down  the  mine 
for  operating  rock 
drills. 

The  pneumatic  hoist  is  not  yet  in  operation,  and  will 
be  the  subject  of  a  further  description  when  it  is  com- 
pleted. If  the  anticipations  of  the  designers  of  this 
plant  are  realized,  the  pneumatic  hoist  will  develop  in 
its  cylinders  the  indicated  horse-power  of  the  compres- 
sors at  least,  and  possibly  will  exceed  it.  The  entire 
economy  of  the  system  should  exceed  eighty  per  cent. 

This  plant  is  receiving  a  great  deal  of  attention  from 
the  mine  owners  of  the  Pacific  Coast  who  anticipate 
putting  in  power  plants,  and  its  successful  operation  will 
determine  the  installment  of  others  of  a  similar  kind. 
Nothing  is  being  spared  to  make  the  North  Star  install- 
ation complete  in  every  respect. 

We  would  suggest  that  there  is  necessity  for  a  change 
in  the  sub-title  of  our  western  contemporary,  the  "  Pacific 
Electrician,"  which  states  that  it  is  "  the  only  electrical 
paper  on  the  Pacific  Coast."  This  is  not  accurate.  Messrs. 
Perrine  and  Low's  new  paper,  the  "  Journal  of  Elec- 
tricity," is  published  in  San  Francisco  and  shows  great 
signs  of  promise. — The  Electrical  Eeview,  New  York. 
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Figuke  4.— Outline  Plan  of  the  Pelton  Water  Wieel  in  use  in  the  Air 
Transmission  of  the  North  Star  Mine. 


All  who  are  interested  in  hydraulic  machinery  will 
read  the  essay  published  by  Mr.  John  Eichards  on  the 
construction  and  operation  of  centrifugal  pumps  with 
profit,  for  the  experience  of  Mr.  Eichards,  as  a  mechan- 
ical engineer  and  designer  of  pumping  machinerj^  en- 
ables him  to  give  valuable  information  regarding  the 
development  and  present  condition  of  centrifugal  pump 
construction,  especially  on  the  Pacific  Coast.  The  work 
embraces  two  main  points — a  discussion  of  constructive 
features,  and  a  historical  sketch.  An  appendix  contains 
brief  discussions,  by  the  author  and  others,  of  some  in- 
tei"esting  questions  of  theory  and  practice.  No  system- 
atic discussion  is  given  of  the  scientific  principles  un- 
derlying the  design  and 
operation  of  centrifugal 
pumps.  In  fact,  it  is 
stated  at  the  outset  that 
these  pumps  "  defy  the 
mathematician,"  and  it 
is  evidently  the  author's 
belief  that  theory  is  of 
little  value  in  their  de- 
sign. 

Under  "  constructive 
features  "  the  following 
are  the  main  points  dis- 
cussed: Size  of  impeller; 
form  and  dimensions  of 
pump  chambers ;  forms 
of  impeller  and  of 
vanes;  balancing  of  im- 
peller against  water 
pressure  and  against 
the  weight  of  shafting 
and  machinery ;  the 
question  of  double  or 
single  inlets  ;  and  the 
special  requirements 
for  dredging  pumps. 
The  question  of  attain- 
able efficiencies  is  also 
touched  upon,  and  the 
opinion  expressed  that 
for  large  pumps  and  for 
heads  not  exceeding 
twenty  feet  an  efficiency 
of  seventy  per  cent,   should  be  realized. 

After  an  instructive  historical  review  of  the  centrifu- 
gal pump,  it  is  pointed  out,  regarding  its  modern  history, 
that  the  most  noteworthy  development  is  in  the  direction 
of  high  lifts.  It  is  stated  that  these  pumps  have  been 
successfully  operated  in  California  against  heads  as 
great  as  160  feet.  This  fact  is  in  striking  contrast  with 
the  statements  frequently  found  in  works  on  hydraulics 
to  the  effect  that  the  usefulness  of  centrifugal  pumps  is 
confined  to  low  lifts. 

It  is  not  easy  to  understand  why  the  theory  of  cen- 
trifugal pumps  should  present  greater  difficulties  than 
that  of  reaction  turbines.  The  hydraulic  principles  in- 
volved are  identical  in  two  cases,  although,  as  our  au- 
thor says,  the  description  of  a  centrifugal  pump  as  an 
"  inverted  turbine  "  is  quite  inaccurate.  It  may  be  of 
interest  to  give  here  a  brief  statement  of  the  main  prin- 
ciples involved,  and  a  comparison  of  the  two  classes  of 
machines. 

By  "  reaction  "  turbine  is  here  meant  one  which  oper- 
ates with  passages  completely  filled  with  water.     The 
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term  does  not  accurately  describe  the  operation  of  such 
a  turbine,  but  no  better  name  seems  to  have  been  sug- 
gested. The  main  conditions  to  be  observed  for  the  effi- 
cient working  of  such  a  motor  are  :  (1)  The  water  should 
enter  the  wheel  without  shock ;  (2)  the  flow  through  the 
wheel  should  take  place  without  sudden  change  of  ve- 
locity ;  and  (3)  the  absolute  velocity  of  discharge  from 
the  wheel  should  be  as  small  as  possible.  To  satisfy 
these  conditions,  the  direction  of  wheel-vanes  at  entrance 
and  exit  points,  and  the  speed  of  rotation,  must  be  prop- 
erly adjusted  to  each  other.  As  a  general  rule,  it  may 
be  said  that  water  should  enter  the  wheel  with  an  abso- 
lute velocity  directed  nearly  tangentially  forward,  and 
should  leave  the  wheel  with  a  relative  velocity  directed 
nearly  tangentially  backward.  This  relalive  velocity, 
compounded  with  the  tangential  velocity  of  the  wheel  at 
the  point  of  outflow,  should  give  as  small  a  resultant  as 
possible. 

During  the  gradual  deflection  of  the  water  in  the 
wheel  passages,  energy  is  transmitted  from  the  water  to 
the  wheel.  What  percentage  of  the  energy  lost  by  the 
water  is  thus  utilized,  and  what  percentage  is  carried 
off  by  the  outflowing  water,  in  the  case  of  any  given 
turbine  working  with  a  given  head  of  water,  depend  upon 
the  speed  of  rotation.  If  the  speed  is  gradually  in- 
creased, beginning  at  zero,  the  percentage  of  energy 
given  to  the  wheel  increases  up  to  a  certain  maximum 
value,  and  then  decreases  ;  and  for  some  values  of  the 
speed  of  rotation  it  becomes  zero.  If  the  speed  is  still 
further  increased,  the  energy  transferred  to  the  wheel 
becomes  negative,  or,  in  other  words,  the  water  receives 
energy  from  the  ivheel.  Now,  if  in  this  latter  case  the  de- 
sign of  the  wheel  is  such  that  the  energy  lost  by  dissipa- 
tion into  heat  by  friction,  impact,  etc.,  is  not  too  great, 
the  wheel  will  operate  as  a  pump,  aiding  the  flow. 
Thus,  a  centrifugal  pump  is  not  an  "  inverted  "  turbine, 
but  rather  a  turbine  running  at  too  high  a  speed  to  oper- 
ate as  a  motor. 

In  estimating  the  flow  through  a  turbine  and  the  en- 
ergy taken  from  (or  given  to)  the  water  for  a  given  head 
and  velocity  of  motion,  the  only  principles  needed  are 
"  Bernoulli's  Theorem,"  giving  the  relation  between 
velocity  of  flow,  pressure  and  height,  at  all  points  of  a 
stream  in  a  condition  of  steady  flow  in  fixed  passages, 
and  the  analogous  theorem  for  flow  through  rotating  pas- 
sages. These  theorems  need  not  be  given  here,  but  it  is 
to  be  remarked  that  they  apply  equally  whether  the  tur- 
bine operates  as  a  pump  or  as  a  motor,  and  the  problems 
of  design  should  be  as  readily  solvable  in  one  case  as  in 
the  other. 

It  is  a  well-known  principle  that,  for  a  given  turbine 
motor  of  the  reaction  type,  the  speed  for  highest  effi- 
ciency varies  as  the  square  root  of  the  head.  Further, 
if  the  head  changes,  and  the  velocity  of  rotation  changes 
as  the  square  root  of  the  head,  the  velocity  of -flow 
through  the  wheel  (and  therefore  the  quantity  of  water 
discharged)  will  vary  in  the  same  ratio  as  the  speed  of 
rotation.  This  is,  perhaps,  the  most  serious  disadvan- 
tage of  reaction  motors.  If  the  design  is  made  for  a  cer- 
tain fall  and  discharge,  the  wheel  cannot  yield  its  highest 
efficiency  for  a  different  fall,  unless  the  supply  of  water 
changes  correspondingly,  and  it  cannot  give  its  highest 
efficiency  for  a  changed  supply  of  water,  unless  the  fall 
is  correspondingly  changed. 

The  same  principle  would  seem  to  hold  for  turbine 
pumps.  If  a  pump  is  designed  so  as  to  give  a  high  effi- 
ciency when  working  at  its  best  speed  against  a  given 
head,  any  change  in  the  head  will  cause  a  decrease  of 
efficiency,  unless  the  speed  of  rotation  is  changed  in  the 
ratio  of  the  square  root  of  the  head,  and  if  this  is  done, 
the  discharge  will  vary  in  the  same  ratio.  Thus,  sup- 
pose a  pump  working  against  a  head  of  36  feet  has  its 


highest  efficiency  when  making  300  revolutions  per  min- 
ute, if  the  head  is  decreased  to  25  feet,  the  speed  for 
best  efficienc}7  should  decrease  to  250  revolutions  per 
miuute,  and  the  discharge  would  be  only  five-sixths 
as  great  as  before.  The  given  pump  could  not, 
therefore,  raise  as  much  water  against  a  head  of  25  feet 
as  against  36  feet  without  a  decreased  efficiency.  It  is 
doubtful  whether  this  principle  is  clearly  understood  by 
manufacturers. 

The  influence  of  the  form  of  the  impellus  vanes  upon 
the  efficiency  is  one  of  the  questions  discussed  in  Mr. 
Eichards'  essay.  The  author  seems  to  regard  this  as  of 
minor  importance,  especially  with  low  lifts.  Theory  in- 
dicates as  desirable  a  curve  of  such  form  as  to  gradually 
deflect  the  water  until  its  direction  of  flow  near  the  out- 
let of  the  wheel  becomes  nearly  tangential  and  opposite 
to  the  motion  of  the  wheel.  The  object  of  this  is  to  make 
the  absolute  velocity  of  exit  as  small  as  possible.  This  ab- 
solute velocity  necessarily  has  a  forward  tangential  com- 
ponent of  considerable  magnitude  because  of  the  rotation 
of  the  wheel,  and  this  should  be  neutralized  as  com- 
pletely as  possible.  The  form  of  vanes  is,  doubtless,  of 
less  practical  importance  with  low  lifts  than  with  high, 
because  a  much  lower  wheel  velocity  is  needed  to  give 
the  required  presssure  in  the  discharge  chamber.  Effi- 
ciency is  often  made  a  less  important  consideration  than 
capacity. 

The  existence  of  a  high  velocity  of  outflow  from  the 
impeller  passages  would  be  of  little  detriment  to  the  effi- 
ciency if  it  were  possible  to  produce  a  sufficiently  grad- 
ual transition  from  this  velocity  to  that  in  the  discharge 
pipe.  This  may  doubtless  be  partly  accomplished  by  the 
gradual  enlargement  of  the  passage  leading  from  the 
impeller  chamber  to  the  discharge  chamber.  This  feat- 
ure is  used  in  the  design  of  Schabaver,  of  which  an  ac- 
count is  given  in  the  appendix  to  Mr.  Eichards'  book, 
and  is  said  by  the  author  to  have  been  also  devised  by 
Mr.  Gl.  W.  Price,  of  San  Francisco.  According  to  the 
description  given,  the  method  of  Schabaver  is  to  make 
the  discharge  chamber  "a  narrow  orifice  extending  around 
the  whole  circumference  of  the  casing,"  and  gradually 
widening  outwards,  "  so  that  the  water  arrives  without 
shock  in  a  spiral  collector  surrounding  the  pump  and 
leading  into  the  discharge  pipe."  This  is  identical  in 
principal  with  Boyden's  "  diffuser,"  used  for  a  like  pur- 
pose with  turbine  motors.  Francis,  in  his  experiments 
with  the  Fremont  turbine,  found  that  the  use  of  a  dif- 
fuser gave  an  increase  of  3  per  cent,  in  the  efficiency. 
(Lowell,  Hydraulic  Experiments,  page  5.)  Experiments 
seem  to  be  wanting  to  show  the  value  of  this  construc- 
tion in  the  case  of  pumps. 

It  is  probable  that  the  efficiency  suffers  much  greater 
diminution  by  frictional  losses  at  high  speeds  than  at  low. 
This  matter  of  frictional  losses  and  other  practical  objec- 
tions to  extreme  high  speeds  would  seem  to  be  the  limit- 
iting  condition  for  the  working  of  pumps  against  high 
heads,  since  high  rotational  velocity  is  necessary  to  pro- 
duce high  pressure  in  the  discharge  chamber.  It  is 
doubtful  whether  this  difficulty  can  be  completely  over- 
come except  by  compounding. 

The  plan  of  compounding  two  or  more  pumps  in  series 
has  been  employed  with  apparently  complete  success. 
From  a  theoretical  stand-point,  the  compound  pump  seems 
to  furnish  a  complete  solution  of  the  problem  of  efficient 
working  against  high  heads.  If  two  exactly  similar 
pumps  are  used,  each  yielding  a  certain  efficiency  when 
working  alone  at  a  given  velocity  against  a  certain  head, 
and  if  the  discharge  pipe  of  one  is  made  the  inlet  pipe 
of  the  other,  the  two  ought  to  work  against  a  double 
head  with  undiminished  efficiency  ;  the  best  speed  of  ro- 
tation and  quantity  of  discharge  being  the  same  as  for 
each  pump  working  alone  against  the  original  head. 
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The  frictional  loss  of  efficiency  should  be  the  same  for 
the  compound  pump  as  for  the  single  one  working  at  the 
same  speed  and  discharging  the  same  quantity  of  water. 
Each  pump,  in  fact,  does  the  same  quantity  of  work, 
whether  acting  alone  or  compounded  with  the  other ; 
the  sole  difference  in  the  conditions  of  the  two  being 
that  the  pressure  in  every  part  of  one  is  greater  by  a 
constant  amount  than  that  in  the  corresponding  part  of 
the  other.  There  is  no  apparent  reason  why,  by  com- 
pounding any  required  number  of  pumps  iu  the  same 
way,  water  cannot  be  raised  to  great  heights  as  efficiently 
as  to  moderate  oues.  The  question  of  high  lifts  thus  be- 
comes one  of  economy  of  construction  and  maintenance 
rather  than  one  of  possible  successful  working.  So  far 
as  first  cost  is  concerned,  Mr.  Richards  expresses  the 
opinion  that  it  is  much  less  for  a  compound  pump,  such 
as  he  illustrates  on  page  59,  than  for  piston  pumps,  to  do 
the  same  work. 

The  matter  of  the  balancing  of  impellers  is  of  much 
interest,  both  theoretical  and  practical.  The  "  hydrau- 
lic step,"  by  which  the  pressure  of  water  in  rapid  rota- 
tion is  made  to  balance  the  weight  of  shafting  or  other 
loads,  was  invented  by  Professor  F.  G.  Hesse,  and  is  the 
subject  of  Bulletin  No.  2  of  the  Department  of  Mechan- 
ical Engiueeriug  of  the  University  of  California.  Space 
is  wanting  for  a  description  of  this  interesting  device  or 
an  account  of  its  theory. 

On  the  whole,  the  impression  given  by  a  careful 
reading  of  Mr.  Richards'  book  is  that  designers  in  Amer- 
ica, and  especially  on  the  Pacific  Coast,  have  attained  a 
high  degree  of  success  in  the  adaptation  of  turbine 
pumps  to  a  variety  of  conditions.  It  seems  probable, 
however,  that  still  further  advance  may  be  made  by  the 
iutelligent  application  of  hydraulic  principles. 

Leland  Stanford  Jr.  University, 
Palo  Alto,    Cat. 


RESONANCE    IN    BOILER    EXPLOSIONS. 


By  Lieut.  W.  Stuakt-Hmith,  U.  S.  N. 


Occasionally  a  boiler  explodes  under  circumstances 
which  make  it  exceedingly  difficult  to  determine  the  cause. 
The  evidence  of  those  in  whose  charge  the  boiler  is  en- 
trusted is  to  the  effect  that  the  steam  pressure  was  not 
above  the  normal  and  water  was  carried  at  the  proper 
height,  so  there  could  be  no  danger  of  explosion  from 
overheated  plates.  An  examination  of  the  debris  shows 
no  evidence  of  overheating  the  metal  of  the  shell, 
traces,  etc.,  show  good  section,  with  no  evidence  of  se- 
rious erosion,  and  a  test  shows  the  metal  to  be  of  good 
quality.  With  good  metal  of  proper  section  and  boiler 
well  proportioned,  it  is  manifest  that  rupture  can  only 
occur  through  excess  of  pressure,  and  the  report  of  the 
examiners  is  that  without  doubt  the  fireman  neglected 
his  duty  and  allowed  the  pressure  to  reach  a  point  which 
was  beyond  the  strength  of  the  metal  to  withstand. 

In  cases  where  the  evidence  iu  favor  of  the  fire- 
man proved  to  be  so  strong  that  no  possible  doubt 
could  be  expressed  regarding  the  fact  that  the  pressure 
was  not  excessive,  and  examination  showed  no  defect  in 
design  or  material,  the  necessity  for  an  explanation 
brought  forth  theories  to  account  for  instantaneous  de- 
velopment of  enormous  pressures.  According  to  one  of 
these,  the  water  over  the  furnace  crowns  might  exist  in 
a  spheroidal  state — that  is,  be  held  out  of  contact  with 
the  plate  by  a  layer  of  steam — in  consequence  of  which 
the  plate  became  highly  heated,  and  the  spheroidal  state 
being  broken,  the  water  was  brought  into  contact  with 
the  hot  plate  and  flashed  into  steam,  thus  producing  a 
sudden  enormous  pressure,  with  a  resulting  explosion. 
The  propounders  of  this  theory  did  not  realize  that,  owing 


to  the  large  amount  of  heat  rendered  latent  in  evaporating 
a  small  quantity  of  water,  the  excess  of  heat  in  the  plate 
would  not  be  sufficient  to  evaporate  any  considerable 
quantity,  even  if  such  a  spheroidal  state,  with  consequent 
heating,  would  be  possible  with  the  rough  plates  and 
other  conditions  existing  in  a  boiler. 

Another  theory  that  was  much  propounded  was  that 
water  was  decomposed  by  some  electric  action,  audthat 
the  resulting  oxygen  and  hydrogen,  existing  as  a  highly 
explosive  compound  in  the  proportions  necessary  for 
formation  of  water,  accumulating  in  considerable  quan- 
tity, was  in  some  manner  ignited,  with  resulting  enor- 
mous increase  of  pressure  and  explosion  of  boiler.  Ap- 
parently no  consideration  was  taken  of  the  fact  that  even 
if  oxygen  and  hydrogen  were  thus  formed  they  would 
pass  off  with  the  steam,  hydrogen  especially,  on  account 
of  its  low  specific  gravity,  being  very  quick  to  do  so. 

At  present  such  theories  are  scoffed  at,  and  the  verdict 
is  that  the  pressure  was  allowed  to  become  too  great  — 
a  faulty  steam  gauge  or  other  cause  preventing  a  careful 
fireman  from  being  aware  of  the  fact.  Such  verdicts, 
however,  are  sometimes  rendered  solely  because  the  ex- 
aminers realize  that  excessive  pressure  must  be  the 
cause,  and,  rejecting  what  they  know  are  absurd  notions, 
they  find  themselves  confronted  with  the  necessity  of 
assigning  a  valid  reason. 

Still,  mysterious  explosions  sometimes  occur,  and 
the  writer  believes  they  may  be  caused  by  a  sudden  in- 
crease of  pressure,  and  offers  the  following  explanation, 
which,  while  it  may,  to  some,  seem  as  absurd  as  the  the- 
ories quoted,  is  founded  on  strictly  scientific  principles 
and  represents  a  by  no  means  impossible  condition. 

Resonance  has  long  been  studied  in  relation  to  sound, 
but  it  is  only  within  recent  times  that  the  very  impor- 
tant place  it  may  occupy  in  cases  where  force  is  transmit- 
ted by  means  of  vibrations  in  elastic  media,  has  been  re- 
alized. In  cases  where  steam  and  other  vapors  and 
gases  are  used  as  the  media  for  the  transmission  of  force, 
this  transmission  is  not  accomplished  by  means  of  vibra- 
tions in  the  elastic  medium,  but  the  medium  itself  is 
strained,  and  beiug  transmitted  in  mass  to  the  point 
where  it  is  desired  to  have  work  performed,  it  is  placed 
in  conditions  favorable  to  the  release  of  the  teusion. 
During  this  recovery  from  the  strained  state,  work  is  per- 
formed equal  in  amount  to  the  energy  which  disappeared 
in  producing  the  strained  condition.  It  is  only  in  the 
case  of  those  substances,  such  as  gases  and  vapors,  which 
are  elastic  and  mobile  in  the  highest  degree,  and  which 
can  have  their  volumes  varied  through  wide  limits 
without  altering  this  state,  that  practical  use,  for  purpose 
of  performing  continuous  work,  can  be  made  tendency 
to  recover  from  a  state  of  strain.  Other  substances,  such 
as  ivory,  glass,  etc.,  are  highly  elastic,  but  the  limits 
through  which  they  can  be  strained  are  too  narrow  to 
permit  of  their  use  in  performing  continuous  work. 

Vapors  and  gases,  possessing  the  property  of  elasticity 
in  such  high  degree,  are  not  only  capable  of  receiving 
enormous  static  strain,  and  in  this  state,  being  trans- 
ferred from  place  to  place,  but  they  are  capable  of  being 
strained  by  an  impulse  received  at  one  point,  and  of  re- 
covering from  this  state  of  strain  by  transmitting  it  to 
neighboring  portions  of  the  mass,  thereby  setting  up  vi- 
brations which  gradually  die  out,  owing  to  the  want  of 
perfect  elasticity.  This  fact  being  recognized,  it  is  pos- 
sible to  offer  a  theory  which  the  writer  believes  furnishes 
a  correct  explanation  of  many  mysterious  boiler  explo- 
sions, and  incidentally  accounts  for  some  peculiar  look- 
ing indicator  diagrams  which  are  usually  set  down  as 
water  in  the  cylinder,  inertia  of  the  moving  parts  of  the 
indicator,  etc. 

The  distributing  valve  of  the  engine  being  closed, 
steam  fills  boiler,  steam  pipe  and  valve  chest,  and  has  no 
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motion  as  a  mass.  The  valve  opens  and  permits  steam 
to  enter  the  cylinder,  thereby  giving  motion  to  the  mass 
of  steam  in  the  pipe,  the  velocity  attained  being,  say, 
100  feet  to  the  second  at  the  moment  of  cut-off.  When 
cut-off  occurs  this  motion  is  arrested  at  the  steam  chest 
owing  to  the  rigidity  of  the  metal,  but  along  the  body 
of  the  pipe  no  such  impediment  exists,  and  owing  to  its 
inertia  the  steam  continues  its  forward  movement,  com- 
pressing the  portion  before  it  until  the  resistance  to  com- 
pression finally  brings  the  mass  to  rest.  When  this  oc- 
curs the  steam  at  and  near  the  engine  will  have  a  den- 
sity considerably  in  excess  of  that  near  the  boiler,  and 
there  will  be  the  equivalent  of  an  impulse  producing 
strain  at  one  point  of  an  elastic  medium.  The  result 
will  be  that  the  recovery  from  the  strained  condition 
will  send  a  wave  toward  the  other  end  of  the  pipe  and 
the  boiler,  which  wave  will  tend  to  travel  back  and 
forth  through  the  pipe  with  continually  decreasing  am- 
plitude. The  same  thing  will  occur  at  the  following  and 
all  other  admissions  of  steam  to  the  cylinder,  so  that,  in 
addition  to  the  periodically  interrupted  forward  motion 
of  the  steam  as  a  mass,  there  will  be  a  series  of  waves 
continually  traveling  backward  and  forward  through 
the  pipe.  If  the  time  of  propagation  of  a  wave  from 
the  engine  to  the  far  end  of  the  pipe  and  return  differs 
materially  from  the  time  elapsing  between  cut-offs  in  the 
engine,  the  mass  of  steam  will  be  filled  with  a  series  of 
vibrations  moving  in  both  directions,  and  differing  in 
phase  to  such  an  extent  that  there  will  be  so  much  inter- 
ference as  practically  to  eliminate  all  vibrations,  and  in- 
struments will  make  no  record  of  them.  If,  however, 
the  conditions  are  such  that  the  first  wave  formed  travels 
forward  and  returns  just  as  the  wave  formed  by  the  sec- 
ond cutting  off  is  ready  to  start  forward  the  two  will  add 
themselves  together  and  a  single  wave  of  increased  am- 
plitude but  same  wave  length  will  go  forward,  with  re- 
sult that,  in  addition  to  the  steady  strain  on  the  pipe  due 
to  the  pressure  of  the  steam,  it  will  be  subjected  to  waves 
of  strain  which  pass  along  it.  This  occurring  for  several 
consecutive  revolutions  of  the  engine,  the  amplitude  of 
the  wave  will,  by  resonance,  be  raised  to  a  very  large 
figure,  and  a  very  great  strain  be  brought  to  bear  on  the 
pipe.  Such  a  wave  passing  into  the  boiler  and  then  re- 
bounding will  subject  it  to  a  sudden  increase  of  pressure, 
much  in  excess  of  that  due  to  the  steam,  and  will  have 
its  effect  increased  owing  to  the  fact  that  it  will  be  ap- 
plied as  a  live  load.  A  sudden  enormous  increase  of 
pressure  in  a  boiler  may  be  thus  explained  on  a  strictly 
scientific  principle. 

The  energy  due  to  the  forward  movement  of  the  steam 
at  one  cutting  off  may  be  readily  calculated.  Suppose 
there  is  a  10-inch  steam  pipe  100  feet  long,  steam  press- 
ure 125  pounds.  At  this  pressure  there  are  3.549  cubic 
feet  of  steam  per  pound,  or  the  total  quantity  of  steam 
in  the  above  pipe  will  be  15.36  pounds.  With  steam, 
at  moment  of  cutting  off  moving  100  feet  per  second,  the 
energy  of  the  moving  mass  of  steam  will  be  2385  foot 
pounds,  which  is  the  force  which  will  compress  the  steam 
preparatory  to  the  production  of  the  first  wave.  In  a 
very  brief  period,  if  the  conditions  are  right  for  the 
production  of  resonance,  this  energy  will  be  many  times 
multiplied. 

Such  a  condition  of  affairs  is  certainly  possible,  though 
it  will  occur  only  at  rare  intervals,  and  it  is  sufficient  to 
account  for  some  mysterious  explosions.  It  is  impossi- 
to  guard  against,  owing  to  the  variety  of  conditions 
which  are  influential  in  producing  it.  In  order  that  the 
maximum  effect  may  be  produced  it  is  necessary  that  the 
primary  vibration  period  of  the  steam  in  the  pipe  should 
correspond  with  the  times  of  cutting  off  steam  in  the 
cylinder,  and  there  is  usually  sufficient  variation  in  the 
speed  of  the  engine  to  perhaps  greatly  promote  interfer- 


ence; moreover,  the  vibration  period  of  the  steam  is  it- 
self continually  changing,  as  it  depends  upon  the  elasti- 
city of  the  steam,  which  is  a  continually  varying 
quantity,  since  it  is  affected  by  every  variation  in  the 
pressure  and  by  every  variation  in  the  amount  of  en- 
trained moisture.  It  might  happen  that  a  steam  plant 
would  operate  for  many  years  without  the  proper  con- 
dition for  maximum  resonance  occurring;  then  the  proper 
relation  of  steam  pressure,  entrained  moisture  and 
engine  speed  might  occur,  and  in  a  few  moments  a 
disastrous  explosion  would  take  place,  with  absolutely 
nothing  to  show  the  reason  why.  Steam  pipes  as  well  as 
boilers  will  explode  from  this  cause. 

With  regard  to  the  engine  indicator,  it  occasionally 
happens  that  an  instrument  which  is  in  excellent  condi- 
tion and  usually  takes  fine  cards,  is  applied  to  an  engine, 
and  the  cards  show  an  admission  line  which  rises  far 
above  the  steam  line,  and  even  far  above  full  boiler 
pressure.  Sometimes  this  line  falls  back  at  once  to 
steam  line,  and  again  it  may  enclose  a  small  area  before 
reaching  this  line.  The  expert  thinks  there  is  water  in 
the  cylinder,  and,  finding  this  is  not  the  case,  blames  the 
indicator.  There  may  in  reality  be  water  in  the  cylin- 
der in  some  cases,  and  certainly  indicators  are  sometimes 
to  blame  for  such  additions  to  the  card,  but  it  will  be 
occasionally  noted  that  some  particular  engine  has  a  habit 
of  showing  such  cards  when  the  steam  is  dry  and  the  indi- 
cator in  good  order.  At  times,  even,  there  is  a  hump  in 
the  steam  line  between  admission  and  cut-off.  If  our 
theory  that  resonance  may  cause,  in  the  steam  pipe, 
waves  of  considerable  amplitude  is  correct,  we  have  a 
possible  explanation  of  some  of  these  card  peculiarities. 
If,  as  the  valve  was  opening,  or  after  it  opened  and  before 
steam  was  cut  off,  a  wave  reached  the  steam  chest  it 
would  record  itself  locally  on  the  card  as  an  increased 
pressure  which  would  be  called  "  water  "  if  made  on  the 
admission  line,  and  a  curiosity  if  made  on  the  steam 
line.  Of  course  it  could  produce  no  effect  after  steam 
was  cut  off. 

Where  an  engine  persists  in  showing  this  peculiarity 
it  seems  probable  that  the  conditions  as  to  length  of 
steam  pipe,  pressure  carried,  revolutions  per  minute,  etc., 
are  right  for  producing  partial  resonance,  either  with  the 
main  wave  or  one  of  the  harmonics,  and  it  would  be  well 
to  so  alter  the  condition  as  to  breakup  this  resonance  in 
order  to  avert  danger  of  explosion  due  to  an  accidental 
adjustment  of  conditions  whereby  more  perfect  resonance 
might  occur. 

Berkeley,  Cal.,  Nov  25,  1895. 


MULES    FOR    PASSENGERS. 


The  march  of  improvement  has  deprived  the  little  city 
of  Ontario,  Cal.,  of  the  greatest  novelty  that  that  town 
afforded.  Before  the  trolley  made  its  advent,  a  solitary 
car  used  to  wend  its  way,  pulled  up  a  slight  incline  be- 
tween a  beautiful  avenue  of  trees  several  miles  in  length, 
the  motive  power  being  a  pair  of  patient  mules.  When 
the  end  of  the  road  was  reached,  a  curious  sort  of  flat 
car,  looking  not  unlike  an  old-fashioned  trundle  bed, 
was  pulled  from  under  the  passenger  car  and  hooked  be- 
hind. The  two  mules  then  mounted  their  flat  car,  the 
driver  took  his  place  at  the  brakes,  and  the  trip  commenced 
down  the  grade  to  the  town,  and  of  all  who  have  taken 
this  romantic  ride,  none  have  enjoyed  it  more  than  the 
mules  themselves. 

The  popularity  of  a  technical  publication  can  best  be 
determined  by  the  demand  for  it,  and  in  this  connection 
it  is  interesting  to  note  that  it  has  been  necessary  to  re- 
print two  numbers  of  the  "  Journal  of  Electricity." 
namely,  the  August  and  September  issues,  to  supply 
orders  for  back  numbers. 
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EDITCTRIAL. 


THE 

FAR  WEST 

RECOGNIZED. 


The  recent  appointment  of  a  local  sec- 
retary of  the  American  Institute  of  Elec- 
trical Engineers  for  the  Pacific  Coast 
shows  an  important  advance  in  the  pol- 
icy of  the  Institute  as  well  as  an  encour- 
aging sign  of  the  character  of  the  elec- 
trical engineering  on  the  Pacific  Coast.  Heretofore  the 
Institute  has  been  charged,  with  more  or  less  justice,  with 
being  a  close  corporation,  run  in  the  interests  of  certain 
members  residing  about  the  city  of  New  York.  The 
first  succeessful  broadening  of  the  Institute  policy  was 
found  in  the  establishment  of  local  meetings  in  Chicago; 
but  local  meetings  have  been  viewed  with  suspicion  by 
certain  of  the  New  York  members,  and  little  encourage- 
ment has  been  given  to  the  informal  meetings  of  members 
at  places  where  the  membership  was  too  small  to  war- 
rant local  meetings  on  the  Institute  plan.  The  informal 
meetings  held  in  San  Francisco  during  the  past  winter 
were  of  undoubted  personal  benefit  to  all  members  who 
attended,  and  they  will,  we  hope,  be  the  cause  of  bring- 
ing forth  a  greater  mumber  of  papers  written  by  those 
residing  on  the  Pacific  Coast.  It  is  gratifying  now  to 
find  that  at  last  the  efforts  made  toward  impressing  the 
necessity  for  greater  recognition  of  the  Pacific  Coast 
members  have  been  appreciated  by  the  Council,  and 
there  is  but  little  doubt  that  the  confidence  shown  by  the 
appointment  of  a  local  secretary  will  be  amply  justified. 


COMPETITION 

IN  THE 
TELEGRAPH. 


While  undoubtedly  the  recent  decision 
of  the  Supreme  Court,  denying  the  right 
of  the  Pacific  railroads  to  make  an  ex- 
clusive lease  of  their  right  of  way  to  any 
one  telegraph  company,  will  have  an 
important  bearing  on  the  telegraph  ser- 
vice to  points  between  San  Francisco  and  Chicago,  and 
possibly  upon  the  general  telegraph  business  of  the  Pacific 
Coast,  it  must  not  be  supposed  that  the  entire  question 
of  the  competing  telegraph  line  is  settled  by  this  decision 


ELECTRIC  VS. 
"COAL  CAR" 

TRANSMISSION. 


of  the  courts.  The  courts  may  without  a  doubt  compel 
the  revocation  of  such  exclusive  leases,  but  it  is  hardly 
possible  that  they  will  undermine  the  present  good  will 
existing  between  the  telegraph  companies  and  the  rail- 
road. This  good  will  of  itself  is  in  geueral  of  a  greater 
value  to  the  telegraph  company  than  the  simple  question 
of  right  "of  way,  since  it  is  the  custom  of  the  railroad 
company,  which  acts  in  harmony  with  any  particular 
telegraph  company,  to  furnish  a  system  of  inspection  to 
the  telegraph  company,  through  the  medium  of  their 
track  walkers,  and  to  allow  special  facilities  on  their 
trains  for  the  transportation  of  repair  supplies  and  line- 
men. Where  such  courtesies  are  not  extended,  the 
simple  right  of  way  is  of  comparatively  little  value,  in- 
deed, of  almost  no  more  value  than  the  right  of  way 
through  the  open  country  by  the  side  of  the  railroad 
track,  which  at  any  time  might  have  been  secured. 
These  complicated  conditions  are  not  often  considered 
by  the  general  public,  in  rejoicing  over  a  court  decision 
similar  to  that  we  have  chronicled,  whereas,  to  the  prac- 
tical engineer,  the  points  now  covered  are  of  more  im- 
portance than  those  upon  which  the  courts  may  render 
their  decisions. 

It  is  with  interest  that  we  note  that 
an  effort  will  be  made  to  transmit  elec- 
trical energy  from  the  mines  of  Corral 
Hollow  to  Stockton,  San  Jose  and  other 
cities,  and  even  with  greater  interest  do 
we  hear  that  the  power  derived  is  to  be 
applied  to  the  operation  of  an  electric  railroad  thirty- 
two  miles  in  length,  extending  from  Livermore  to  Oak- 
land. Proposals  similar  to  this  have  been  made  in 
England,  and  for  a  transmission  of  energy  from  the 
Pennsylvania  coal  fields  to  certain  of  the  neighboring- 
East  eru  cities,  although  the  application  of  power  to  rail- 
roading is  a  proposal  which  adds  a  new  element,  opening 
new  possibilities  to  the  plan.  The  possible  financial 
economy  of  the  scheme  depends  upon  whether  it  would 
be  cheaper  to  transmit  the  energy  of  the  coal  over  an 
electrical  line  than  it  would  be  to  carry  the  coal  itself  by 
railway  or  steamer  to  the  point  of  consumption.  In  the 
one  case  an  excess  of  electrica  energy  must  be  developed, 
which  is  utilized  in  the  transmission  of  the  electricity  it- 
self; in  the  second  case,  a  proportion  of  the  coal  itself 
must  be  burned  to  effect  the  transportation.  In  carrying 
the  coal  bodily,  account  must  be  taken  of  the  mainten- 
ance of  the  railway  necessary  for  its  transportation, 
whereas  in  the  transmission  of  power  by  the  means  of 
electricity  is  had  a  cheaper  line  to  maintain,  although, 
perhaps,  a  greater  amount  of  the  total  energy  of  the  coal 
must  be  utilized  in  the  transmission.  The  calculations 
made  by  English  engineers  have  indicated  that  the  elec- 
trical transmission  of  energy  of  the  coal  is  probabljr  the 
cheapest  manner  in  which  a  definite  amount  of  coal  can 
be  used,  and  when  we  consider  the  fact  that  freight  rates 
are  much  lower  throughout  Eugland  than  in  California, 
it  seems  that  we  may  be  able  to  predict  a  very  consider- 
able financial  saving  to  the  users  of  the  electrically  trans- 
mitted power,  as  well  as  a  profitable  undertaking  to  the 
owners  and  promoters  of  the  electrical  enterprise. 
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The  question  of  light  haulage  by  the 

means  of  electric  motors  has  attracted 

light  haulage     mucjj  attention  since  the  early  attempt 

BY  MEANS  OF  .  .  . 

ELECTRIC  MOTORS.   °f  the  late   Prof-    Flemlng   Jenkm  t0    eS" 

tablish  in  England  an  automatic  over- 
head hauling  system  which  he  named 
Telepherage.  Little  success  attended  the  various  efforts 
to  establish  telepherage  lines  on  account  of  the  fact  that 
the  overhead  line  construction  to  support  motors  suffi- 
ciently heavy  for  the  necessary  tractive  effect  was  too 
expensive  when  compared  with  tram  lines  laid  upon  the 
ground,  although  the  construction  necessary  simply  to 
carry  the  loads  to  be  moved  might  in  some  cases  be 
cheaper  than  tram  lines.  The  Boynton  bicycle  railway  is 
one  that  possibly  reduces  the  cost  of  construction  when 
compared  with  the  other  systems  of  elevated  railways, 
but  it  can  hardly  be  possible  that  any  such  rigid  over- 
head construction  would  be  as  economical  as  a  surface 
road. 

These  difficulties  have  been  met  by  Mr.  Richard  Lamb 
in  his  system  now  being  installed  along  the  banks  of  the 
Erie  Canal,  and  already  in  successful  operation  for  the 
haulage  of  logs  in  the  Ditmal  Swamp  of  Virginia.  The 
system  consists  of  a  pair  of  standing  ropes  suspended 
from  a  stout  pole  line  construction,  the  upper  cable  car- 
rying the  weight  of  the  motor  and  its  load,  while  the 
lower  cable  is  proportioned  simply  to  afford  tractive 
effect  by  means  of  passing  it  several  times  around  a 
sheave  attached  to  the  locomotive  motor.  The  current 
is  carried  by  the  bearing  rope,  and  returned  to  ground 
through  the  traction  rope.  Undoubtedly,  less  power 
will  be  used  by  this  system  than  that  which  is  necessary 
in  the  commoner  systems  of  cableways  with  running 
traction  ropes,  and  a  wide  application  might  be  predicted 
for  such  a  system  in  the  hauling  of  light  loads  over  mod- 
erate distances. 

The  important  proposition  of  this  haulage  system,  how- 
ever, is  one  that  looks  towards  the  re-establishment  of 
artificial  inland  waterways  that  have  so  largely  been 
superseded  by  steam  roads.  No  doubt  the  Lamb  system 
is  a  system  well  adapted  to  boat  towage,  but  its  success 
as  a  means  of  haulage  does  not  by  any  means  establish 
the  efficiency  of  artificial  inland  waterways.  In  the 
case  of  the  Erie  Canal,  fifty-one  millions  of  dollars  have 
already  been  expended  upon  its  construction,  and  it  is 
stated  at  the  present  time  that  nine  millions  further 
must  be  spent  before  the  canal  can  be  operated  at  a 
maximum  efficiency.  Mr.  Frank  W.  Hawley,  who  has 
the  contract  for  applying  electric  haulage  to  this  canal, 
anticipates  that  its  introduction  will  warrant  the  use  of 
about  three  thousand  boats  carrying  two  hundred  and 
sixty  tons  each  on  the  canal,  which  would  mean  that  as 
many  as  ten  boats  to  the  mile  would  be  towed.  These 
boats,  as  recently  built,  have  cost  fifty-five  hundred  dol- 
lars each,  and  when  we  consider  that  at  least  fifteen 
central  stations,  having  an  aggregate  capacity  of  not 
less  than  thirty  thousand  horse-power  will  be  required  to 
furnish  the  power,  it  is  at  once  seen  that  the  interest  on 


the  cost  of  the  investment  necessary  to  apply  the  system  to 
the  Erie  Canal  in  an  efficient  manner  would  bring  the  cost 
of  transportation  of  goods  from  Buffalo  to  Albany  up  to 
a  figure  which  would  be  little  if  any  below  the  charges 
now  made  by  the  steam  roads,  and  it  is  hard  to  see  how 
the  simple  applicability  of  any  such  haulage  system  by 
the  means  of  electrical  power  would  warrant  the  great 
outlay  necessary  for  building  and  maintaining  an  ex- 
pensive system  of  artificial  inland  waterways  such  as 
are  proposed  from  time  to  time  by  the  daily  press  in  its 
campaign  against  the  alleged  extortionate  freight  rates. 


It  is  surprising  that  a  journal  as  care- 
fully edited  as  the  Engineering  Magazine 
an  inaccurate      should  print  an  article  so  full  of  inac- 

ESTIMATE  OF  POWER    cnrades  ag  thafc    of  Alton   D     Adamg   0Q 
TRANSMISSION.  .  . 

the  "  Limits  of  Electrical  Power  Trans- 
mission," which  purports  to  show  that 
the  annual  fixed  charges  on  an  electrical  transmission 
line  twenty-five  miles  long  will  amount  to  $22.83  per 
horse-power  hour,  as  against  a  cost  of  $25.00  per  hour 
for  steam  power,  coal  costing  between  $2  and  $3  per 
ton.  If  the  statements  in  this  paper  could  be  estab- 
lished, there  certainly  could  be  no  possible  economical 
distribution  of  power  from  a  water-fall  or  other  source 
greater  than  fifteen  to  twenty  miles  ;  but  when  we  ana- 
lyze the  items  of  cost  given  by  Mr.  Adams,  which  pre- 
tend to  be  the  lowest  possible  figures,  we  find  that  he 
makes  the  statement  that  4794  horse-power  of  electrical 
machinery  at  $20  per  horse  power  are  required  in  the 
transmission  and  delivery  of  1000  horse-power,  the  total 
amount  of  power  being  composed  of  1520  horse-power  in 
generators,  1000  horse-power  in  motors  and  2397  horse- 
power in  transformers,  omitting  altogether  the  consider- 
ation of  the  fact  that  the  Stanley  Electric  Company 
transmits  power  at  10,000  volts  without  the  intervention 
of  transformers.  We  are  astonished  to  see  that  Mr.  Ad- 
ams rates  such  generators  and  transformers  as  high  as 
$20  per  horse-power,  whereas  during  the  last  year  gen- 
erating machinery  has  been  sold  on  the  coast  as  low  as 
$11.00  per  horse-power  in  cases  where  not  more  than 
500  horse-power  were  purchased,  and  the  figures  that  he 
gives  are  higher  than  the  price  for  600-light  dynamos  in 
the  city  of  Boston  four  years  ago.  Besides  this  mis- 
statement, Mr.  Adams  has  included  in  his  estimate  for 
wire  the  amount  necessary  to  transmit  1000  horse-power 
100  miles,  in  place  of  25  miles,  which  is  the  assumed  con- 
dition of  his  problem.  Making  these  corrections  in  his 
figures,  we  find  that  his  total  cost  of  installation  is  to  be 
divided  by  at  least  two,  and  in  place  of  almost  $23  per 
hour  for  transmission  cost,  not  more  than  $10  or  $12 
should  be  allowed. 

Transmissions  approximating  the  distances  he  attempts 
to  prove  impossible  have,  unfortunately  for  Mr.  Adams's 
figures,  already  proved  themselves  to  be  economical,  and 
such  inaccurate  statements  will  do  little  to  advance  ra- 
tional transmissions  or  to  guard  against  those  which  are 
irrational. 
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passing  Qcmmsnt. 

AN   EDITORIAL   REVIEW  OF   CURRENT  EVENTS   AND 
PUBLICATIONS   OF   OUR   CONTEMPORARIES. 


The  question  of  the  rating  a. id  behavior  of  fuse  wires 
has  at  last  been  adequately  treated  iu  a  paper  read  by 
Prof.  W.  M.  Stein  before  the  American  Institute  of  Elec- 
trical Engineers.  The  minimum  currents  required  to 
fuse  such  wires  has  been  accurately  ascertained  in  the 
experiments  of  Preece.  The  experiments  of  Harrington 
show  the  great  currents  they  will  carry  on  short  circuits, 
and  although  it  has  heretofore  been  understood  that  time 
is  a  factor  in  the  current  necessary  for  fusion,  the  par- 
ticular valu3  of  this  time  factor  has  not  been  clearly 
shown  experimentally.  These  experiments  have  proba- 
bly established  the  most  accurate  methods  of  fuse  test- 
ing, and  we  fortunately  are  now  able  to  predict  the 
action  of  fuse  wires  under  various  currents,  applied  either 
rapidly  or  slowly. 

In  the  Electrical  Engineer  for  October  16th  a  leading 
article  calls  attention  to  the  practical  installation  of  elec- 
tric launches  as  pleasure  craft  on  a  large  park  lake,  and 
to  those  who  have  had  the  pleasure  of  riding  on  these 
launches  at  the  Chicago  Fair  it  is  not  surprising  that 
such  installations  should  be  found  remunerative. 

While  it  may  be  possible  that  the  weight  of  the  cells 
is  a  disadvantage  in  tramway  work,  and  that  the  con- 
stant jarring  will  disintegrate  the  plates,  there  is  no 
doubt  but  that  they  are  acting  under  ideal  conditions 
when  applied  to  boats,  and  there  can  hardly  be  a  system 
conceived  more  directly  applicable  to  their  needs  than  in 
electric  roads  which  are  continually  striving  to  increase 
their  earnings  by  the  establishment  of  parks  and  excur- 
sion parties.  The  current  for  charging  is  at  hand  wher- 
ever cars  run,  and  the  rates  of  fare  are  much  higher 
than  can  be  charged  for  any  equivalent  amount  of  land 
haulage. 

One  of  the  most  important  papers  before  the  Montreal 
convention  of  the  American  Street  Railway  Association 
was  read  by  N".  W.  L.  Brown  on  the  preservation  of  ties 
and  poles  by  means  of  creosoting.  Iron  poles,  though 
strong,  have  not  given  the  life  that  was  at  first  hoped 
from  their  use.  Such  materials  as  redwood  and  cedar 
are  too  weak  to  stand  the  great  strains  applied  to  trolley 
suspenders,  while  the  life  of  the  stronger  woods  is  found 
to  be  very  limited. 

Creosoting  has  obtained  an  unmerited  position  of  dis- 
favor on  account  of  the  imperfect  manner  in  which  this 
operation  has  often  been  performed,  but  Mr.  Brown's 
tests  prove  that  where  the  work  is  thoroughly  done  the 
life  both  of  poles  and  ties  are  so  far  increased  that  the 
operation  is  one  effecting  a  great  economy  when  all  the 
items  of  annual  expense  are  included.  This  subject  is 
well  worthy  of  consideration  on  the  Pacific  Coast  partic- 
ularly, as  the  long,  dry  summer  effectually  seasons  the 
timber  and  greatly  reduces  the  cost  of  creosoting  as  com- 
pared with  localities  where  wet  timber  must  be  treated. 


The  question  of  transfers  on  our  street  railway  sys- 
tems has  been  so  throughly  discussed  in  the  daily  papers 
from  the  standpoint  of  the  passenger,  that  one  would 
almost  imagine  there  were  no  disadvantages  connected 
with  the  transfers  to  the  railway  management.  Should 
such  disadvantages  consist  simply  of  the  decreased  serv- 
ice for  a  single  fare  from  individual  passengers,  the  argu- 
ment against  their  extensive  use  might  be  invalid,  but 
to  any  one  who  holds  this  opinion  there  would  be  great 
enlightenment  on  reading  the  article  by  J.  A.  Cahoon,  on 
the  "  Use  and  Abuse  of  Transfers,"  in  the  Electrical 


World  of  October  18th,  where  it  is  shown  that  the  prin- 
cipal loss  to  the  railway  companies  comes  not  so  much 
from  their  legitimate  use  by  the  passengers  as  from  their 
illegitimate  use  by  the  conductors  and  motormen,  largely 
increasing  the  stealing  from  the  company.  We  venture 
to  assert  that  rarely  does  a  street  railway  company  wish 
to  curtail  its  traffic  or  to  inconvenience  its  passengers, 
but  until  some  system  of  transfers  be  adopted  which  will 
avoid  their  being  exchanged  from  one  conductor  to 
another,  much  sympathy  must  be  felt  for  any  railway 
company  desiring  to  curtail  their  use. 


The  exact  measurement  of  voltage,  current  and  resist- 
ance by  means  of  potentiometers  is  treated  in  an  article 
in  the  Electrical  World  of  October  12th,  by  W.  M.  Stein, 
of  Chicago,  in  which  he  calls  attention  to  the  inaccuracies 
often  creeping  into  the  application  of  the  potentiometer 
method  of  measuring  current.  This  method  is  one  that 
is  so  easily  applied  with  a  simple  sensitive  galvanome- 
ter, a  standard  cell  and  a  couple  of  high  resistances,  that 
it  admits  the  exact  measurement  of  large  currents  for 
testing  purposes  where  a  high-reading  galvanometer  or 
ammeter  are  not  at  hand,  and  the  method  of  using  it 
should  be  thoroughly  understood  by  all  engineers.  An 
imperfect  understanding,  however,  will  easily  lead  to 
exceedingly  inaccurate  results,  and  the  principles  in- 
volved, while  simple,  have  been  misstated  even  to  the 
extent  of  omitting  the  instructions  necessary  for  connect- 
ing to  eliminate  the  internal  resistance  of  the  standard 
cell  and  galvanometer. 

The  method  consists  simply  in  passing  the  current  to 
be  measured  through  a  large  German  silver  resistance, 
the  value  of  which  is  kuown  ;  at  the  ends  of  this  resist- 
ance a  series  of  high  resistances  are  connected  in  par- 
allel with  it,  and  the  terminals  of  the  standard  cell  con- 
nected through  the  galvanometer  in  such  a  sense  that  the 
e.  m.  f.  of  the  standard  cell  will  be  opposed  to  the  fall  of 
potential  from  one  end  to  the  other  of  the  high  resistance. 
When  the  connection  of  the  standard  cell  to  the  high 
resistance  is  so  adjusted  that  there  is  no  deflection  of  the 
galvanometer,  then  the  e.  m.  f.  between  the  terminals  of 
the  standard  resistance  is  obtained  by  the  relation  of  the 
total  resistance  between  its  tei  minals  to  the  resistance 
of  that  portion  which  equals  the  e.  m.  f.  of  the  standard 
cell.  

Following  the  recent  meeting  of  the  Street  Railway 
Association  in  Montreal,  considerable  amount  of  space 
has  been  devoted  by  all  of  the  electrical  papers  to  the 
subject  of  the  most  efficient  brake  for  trolley  tramroads. 
The  speeds  employed  in  these  roads  have  continually  in- 
creased from  six  or  eight  miles  an  hour  to  fifteen  or  twenty, 
and,  even  in  some  cases  where  considerable  distances 
are  to  be  covered  in  suburban  districts,  speeds  exceeding 
thirty  miles  an  hour  are  employed.  When  we  consider 
the  great  momentum  of  a  car  weighing  from  fifteen  to 
twenty  tons  running  at  such  speeds,  we  can  at  once  realize 
not  only  the  difficulty  but  the  importance  of  an  efficient 
brake  system.  For  ordinary  stops  the  efficiency  of  the 
brake  does  not  become  of  so  great  importance  as  it  does 
when  an  emergency  stop  is  to  be  made.  Cable  roads  are 
all  provided  with  an  emergency  brake,  consisting  of  a 
solid  shoe  which  may  be  pressed  against  the  track  hard 
enough  to  lift  the  car  free  from  its  wheels  should  ex- 
treme rapidity  in  braking  be  necessary,  but  where  such 
brakes  have  been  applied  to  cars  not  held  to  the  track, 
as  is  the  case  with  the  cable  car,  by  means  of  the  grip 
attached  to  the  cable,  this  emergency  brake  has  been 
found  likely  to  derail  the  car,  and,  in  consequence,  such 
a  method  may  not  be  employed.  The  two  methods  of 
emergency  braking,  which  seem  to  have  been  met  with 
the  greatest  favor,  are  the  air  brake  and  the  Sperry  elec- 
tric brake.     Up  to  the  present  time,  the  disadvantage 


120 


THE   JOURNAL  OF    ELECTRICITY. 


[Vol.  I,  No.  5. 


of  the  electric  brake  has  been  found  to  be  due  to  the  fact 
that  it  requires  the  car  motor  to  be  rapidly  transformed 
into  a  generator,  and,  where  the  commutator  contact 
on  the  motor  is  dirty  by  long  service,  it  will  gener- 
ally refuse  to  build  up  its  own  field  and  generate  the 
current,  while  the  air  brake  requires  considerable  extra 
weight  for  the  brake  mechanism,  and  depends  upon  a 
reservoir  which  may  fail  when  the  car  is  running  slowly 
through  a  crowded  district  requiring  frequent  stops.  It 
certainly  seems  that  the  electric  brake  is  capable  of  giv- 
ing much  more  efficiency  than  can  be  obtained  by  the 
means  of  an  air-brake,  but  until  one  or  the  other  of  these 
systems  has  attained  a  greater  perfection  than  is  appar- 
ent up  to  the  present,  the  running  of  high  speed  trolley 
cars  must  be  considered  as  attended  with  a  very  appre- 
ciable amount  of  danger  to  foot  passengers  crossing  the 
tracks.  '_ 

The  discussion  which  has  followed  Professor  Forbes' 
publication  of  his  view  concerning  the  engineering  con- 
test in  the  Niagara  transmission,  has  led  to  some  adverse 
criticism  of  Lord  Kelvin's  preference  for  direct  curreut 
power  transmission,  and  many  eminent  authorities,  led, 
perhaps,  by  Professor  S.  P.  Thompson,  have  laid  partic- 
ular stress  upon  the  adaptability  of  alternate  currents  to 
many  various  uses.  It  is  stated  by  these  advocates  of 
alternate  current  transmission  that  no  other  system  can 
be  so  easily  manipulated  and  adapted  to  the  many  pur- 
poses of  arc  and  incandescent  lighting,  long  distance 
transmission  of  power,  the  transformation  into  any  re- 
quired voltage,  aud  the  regulation  by  the  means  of  con- 
trollers, requiring  but  a  small  expenditure  of  energy  ;  but 
these  engineers  have  not  taken  the  pains  to  call  general 
attention  to  the  fact,  that,  though  an  alternating  current 
may  be  easily  adapted  to  such  uses,  it  is  not  by  any 
means  true  that  the  same  alternating  current  is  appli- 
cable in  every  case.  In  order  to  install  incandescent 
lamps  with  the  maximum  economy  as  regards  first  cost 
of  lines  and  transformers,  it  is  necessary  that  a  current 
with  a  high  number  of  alternations  be  employed  ,  for 
efficient  arc  lamps  to  operate  without  annoying,  noisy 
vibrations,  a  periodicity  much  less  must  be  used,  while 
the  proper  regulation  of  such  lamps  by  impedence  coils 
demands  a  current  of  high  periodicity.  Again,  motors 
and  rotary  transformers  are  only  to  be  considered  as 
acting  under  ideal  conditions  whenever  the  periodicity 
is  so  low  that  the  current  approaches  almost  a  pair  of 
continuous  currents  iu  its  character.  The  only  engineer 
who  has  appreciated  this  problem  sufficiently  to  attack 
its  solution  seems  to  have  been  Professor  Rowland,  to 
whom  a  late  patent  has  been  granted  for  a  device  capa- 
ble of  changing  an  alternating  current  of  any  number  of 
phases  or  periodicity  into  one  of  any  other  number  of 
phases,  or  other  periodicity,  varying  the  transformation 
of  an  alternating  current  all  the  way  from  a  continuous 
current  to  a  high  periodicity  multiphase  current.  As 
this  invention  has  been  explained  up  to  the  present  time, 
it  presents  formidable  complications,  which  seem  to 
leave  for  the  alternating  current  but  small  maintenance 
advantages  above  the  continuous  current  system,  which 
it  seeks  to  replace,  and  to  be  very  little  if  any  better 
than  the  continuous  current  transmission  operating 
motor  transformers. 

The  great  powers,  which  are  available  in  coal  mines 
and  water-falls,  are  already  being  looked  at  with  some 
suspicion  by  competent  engineers,  on  account  of  their 
remoteness  from  the  manufacturing  centers.  Although 
there  is  no  doubt  that  the  limit  of  twenty-five  miles, 
which  has  been  set  by  a  writer  in  the  Engineering  Mag- 
azine, which  we  notice  elsewhere,  is  entirely  too  small  a 
limit,  still  the  investigations  of  our  best  engineers,  who 
have  attempted  the  solution  of  long  distance  problems, 


show  that  the  limit  of  economical  transmission  with  ma- 
chinery operating  at  15,000  volts  is  not  far  from  fifty 
miles  where  alternating  current  machinery  is  employed  ; 
that  direct  current  machinery  will  extend  this  limit  is 
difficult  to  predict,  though  it  seems  that  many  cases 
might  be  found  in  which  the  greater  adaptability  of 
direct  current  machinery  to  the  many  uses  for  which  it 
might  be  employed  would  prove  to  be  a  greater  financial 
success  until  the  difficulties  of  manipulating  alternating 
currents,  as  above  indicated,  have  been  more  perfectly 
solved. 


'j&iteratocre. 


Electrical  Enginkh^inu,  Leaflets,  in  three  grades,  Element- 
ary, Intermediate  and  Advanced,  by  Prof.  Edwin  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  F.  R.  A.  S.,  8-vo,  cloth,  300  pp. 
Price  for  each  course,  $3.00.  The  Electrical  Engineer,  New 
York,  1895. 

It  is  gratifying  to  notice  that  the  desire  for  informa- 
tion concerning  the  principles  of  electrical  science  has 
become  sufficient  to  warrant  the  production  of  many 
courses  of  instruction  from  the  pens  of  the  most  distin- 
guished and  competent  engineers.  Among  the  many 
books  published  during  the  past  few  years  with  the  aim 
of  supplying  this  need,  we  have  noticed  none  by  authors 
more  competent  of  speakiug  to  practical  men  than  these 
three  volumes,  which  have  been  divided  into  grades,  as 
best  suited  to  the  needs — first,  of  artisans  with  little  or 
no  knowledge  of  mathematics ;  secondly,  to  the  under- 
standing of  those  having  an  elementary  knowledge  of 
mathematics,  and  thirdly,  to  the  needs  of  students  pur- 
suing a  more  advanced  course  under  the  direction  of  a 
competent  instructor. 

The  value  of  the  study  to  the  student  in  any  such 
course  depends  upon  the  exactness  and  thoroughness 
with  which  the  elementary  principles  are  explained 
rather  than  upon  the  newness  of  the  apparatus  described, 
and  can  never  in  any  published  book  be  entirely  in  har- 
mony with  the  most  recent  practice,  on  account  of  the 
ever-changing  nature  of  recent  applications.  Of  these 
three  sets  of  leaflets,  the  greatest  importance  is  attached 
to  the  elementary  grade,  for  the  reason  that  so  little 
which  is  accurate  has  been  written  that  has  been  adapted 
to  the  understanding  of  electrical  artisans  and  others  with 
little  or  no  previous  knowledge  of  the  subject. 

It  is  a  question  whether  the  advanced  course  does  not 
include  more  than  can  thoroughly  be  taught  to  univer- 
sity students  in  Electrical  Engineering  without  an  exten- 
sion which  would  divide  the  subject  matter  of  these  leaf- 
lets into  two  or  three  separate  courses  of  instruction  ; 
though  for  mechanical  engineers  and  others  whose  time 
is  largely  devoted  to  collateral  branches,  an  elementary 
knowledge  of  the  principles  and  application  of  electric- 
ity is  here  given  most  clearly  and  concisely. 

Turning  our  attention  now  to  the  leaflets  of  the  Ele- 
mentary grade,  and  viewing  them  from  the  standpoint  of 
those  for  whom  they  are  designed,  we  should  expect  to 
find  sufficient  information  therein  to  enable  a  man  who 
has  completed  their  perusal  to  understand  the  conversa- 
tions and  the  simpler  descriptive  writing  of  the  ordinary 
electrical  engineer,  and  we  should  demand  that  the  infor- 
mation should  be  exact,  as  far  as  the  student  is  carried. 
It  is  with  much  pleasure  that  we  find  here  that  this  aim 
has  been  mainly  well  carried  out,  and  that  withal  the 
writing  is  so  phrased  as  to  be  easily  understandable.  But 
we  must  presume  that  there  is  a  good  amount  of  intelli- 
gence and  earnestness  possessed  by  any  man  who  would 
take  the  trouble  to  follow  this  course  voluntarily.  If 
this  is  so,  it  seems  to  us  to  be  a  pity  that  our  authors 
have  begun  by  confusing  the  terms  "energy"  and  "work," 
in  the  first  chapter,  though  each  term  is  correctly  used  in 
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the  body  of  the  book.  Again,  we  notice  that  the  expia- 
tion of  the  term  "potential''  has  been  altogether  omitted, 
though  Its  elementary  explanation  can  certainly  be  made 
simple,  even  though  a  complete  understanding  of  "po- 
tential" may  be  difficult,  and  this  omission  is  the  more 
unfortunate  since  it  is  hardly  possible  for  any  one  to  un- 
derstand what  is  said  by  engineers  without  its  use.  Bo- 
sides  this,  the  term  "potential,"  when  understood,  ex- 
plains more  perfectly  the  character  of  the  volt  as  a  unit, 
and  brings  it  more  nearly  to  the  comprehension  of  those 
who  are  accustomed  to  use  the  common  mechanical 
units  in  the  measurement  of  concrete  quantities.  Exactly 
why  such  a  unit  as  the  watt  is  omitted  from  the  defini- 
tions, when  the  more  complicated  magnetic  units  are 
introduced,  is  hard  to  explain,  especially  as  the  authors 
use  the  unit  by  name  in  the  body  of  their  own  text. 

In  the  discussion  of  magnetism  one  would  criticise  the 
introductiou  of  the  term  "magnetic  flux,"  and  its  confu- 
sion with  the  lines  of  direction  in  a  magnetic  field  ;  these 
terms  are  altogether  distiuct,  and  it  seems  that  a  great 
confusion  may  be  produced  in  the  minds  of  practical  men 
which  will  be  hard  to  eradicate. 

On  the  whole,  however,  these  points  which  have  been 
criticised  are  not  of  great  importance  when  we  observe 
that  tbe  general  tenor  of  the  book  is  exact,  and  that  its 
careful  perusal  will  give  a  good  understanding  of  the 
principles  of  the  science,  and  will  lay  a  firm  foundation 
for  further  study.  If  the  perusal  of  this  first  volume 
will  lead  any  mau  to  continue  his  studies  into  the  second 
or  intermediate  grade  of  leaflets,  the  omissions  we  have 
noticed  are  largely  supplied,  and  a  course  through  the 
two  books  is  the  best  and  most  practical  that  we  have  yet 
seen. 

In  no  one  of  the  three  volumes  is  the  true  theory  of 
the  glass  line  insulator  explained,  and  the  province  of  the 
petticoat  is  not  mentioned.  Many  constructors  are  prone 
to  consider  only  the  insulating  property  of  the  glass 
without  reference  to  surface  conduction,  which  leads 
too  often  to  insulators  beiug  installed  upside  down  as  well 
as  to  the  use  of  porcelain  knobs  out  of  doors,  which  would 
point  to  the  importance  of  a  more  thorough  discussion 
of  the  action  of  line  insulators  in  such  a  course  of  in- 
struction. 

Much  has  been  written  at  many  times,  especially  in 
books  treating  primarily  of  physics,  which  refers  so  im- 
perfectly to  theories  of  electrical  action  that  the  element- 
ary student  is  confused  in  his  more  advanced  studies,  and 
it  is  with  great  gratification  that  we  notice  in  none  of 
these  leaflets  matter  which  must  be  unlearned  before  an 
advance  can  be  made.  The  three  courses  are  well 
adapted  to  the  needs  of  those  for  whom  they  are  de- 
signed, and,  though  each  is  complete  iu  itself,  yet,  as 
already  stated,  a  great  amount  of  benefit  may  be  derived 
in  considering  the  first  two  sets  as  a  continued  course, 
and  in  pursuing  the  third  under  the  direction  of  an  in- 
structor. 

The  Electrical  Transmission  of  Energy,  by  Arthur  Vaughan 
Abbott,  C.  E.,  New  York,  D.  Van  Nostrand  Company;  pp.  586, 
8-vo.     Price,  $4.50. 

We  have  already  published  a  preliminary  notice  of 
this  manual  of  electric  line  construction,  written  by  Mr. 
Abbott,  the  chief  engineer  of  the  Chicago  Telegraph 
Company,  and  under  whose  supervision  some  of  the  best 
transmission  lines  in  the  United  States  have  been  con- 
structed. It  is  not  often  that  an  engineer  so  well  quali- 
fied has  the  inclination,  and  finds  the  time  for  giving  the 
results  of  his  mature  deliberations  to  the  general  public 
through  the  medium  of  a  book,  but  when  it  is  our  good 
fortune  to  obtain  such  a  work,  we  find  with  the  liveliest 
sense  of  satisfaction  that  the  instructions  given  are  all  of 
an  authoritative  character,  and  that  they  will  repay  the 
closest  perusal. 


Naturally  the  section  of  this  book  on  the  construction 
of  aerial  lines,  occupying  three  chapters,  is  the  most 
valuable  and  complete,  since  these  circuits  are  the  ones 
most  carefully  studied  by  the  telephone  engineer.  The 
lines  of  the  American  Bell  Telephone  Company  through- 
out the  country  are  undoubtedly  the  best  constructed 
of  any  system  of  transmission  lines,  and,  although  Mr. 
Abbott  gives  us  complete  information  concerning  the 
general  subject  of  line  guying,  and  the  construction  of 
poles  for  carrying  great  loads,  and  for  standing  the  ex- 
cessive strains  applied  to  anchor  poles,  we  search  in  vain 
for  the  consideration  which  has  led  the  telephone  com- 
pany to  adopt  their  system  of  construction,  which  in- 
cludes extra  braces  for  cross  arms,  and  a  complicated 
system  of  guying  in  the  direction  of  the  line  itself,  iu  ad- 
dition to  the  very  complete  system  of  side  guys  em- 
ployed. The  section  devoted  to  the  construction  of 
electric  railway  circuits  is  more  complete,  including  as  it 
does  the  return  circuit  with  an  extensive  discussion  of 
the  rail  bonding  question  and  electrolysis.  Throughout 
the  book  there  are  a  great  number  of  different  tables, 
some  of  which  have  been  calculated  by  the  author  from 
well-established  data,  while  others  represent  experimen- 
tal results  obtained  by  various  investigators,  and  while 
there  is  no  doubt  of  the  usefulness  of  these  tables  and 
their  general  reliability,  it  seems  unfortunate  that  in  so 
few  cases  are  the  authorities  for  the  tables  given,  which 
leaves  the  reader  in  consequent  doubt  as  to  whether  the 
tables  are  due  to  the  author's  own  investigations,  or  to 
those  of  others  working  in  the  same  line.  This  is  par- 
ticularly uufortuuate  when  we  find  that  in  some  cases 
doubtful  constants  have  been  used,  such  as  the  conduc- 
tivities in  tables  Nos.  3  and  7,  where  undoubtedly  the 
published  reports  of  manufacturing  companies  have 
been  accepted  as  accurate  without  sufficient  justification. 

In  his  discussion  of  wire  gauge  he  states  that  the 
Brown  and  Sharp  gauge  has  been  accepted  as  the  stand- 
ard for  this  country,  but  at  the  same  time  his  tables  for 
iron  wire  refer  to  the  Imperial  Standard  gauge,  which, 
so  far  as  we  are  aware,  has  not  been  used  to  any  extent 
by  either  our  manufacturers  or  constructors.  Some  of 
the  tables  are  also  presented  without  accurate  data  or 
formula  for  their  verification  or  extension,  which  is  in 
many  cases  decidedly  important,  as,  for  instance,  the 
table  on  page  453,  purporting  to  give  the  areas  given, 
covered  by  multiple  wire  systems,  conforms  neither  to 
the  indefinite  formula  which  is  given,  from  which  it  is 
supposed  to  have  been  computed,  nor  to  any  one  of  the 
well-established  methods  of  obtaining  the  results  given. 
Again,  we  find  in  table  No.  55  the  statements  of  the 
relative  amounts  of  conducting  material  required  in 
various  conducting  systems  where  continuous  and  multi- 
phase alternating  systems  are  employed,  but  no  method 
is  given  by  which  the  table  may  be  verified,  or  by  which 
the  engineer  can  obtain  for  himself  the  size  of  conduct- 
ors necessary  to  carry  a  definite  current  on  the  multi- 
phase systems.  Where  curves  and  tables  of  cost  are 
furnished,  we  notice  that  they  refer  more  particularly  to 
European  practice,  and,  in  consequence,  the  data  given 
is  of  comparatively  little  value  to  American  engineers, 
especially  as  no  general  method  is  indicated  whereby 
the  tables  may  be  corrected  in  order  to  conform  with 
our  practice. 

The  same  criticism  that  the  book  conforms  more  nearly 
to  English  practice  than  that  which  is  in  vogue  in  this 
country  may  be  applied  to  the  chapter  on  underground 
lines.  An  explanation  of  this  may  be,  perhaps,  found  in 
the  statement  made  in  the  preface  of  the  book  that  the 
object  aimed  at  is  to  make  the  statements  throughout 
correspond  more  nearly  to  the  future  direction  of  prac- 
tice than  to  a  historical  exposition  of  what  has  been 
done,  but  where  so  important  a  matter  as  the  construe- 
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tion  of  underground  conduits  is  to  be  undertaken,  the 
engineer  would  hardly  be  justified  in  following  the  lines 
laid  down  as  typifying  European  practice  in  the  Crornp- 
ton,  Calender-Weber  and  other  such  systems,  without 
the  aid  of  a  more  definite  expression  of  opinion  and  the 
results  of  experience  than  are  given  in  this  book,  espec- 
ially since  the  descriptions  seem  to  have  been  taken 
from  the  publication  called  "  Practical  Electrical  Engi- 
neering," rather  than  described  from  personal  observa- 
tion. 

Two  long  chapters  are  devoted  to  a  description  of  in- 
struments, and  to  an  exposition  of  the  practical  methods 
of  electrical  measurement,  while  the  only  reason  that 
can  be  discerned  for  their  insertion  is  that  the  methods 
explained  conform  more  nearly  to  engineering  practice 
than  to  those  of  the  laboratory  ;  and,  although  there  can 
be  no  doubt  but  that  there  is  a  need  for  such  treatment 
of  this  subject,  it  is  to  be  very  much  questioned  whether 
the  exposition  occurs  properly  in  this  book,  since  the 
presence  of  these  chapters  must  have  added  to  the  cost 
of  publication,  and  the  matter  published  is  less  than  is 


has  been  closely  followed  without  any  marked  exten- 
sions of  the  methods  and  results  there  given,  except  in 
the  case  where  the  treatment  of  the  calculation  for  the 
most  economical  conductor  in  any  given  transmission  is 
furnished.  While  following  closely  the  lines  laid  down 
by  the  English  author,  he  has  succeeded  in  giving  an  in- 
telligible exposition  of  the  subject,  which  was  decidedly 
lacking  in  the  English  treatise.  The  methods  explained 
for  the  calculations  of  mains  and  feed  wires  in  any  sys- 
tem follow  closely  those  explained  in  the  work  above 
mentioned,  and  it  seems  surprising  that  Mr.  Abbott  has 
not  distinguished  between  circuits  when  lights  are  all  on 
or  all  off  at  one  time,  and  circuits  on  which  the  lights 
are  altogether  independent,  especially  since  the  distinc- 
tion between  these  cases  has  beeu  carefully  made  by 
Carl  Hering  in  his  book,  the  "  Wiring  Computer."  One 
is  compelled  to  feel  on  reading  this  book  that  while  un- 
doubtedly an  authority  on  certain  subjects,  Mr.  Abbott 
has  presented  to  us  a  great  deal  of  undigested  matter, 
and  has  limited  his  discussion  of  the  subjects  with  which 
he  is  thoroughly  conversant  on  account  of  lack  of  space. 


Handling  a  Heavy  Cable. 


required  by  the  engineer  in  all  of  his  every-day  meas- 
urements. It  seems  to  us  that  it  would  have  been  much 
better  if  this  section  had  been  reserved  for  a  more  com- 
plete treatment  in  a  separate  treatise,  especially  as  the 
subject  matter  given  by  Abbott  has  already  been  pre- 
sented by  Park  Benjamin  in  his  book  on  the  Voltaic 
cell. 

We  have  already  alluded  to  the  lack  of  information 
necessary  to  calculate  alternate  current  lines,  and  this 
lack  is  more  apparent  when  we  find  that  a  chapter  has 
been  devoted  to  the  expression  of  the  theory  of  alternate 
currents  following  closely  the  lines  of  Bedell  and  Crehore, 
but  not  advancing  in  any  particular  way  beyond  the 
theoretical  elements  laid  down  by  those  authors.  The 
same  matter  might  have  been  explained  much  more  in- 
telligently had  the  method  of  Steinmetz's  Graphical  An- 
alysis been  followed,  which  would  have  allowed  its  ex- 
tension to  practical  calculations.  The  section  devoted 
to  the  calculation  of  lines  for  both  series  and  parallel 
distribution  is  the  most  complete  that  has  been  given  in 
any  American  book,  but  the  method  of  the  author  in  the 
work  already  noted,  "  Practical  Electrical  Engineering," 


As  we  have  already  said,  the  subject  of  aerial  lines  has 
been  thoroughly  and  well  treated  so  far  as  the  treatment 
goes,  and  that  the  subject  of  electric  railroad  circuits  has 
been  well  covered,  and  that,  although  the  careful  col- 
lection of  matter  contained  in  this  book  is  an  exceed- 
ingly valuable  thing  to  all  engineers,  we  feel  disposed  to 
express  disappointment  that  one  who  is  so  competent  an 
authority  has  not  given  a  fuller  expression  of  opinion  on 
those  subjects  covered  by  his  experience. 

THE    ELECTROLYSIS    OF   ORES. 

The  electrolytic  separation  of  metals  from  their  ores 
is  accomplished  by  first  reducing  the  crude  ore  chemi- 
cally to  salts  capable  of  being  electrolyzed.  Different 
salts  of  the  same  metal,  treated  by  different  methods, 
yield  to  electrolysis  with  different  degrees  of  facility,  and 
produce  the  metal  with  varying  degrees  of  purity,  and  in 
variable  quantity  with  the  same  current.  On  the  nature 
of  the  preliminary  process,  therefore,  depends  the  suc- 
cess or  failure  of  the  results.  Among  the  various  ores 
reduced  in  this  manner  are  zinc,  lead,  copper,  silver, 
gold,  aluminum,  sodium  and  magnesium. 
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SACRAMENTO    ELECTRIC    POWER    AND 
LIGHT    COMPANY. 


The  sub-station  building  of  the  Sacramento 
Electric  Power  and  Light  Company,  corner  of 
Sixth  and  H  streets,  Sacrameuto,  which  was 
only  partially  completed  in  September  last  at 
the  time  of  the  Electric  Carnival,  is  now  finished. 
As  previously  stated,  the  building  is  of  fire-proof 
construction,  and  is  of  practically  three  stories, 
the  basement  being  used  for  storage  purposes, 
the  first  floor  containing  the  three-phase  syn- 
chronous motors  and  the  street  rail  way  generators 
and  arc-lighting  dynamos,  together  with  suites 
of  offices,  while  the  fourth  tioor  contains  the 
step-down  transformer  vaults  and  the  testing 
rooms  and  supply  rooms  and  other  accommoda- 
tions usual  to  central  stations.  On  November 
1st  the  city  service  rendered  from  the  sub-station 
consisted  approximately  of  1500  incandescent 
lamps,  about  100  commercial  arc  lights,  and  650 
horse-power  for  street  railway  uses.  The  com- 
pany has  also  secured  the  city  lighting  contract, 
which  will  call  for  an  additional  100  arc  lamps 
on  December  1st.  Three  or  four  hundred  horse- 
power in  motor  service  is  also  being  delivered. 

The  finishing  of  the  sub-station  and  the  re- 
maining two  penstocks  and  water-wheels  at  the 
Folsom  power-house  practically  marked  the 
completion  of  the  entire  "  Transmission  Plant 
No.  1,"  and  both  of  these  features  are  illustrated 
herewith  as  supplemental  to  the  article  describ- 
ing the  plant  presented  in  the  September  number 
of  The  Journal  of  Electricity. 

The  fact  is  also  announced  that  the  company 
has  placed  on  the  market  its  one  and  one-half 
million  dollars  in  bonds  authorized  two  years 
ago  by  the  stockholders,  and  secured  by  a  deed 


Figures  1  and  2.— The  Sacramento  Electric  Power  and  Light  Company's  Penstocks  at  the 
Folsom  Power  House,  and  the  Sacramento  Sub-station,  respectively. 


of  trust  to  the  California 
Safe  Deposit  and  Trust  Com- 
pany. These  bonds  are  in 
denominations  of  $1000  each, 
and  bear  6  per  cent,  interest. 
Though  issued  in  November, 
1893,  the  managers  of  the  com- 
pany deemed  it  advisable  to 
withhold  the  bonds  from  sale 
until  the  entire  plant  was  com- 
pleted, and  could  demonstrate 
its  ability  to  earn  profits,  and 
none  have  ever  been  sold.  As, 
however,  the  plant  is  now  in 
successful  operation,  and  the 
earnings  have  proved  sufficient 
to  pay  all  the  operating  ex- 
penses and  bond  interest  and 
still  leave  a  handsome  margin 
of  profit  to  the  stockholders, 
application  has  been  made  to 
the  San  Francisco  Stock  and 
Bond  Exchange  to  have  the 
bonds  listed,  and,  after  the 
usual  examination  by  the  Ex- 
ecutive Committee  of  the  Ex- 
change, the  application  was 
granted,  and  the  bonds  were  on 
Nov.  20th  offered  for  sale  for 
the  first  time  at  $104. 

The  statement  of  the  officers 
of  the  company  shows  the  as- 
sets to  be  as  follows  : 
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Hydraulic  works  at  Folsom  (cash  outlay) $  524,837.41 

Convict  labor  performed  by  the  State  for  certain 

rights,  viz :  700,000  working  days  at  $1  per  day 700,000.00 

Sacramento  street  railway  system 610,650.00 

Toboggan  railway  at  East  Park,  Sacramento.  . ......  3,946.00 

Transmission  plant  at  Folsom,  and  transmission  line 

to  Sacramento,  and  buildings  and  lands 496,289.49 

Power  and  distributing  station  at  Sacramento 73,284.40 

Arc  and  incandescent  light  distribution  system  at 

Sacramento 25,000.00 

Total  security  for  bonds $2,434,007.30 

With  no  indebtedness  other  than  the  bond  issue  of  $1 ,500,000.00 

when  the  same  shall  have  been  realized  upon. 

The  gross  annual  income  of  the  company  amounts  to    $212,962.36 

Deducting — 
Operating  expenses  and  maintenance ....  $97,697.11 

Interest  on  $1,500,000  bonds 90,000.00 

187,697.11 

Leaves  an  available  surplus  to  the  stockholders  over 

all  expenses  and  fixed  charges $     25,265.25 

The  capacity  of  the  present  generating  plant  at  Folsom 
is  4000  horse-power,  the  transmission  yieldiug  an  effi- 
ciency in  Sacramento  of  3000  horse-power,  of  which  only 
950  horse-power  are  being  now  used  in  producing  the 
income  of  the  company  as  above  shown. 

Contracts  for  additional  power  and  light  are  now  being 
made,  and  when  the  entire  present  generating  capacity 
of  the  company's  "  Transmission  Plant  No.  1  "  is  used, 
the  net  profits  to  the  stockholder,  after  the  payments  of 
all  charges,  including  bond  interest,  sinking  fund  and 
depreciation,  will  be  upwards  of  $125,000  per  annum, 
leaving  out  of  the  question,  at  present,  future  extensions 
of  the  generating  plant  at  Folsom,  which  can  be  effected 
without  any  further  expenditures  on  dam,  headworks  or 
canal. 

PERSONALS. 

Mr.  S.  Morgan  Smith  of  York,  Pa.,  the  builder  of  the 
well-known  McCormick  Turbine,  is  visiting  San  Francisco. 

Mr.  C.  D.  Crandall,  manager  of  the  Western  Electric 
Co.,  of  Chicago,  who  is  making  a  business  tour  through- 
out the  Pacific  Coast,  is  at  the  Palace  Hotel,  San  Francisco. 


^he  ^rade. 


SPECIAL    REVERSIBLE    MILL    MOTORS. 


The  Card  Electric  Company,  of  Mansfield,  Ohio,  has 
recently  brought  out  a  special  piece  of  apparatus  termed 
a  "  mill  motor,"  which  is  illustrated  herewith,  and  which 


Reversible  Mill  Motor. 
Dr.  Thos.  Addison,  manager  of  the  Pacific  Coast  office 
of  the  General  Electric  Company,   has  returned  to  San 
Francisco  after  an  eastern  business  trip  of  several  weeks 
duration. 


Lundell  Dynamos  for  Gas  Engine  Service. 

is  designed  for  handling,  heavy  machinery  in  rolling 
mills,  foundries  and  other  places  where  a  strong,  simple 
and  serviceable  machine  is  imperative.  As  the  illustra- 
tion shows,  this  motor  is  completely  enclosed,  and  can  be 
used  with  safety  in  places  where  the  open  type  of  motor 
would  soon  be  damaged  from  dust  or  occasional  wetting. 

Particular  attention  is  called  to 
the  method  of  mounting.  The 
front  of  the  motor  is  supported 
on  a  cast-iron  stand,  rigidly  fas- 
tened to  the  bed  plate  of  the 
machine  or  other  foundation, 
with  trunnions  on  each  side  of 
the  upper  part  taking  through 
suite  bearings  on  the  motor  case, 
forming  a  pivot  for  the  motor 
to  swing  on.  The  rear  part  of 
the  motor  is  supported  on  springs 
at  each  side,  with  springs  above, 
held  in  compression  by  bolts 
through  the  pedestals,  which 
support  them,  and  which  are  also 
fastened  to  the  bed  plate.  The 
object  of  this  arrangement  isto 
provide  a  flexible  support  for 
the  motor,  and  a  cushion  for 
the  gearing  when  heavy  loads 
are  thrown  on  the  motor  or  the 
direction  of  rotation  is  suddenly 
reversed.  In  practice  it  has 
been  found  to  work  admirably, 
and,  in  addition  to  saving  the 
gears,  gives  the  motor  a  notice- 
able advantage  in  starting  heavy 
loads  at  slow  speed.  Where  the 
conditions  are  such  that  the  spring  suspension  is  not 
advisable,  brackets  are  provided  on  the  motor  for  bolting 
to  the  bed  plate  or  foundation,  rigidly. 

The  "  reversible  mill  motor  "  when  used  with  a  suit- 
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able  controller  and  current  regulator  makes  a  very  de- 
sirable outfit  for  operating  cranes,  turn-bridges,  hoists, 
bending  rolls  and  other  kinds  of  machinery  which  require 
various  speeds  in  either  direction.  The  motors  are  made 
in  20,  25,  30,  35  and  40  horse-power  sizes,  and  are  han- 
dled by  the  Sterling  Electric  Supply  Company,  Pacific 
Coast  agents,  San  Francisco. 


eral  offices  of  the  company,  and,  in  addition,  has  rented 
the  basement  of  the  building,  to  be  used  as  warerooms. 
Many  car-loads  of  electrical  appliances  of  every  descrip- 


TIE    PLATES    ON    ELECTRIC    RAILWAYS. 

The  street  railway  manager  whose  ties  on  country  di- 
visions are  cut  by  rail  flanges  or  weakened  by  frequent 
spiking,  and  who  has  found  no  satisfaction  or  adequate 
prevention  of  these  and  similar  troubles,  will  be  pleased 
to  learn  of  the  remarkable  success  being  achieved  with 
the  Servis  Tie-plate  on  electric  lines.  These  simple  ap- 
pliances, which  are  used  in  numberless  quantities  on 
steam  roads,  have  only  recently  been  introduced  for  serv- 
ice on  electric  lines,  but  sufficient  experience  has  already 
been  had  to  demonstrate  that  with  these  tie  plates,  even 
under  the  heaviest  traffic,  the  full  life  of  the  tie  is  se- 
cured, viz.:  cedar,  twelve  years  and  upward  ;  black  and 
red  cypress,  fifteen  years  and  upward  ;  redwood,  twenty 
years  and  upward.  Even  in  the  busy  yards  of  steam 
roads,  under  constant  and  heaviest  traffic,  ties  have  their 
period  of  usefulness  exteuded  from  two  to  eight  years 
and  upward,  according  to  the  quality  of  the  timber. 

As  shown  iu  the  accompanying  illustration,  the 
Servis  Tie-plate  simply  consists  of  a  plate  of  cast  iron, 
ribbed  on  one  side,  and  varying  iu  width  from  3|  inches 
to  6  inches.  The  plates  are_placed  upon  the  tie  with  their 
ribs  running  parallel  with  the  grain  of  the  wood,  and 
the  flanges  are  driven  into  the  tie  when  first  applied,  but 
after  short  service  the  fibre  of  the  tie  is  compressed,  its 
upper  surface  is  forced  down  to  the  plane  of  the  surface 
of  the  tie,  and  a  perfect  union  of  the  plate  and  tie  thus 
occurs.  Marked  economy,  not  only  in  the  life  of  the  tie, 
but  in  preventing  spreading  of  rails  or  widening  of 
gauge,  in  breaking  ties  and  rails,  and  in  breaking  wheels, 
occurs,  in  addition  to  which  the  tie  plate  even  tends 
to  hold  broken  rails  securely  in  place  under  moving 
trains. 

Interesting  literature  concerning  "Proofs  of  Servis  '  may 
be  obtained  from  C.  B.  Kaufman  &  Co.,  525  Mission 
street,  San  Francisco,  Pacific  coast  agents  for  the  Q.  & 
C.  Co.  of  Chicago. 

NEW    WESTINGHOUSE    OFFICE. 


The  San  Francisco  office  of  the  Westinghouse  Electric 
and  Manfacturing  Company  is  moving  from  the  sixth 


Tie  Plates  on  Electric  Railways. 

floor  of  the  Mills  Building  to  the  large  and  commodious 
suite  of  offices  on  the  southeast  corner  of  the  ground 
floor  of  the  same  building,  which  will  constitute  the  gen- 


Some  Products .  of  the  San  Francisco  Works  of  the 
Washburn  &  Moen  Mfg.  Co. 

tion  are  being  stored  there,  and  hereafter  the  company 
will  be  able  to  furnish  electric  lighting,  railway  or  trans- 
mission apparatus  of  almost  every  description,  together 
with  the  usual  central  station  supplies,  without  delay 
from  its  San  Francisco  office  on  the  shortest  notice. 


HANDLING    A    HEAVY    CABLE. 


One  of  the  first  products  of  the  San  Francisco  Works 
of  the  Washburn  &  Moen  Manufacturing  Company  is  the 
heavy  cable  manufactured  for  the  Market  Street  Railway 
Company,  and  which  is  illustrated  on  page  122.  This 
cable  is  31,000  feet  in  length,  is  of  1^  inches  in  diameter, 
weighs,  including  reel  and  truck,  130,000  pounds,  and, 
as  shown,  required  fifty-six  truck  horses  to  haul  it. 
Another  almost  equally  heavy  cable,  30,000  feet  in  length, 
has  recently  been  shipped  to  the  Front  Street  Cable  Rail- 
way Company  of  Seattle,  Wash. 

LUNDELL    DYNAMOS   FOR   GAS   ENGINE 
SERVICE. 


Herewith  is  illustrated  a  modification  of  the  well- 
known  Lundell  generator  as  constructed  for  service  in 
isolated  lighting  when  the  motive  power  is  furnished  by 
a. gas  engine.  Great  improvements  have  been  made  in 
the  last  few  years  in  gas  engines,  but  up  to  this  date  no  gas 
engine  above  5-horse  power  has  been  available,  it  is  said, 
that  could  be  relied  upon  to  operate  at  uniform  speed. 
Iu  order  to  provide  for  absolutely  uniform  electro-mo- 
tive force,  or,  in  other  words,  uniform  incandescence  of 
electric  lamps  in  such  a  plant,  the  Interior  Conduit  and 
Insulator  Co.  has  built  a  special  generator  which  carries, 
in  addition  to  the  belt  pulley,  a  fly  wheel  of  heavy  rim 
weight.  In  this  fly  wheel  is  stored  up  sufficient  energy  to 
compensate  for  the  slight  inherent  irregularities  in  the 
speed  of  the  gas  engine.  It  will  be  observed  that  extra  care 
has  been  taken  in  furnishing  substantial  pedestals,  heavy 
shaft,  and  modern  self-aligning  and  self-oiling  bearings. 
The  efficiency  of  the  dynamos  is  from  86  per  cent,  for  the 
small  machines  to  95  per  cent,  for  the  largest  machines. 
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Thus  far  the  trolley  wire,  languidly  drooping  earthward,  has  ex- 
ercised a  nice  discretion,  killing  only  its  natural  enemy,  the  horse. 
But  there  are  many  people  on  earth,  and  even  a  trolley  wire  may 
be  indiscreet.— San  Francisco  Examiner. 


The  evidence  that  trees  have  been  killed  by  electricity  has 
been  furnished  by  the  fact  that  in  numberless  instances  the  trees 
through  which  electric  light  wires  pass  died  in  an  hour  during  a 
storm,  while  those  standing  a  few  feet  from  the  wires  were  un- 
injured. These  results  will  raise  the  question  as  to  the  liability 
of  electric  light  companies  for  the  damage  caused  by  the  killing 
of  shade  trees.— San  Mateo  (Cal.)  Leader. 


The  great  possibilities  for  electrical  power  under  the  Southern 
California  Mountain  "Water  Company's  system  is  not  generally 
known  by  the  people  at  large.  Recent  estimates  show  that,  in 
the  2000  feet  fall  of  500  inches  of  Pine  Creek  above  Barrett  dam, 
1600  horse  power  can  be  developed,  and  that,  in  the  1600  foot  fall 
of  1500  inches  from  Cottonwood  Creek,  4300  horse-power  can  be 
developed,  while  between  Barrett  dam  and  the  city,  2200  horse- 
power can  be  developed.— San  Diego  (Cal.)  Union. 

Electricity  is  the  coming  power  for  manufacturing,  transporta- 
tion and  lighting  purposes,  and  the  problem  is  how  and  where  to 
secure  it  best  and  cheapest.  San  Bernardino  will  soon  want 
power  for  electric  cars  and  for  motive  power  in  shops  and  manu- 
factories, and  it  is  well  to  look  after  the  supply,  or,  large  as  it  is, 
it  may  be  too  late  to  secure  it  advantageously  when  wanted. 
There  seems  an  almost  inexhaustible  power  for  the  production  of 
electricity  in  our  mountain  streams,  but  it  is  being  secured  and 
utilized,  and  when  a  large  supply  is  needed  for  San  Bernardino, 
it  may  be  too  late. — San  Bernardino  (Cal.)  Sun. 

The  discovery  of  acetylene  may  serve  as  a  reminder  that  the 
gentlemen  who  covered  many  pages  of  magazines  and  so  many 
columns  of  newspapers  demonstrating  the  certainty  of  the  failure 
of  the  oil  and  coal  fields,  and  bewailing  the  fate  of  the  race  when 
this  day  came,  were  wasting  their  time.  Electricity,  the  devel- 
opment of  water  powers  that  electricity  has  made  available,  the 
discovery  of  acetylene,  and  the  probable  discovery  of  agents  even 
more  valuable,  make  it  likely  that  coal  and  oil  will  be  displaced 
from  use  or  relegated  to  an  unimportant  position  long  before  the 
supply  of  these  products  in  the  earth's  treasuries  have  come  to 
an  end.  It  is  just  as  well  to  avoid  crossing  bridges  before  we  get 
to  them,  and  we  need  not  despair  of  the  future  of  the  race  till  the 
catastrophe  that  may  threaten  it  has  actually  come.  The  re- 
sources of  the  future  may  not  be  inexhaustible,  but  they  are  be- 
yond the  reasoning  of  the  finite  mind. — San  Francisco  Chronicle. 

It  is  quite  common  to  hear  of  irrigation  works  being  utilized  for 
the  generation  of  electric  power.  In  all  parts  of  this  State  where 
large  dams  have  been  constructed  or  are  being  constructed 
or  projected  for  irrigation  purposes,  the  people  are  contemplating 
the  establishment  of  manufacturing  plants  to  be  operated  by 
electricity  generated  by  the  water  power  developed  at  the  dams. 
The  water  power  at  La  Grange  developed  by  the  dam  of  the 
Turlock  and  Modesto  Irrigation  district,  which  dam  cost  $650,000, 
and  is  the  highest  in  the  world,  is  to  be  utilized  in  this  way.  A 
combined  power  and  irrigation  company  has  recently  been  or- 
ganized at  Kaweah,  and  every  day  brings  news  of  similar  enter- 
prises in  other  parts  of  the  State.  The  effects  of  this  union  of 
irrigation  and  electric  power  plants  is  sure  to  be  highly  beneficial 
to  the  public.  The  capital  invested  primarily  for  irrigation  pur- 
poses will  be  earning  interest  in  two  directions.  This  will  result 
in  making  both  irrigation  and  electric  power  cheaper  to  the  con- 


sumer than  either  would  be  without  the  other.  Another  good 
effect  will  be  that  irrigation  projects,  which  would  not  be  under- 
taken on  account  of  the  expense  or  of  the  small  area  to  be  accom- 
modated, can  be  made  protfiable  by  using  the  water  for  the 
generation  of  electric  power.  We  have  no  doubt  that  this  will 
cause  the  development  of  vast  agricultural  areas,  which  would 
otherwise  have  remained  arid  and  unproductive.  The  use  of 
water  for  irrigation  and  motive  power  will  thus  make  deserts  to 
blossom  as  the  rose,  and  convert  dry  pasture  lands  into  rich 
farming  communities  dotted  with  towns  and  villages,  vocal  witli 
the  hum  of  machinery  and  the  songs  of  prosperous  artisans.  It 
is  usual  to  speak  of  Santa  Cruz  County  as  being  in  no  need  of  irri- 
gation. This  is  true,  comparatively  speaking.  Our  county  is  not 
subject  to  the  drouths  which  afflht  other  portions  of  the  State. 
But  irrigation  would  pay  even  in  Santa  Cruz.  A  glance  at  the 
market  gardens  of  Chinese  and  Italians  in  this  vicinity  will  con- 
vince any  observer  of  the  truth  of  this  proposition.  There  are 
scores  of  small  valleys  and  mesas  in  the  county,  which  might  be 
bearing  three  luxuriant  crops  a  year  instead  of  one  crop  as  at 
present.  All  that  is  needed  to  treble  or  quadruple  the  productive 
capacity  of  large  Santa  Cruz  areas  is  to  spread  upon  them  some 
of  the  liquid  treasures  of  the  mountain  streams  that  go  idly  to 
the  sea.  These  streams  should  be  utilized  for  irrigation  and  elec- 
tric power.  Santa  Cruz  should  not  be  behind  in  the  procession, 
which  is  moving  on  towards  wealth  and  prosperity  in  other  parts 
of  the  State  under  the  combined  banners  of  irrigation  and  electric 
power. — Santa  Cruz  (Cal.)  Sentinel. 

MISCELLANEOUS. 


Oakland,  Cal. — The  Electric  Specialties  Co.  has  adopted  the 
novel  means  of  advertising  of  giving  evening  street  lectures  on 
electricity. 

Yokohama,  Japan. — A  double  nozzle  six-foot,  150-horse-power 
Pelton  wheel,  to  run  under  120-foot  head,  is  being  installed  in  the 
silk  weaving  mill. 

Salt  Lake  City,  Utah. — F.  M.  Ulmer  is  experimenting  at  the 
Ontario  mine  with  an  electrical  device  designed  to  save  quicksil- 
ver and  all  other  free  metals  in  tailings. 

Blue  Lakes,  Idaho. — I.  B.  Perrine  proposes  to  construct  a 
dryer  for  evaporating  fruit,  in  which  electricity,  presumably  to 
be  generated  at  Shoshone  Falls,  will  be  used  to  generate  heat. 

Reno,  Nev. — A  quarterly  license,  ranging  from  $25  on  corpora- 
tions whose  monthly  receipts  equal  or  exceed  $10,000  down  to  $10 
on  corporations  whose  monthly  receipts  are  between  $1,000  and 
$2,000,  has  been  levied  upon  the  water,  gas  and  electric  lighting 
industries  of  this  city. 

Stockton,  Cal. — The  estimated  steam  power  consumption  in 
this  city  is  approximately  1750-horse-power,  apportioned  princi- 
pally as  follows:  The  Sperry  and  Crown  flour  mills  about  450- 
horse-power  each,  the  Union  Mill  about  300-horse-power,  and  the 
Gas  Company  about  350-horse-power,  the  present  cost  of  same 
being  about  five  dollars  per  horse-power  per  month. 

San  Francisco,  Cal.— The  Electrical  Engineering  Company 
reports  the  sale  of  two  direct-connected  double  worm  gear  electric 
passenger  elevators,  to  be  used  in  Dr.  Hertzstein's  office  building 
and  hospital,  and  one  high-speed  electric  elevator  to  be  used  in 
the  new  Cliff  House.     This  latter  elevator  will  have  a  travel  of 

125  feet,  which  is  the  highest  in  the  city. W.  P.  Freeman  of 

Boston  proposes  to  establish  a  factory  for  the  manufacture  of  rub- 
ber and  electrical  appliances. The  Safety   Electric  Elevator 

Company  has  been  incorporated  by  J.   W.  Gentry  and  others. 

Capital  stock,  $100,000. Among  the  recent  installations  made 

by  the  Girard  Water  Wheel  Company  are  the  following :  A  50- 
horse-power  Girard  wheel  for  the  Channel  Bend  Mining  Company 
near  Volcanoville,  Cal.,  and  a  200-horse-power  Girard  wheel  for 

the  Ontario  Electric  Company  of  Ontario,  Cal. H.  A.  Russell, 

late  manager  of  the  Pacific  Coast  office  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Company,  has  accepted  the  selling  agency 
of  the  General  Electric  Company. 
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Reports  of  the  Jffonth, 


TRdNSPORT/ITION. 


LITIQflTION. 


San  Fhancisco,  Cal. — The  Superior  Court  has  decided,  in  the 
suit  of  Lucien  Spencer  vs.  The  Market  Street  Kail  way  Company 
for  $25,000  damages  for  personal  injuries,  that  a  street  railway 
company  is  not  liahle  for  injuries  sustained  by  a  person  who  has 
been  pushed  off  a  car  by  some  one  other  than  an  employee. 

Spokane,  Wash.  —Judge  Moore  has  decided  that  the  original 
franchise  of  the  Union  Light  and  Power  Company  has  expired 
by  reason  of  failure  to  begin  operations  in  good  faith  within  the 
time  specified,  or  within  a  reasonable  length  of  time.  An  in- 
junction preventing  the  Chief  of  Police  from  removing  poles  that 
have  been  erected  was  therefore  denied. 

Sacramento,  Cat,.— The  Western  Electric  Company  lias  brought 
suit  in  the  United  States  Circuit  Court  against  the  Capital  Tele- 
phone and  Telegraph  Company  for  alleged  infringement  of  Leroy 
B.  Firman's  patent  No.  252,576,  dated  Januaiy  17,  1882,  on  mul- 
tiple switchboards,  and  on  the  Watson  patent,  No.  270,582,  of  Jan- 
uary 9th,  1883. Judge  Catlin,  of  the  Superior  Court,  has  issued 

a  peremptory  writ  of  mandate  commanding  the  Central  Electric 
Railway  to  sell  and  supply  to  E.  W.  Hale  et  al.,  petitioners,  such 
school  passes  as  the  petitioners  may  require  to  furnish  its  cus- 
tomers. This  the  railway  company  had  refused  to  do  because  of 
a  contract  previously  entered  into  with  another  business  firm,  as 
a  result  of  which  Hale  Bros.  &  Co.  were  prevented  from  receiv- 
ing  such    passes. Allen  L.   Clare  has  sued  the  Sacramento 

Power  &  Light  Co.  for  $50,150  damages  and  costs  for  personal  in- 
juries alleged  to  have  been  received  from  a  charged  guy  wire. 


<10nn<MK/lTION. 


Stockton,  Cal. — The  Gamewell  Co.  has  sold  to  thecity  twelve 
Standard  Gardner  boxes,  and  three  15  inch  combined  gongs  and 
indicators. 

Los  Angeles,  Cal. — The  Board  of  Public  Works  has  recom- 
mended that  the'  bids  of  Herman  de  Laguna  for  $333.00  for  a  tele- 
phone franchise  be  accepted. 

Tulare,  Cal. — Seven  Excelsior  Gamewell  boxes,  together  with 
a  tower-bell  and  other  Game-well  apparatus,  constitute  the  new 
fire-alarm  system  recently  installed. 

Santa  Barbara,  Cal. — The  fire-alarm  system  has  been  in- 
creased by  the  addition  of  eight  non-interfering  Gamewell  boxes, 
one  bell-striker,  one  combined  gong  and  indicator,  and  four  miles 
of  circuit,  all  of  the  Gamewell  system. 

Eureka,  Cal.— The  John  Vance  Mill  and  Lumber  Company 
has  secured  the  privilege  of  laying  and  maintaining  a  submarine 
telephone  cable  from  Eureka  to  the  Samoa  Mill,  via  Woodley  and 
the  Gunther  Islands,  across  the  intervening  channel. 

San  Jose,  Cal. — The  People's  Telephone  and  Telegraph  Com- 
pany has  been  incorporated  for  the  purpose  of  building  a  tele- 
phone system  in  this  city,  to  work  in  conjunction  with  the  out- 
side lines  of  of  the  California  Telephone  and  Construction  Com- 
pany. 

Portland,  Or. — The  Oregon  Electrical  Construction  Company 
has  been  incorporated  to  build  and  operate  telephone  and  tele- 
graph lines  and  branch  lines  between  Portland  and  Astoria.  Cap- 
ital, $20,000;  incorporators,  G.  F.  Huesner,  F.  C.  Miller  and  J. 
S.  Urquhart. 

Tucson,  Ariz. — Chas.  F.  Hoff  proposes  to  install  a  telephone 
system  at  Nogales  and  Tucson  this  winter,  and  will  endeavor  to 
connect  Phcenix  with  Prescott  and  later  extend  to  Flagstaff,  after 
which  he  will  work  the  other  way,  from  Tucson  to  Oracle,  thence 
to  Mammoth,  Florence  and  Mesa,  making  a  continuous  line  from 
Nogales  to  Flagstaff. 


Phoenix,  Ariz.— The  Five  Points  Street  Railway  Company  pro- 
poses to  substitute  electric  for  mule  power,  and  to  extend  its  sys- 
tem to  Alhambra  and  Glendale. 

San  Jose,  Cal  —The  Board  of  Trade  has  pledged  itself  to  use 
its  best  endeavors  to  raise  $50,000  towards  the  construction  of  the 
San  Jose  and  Saratoga  Electric  road. 

Santa  Cruz,  Cal.— The  Electric  Railway  Company  denies  the 
report  that  it  will  install  a  power  plant,  as  it  is  under  contract  to 
buy  power  from  the  El'  ctric  Light  Company  until  next  Sep- 
tember. 

Vancouver,  Wash.— An  electric  road  to  cost  $200,000  is  pro- 
jected to  run  from  this  city  through  Fruit  Valley  to  some  point 
on  Vancouver  Lake  or.  Salmon  Creek. 

Stockon,  Cal.— James  A.  Louttit  states  that  work  on  "the 
Stockton  and  Lodi  Terminal  Railway  will  probably  be  resumed 
soon,  and  that  the  change  in  the  proposed  motive  power  from 
steam  to  electricity  is  contemplated. 

Sacramento,  Cal. — The  Chamber  of  Commerce  has  appointed 
a  committee  to  call  on  the  contestants  along  the  line  of  the  pro- 
posed Orangevale  and  Sunset  Colony  Electric  Railroad,  and  en- 
deavor to  remove  the  temporary  obstacles  in  the  way  of  at  once 
starting  the  work. 

Santa  Monica,  Cal.— The  Pasadena  and  Pacific  Electric  Railway 
Company  proposes  to  build  a  branch  line  on  Oregon  Avenue,  from 

Ocean  Avenue  to  Twenty-seventh  street. The  first  section  of 

the  Los  Angeles  and  Pacific  Electric  Road  is  completed  to  the 
Junction,  and  is  in  operation. 

Oakland,  Cal. — The  San  Pablo  Avenue  Cable  Line  is  to  be 
changed  to  an  electric  system  next  year,  when  it  will  be  extended 
from  Emeryville  along  San  Pablo  avenue  to  West  Berkeley,  with 
a  loop  from  the  main  line  to  the  present  terminus  of  the  Tele- 
graph avenue  system  at  the  University.  Power  will  be  taken 
from  the  Temescal  power-house. 

Seattle,  Wash. — The  Front  Street  Cable  Railway  Company 
has  received  from  Washburn  &  Moen  a  l>8-inch  cable  30,000  feet 
in  length.  This  cable  was  made  in  San  Francisco,  and  was  shipped 
by  rail,  as  it  was  too  heavy  to  handle  by  water. L.  H.  Grif- 
fith, of  this  city,  left  for  Central  America  October  30th,  where  he 
expects  to  build  an  electric  railway. 

Santa  Barbara,  Cal. — The  first  spike  in  the  new  line  of  the 
Santa  Barbara  Consolidated  Electric  Railway  system  was  driven 

by  Mr.  A.  Hope-Doeg  on  October  11th The  Consolidated  Co. 

has  completed  arrangements  to  erect  its  power-house  in  Summer- 
land,  and  will  place  therein  a  500-horse-power  engine  and  boiler, 
and  two  75-horse-power  generators. 

Los  Angeles,  Cal. — W.  D.  Larrabee  has  been  granted  a  special 
franchise  to  construct  and  operate  an  electric  road  for  a  period  of 
twenty-three  months,  from  Fair  Oaks  Avenue,  on  Pasadena  street, 

to  the  Mountain  View  Cemetery,  with  two  branches. Among 

improvements  contemp'ated  by  the  Los  Angeles  Consolidated 
Railway  Company  are  the  equipping  of  the  Boyle  Heights,  East 
Side,  AVest  Lake  and  Grand  Avenue  Cable  Lines  with  electricity, 
and  the  converting  of  the  Central  Avenue  Cable  engine-house  in- 
to an  electric  power-house.  A  1000  horse-power  engine  has  been 
ordered  for  the  latter,  and  bids  are  out  for  a  1200  horse-power  en- 
gine for  the  same  place.    The  company  is  employing  about  600 

men,  400  of  which  operate  the  cars,  etc. The  Boyle  Heights 

and  West  Side  Park  branches  of  the  Los  Angeles  Railway  Com- 
pany will  be  in  operation  by  December. A  bond  has  been  filed 

by  W.  S.  Hook  in  the  sum  of  $10,000  for  the  faithful  carrying  out 
of  the  franchise  granted  him  by  the  Council  for  the  building  of 
an  electric  street  railway  from  the  intersection  of  Freeman  and 
Bush  streets,  southwest  on  Bush  to  Hoover,  thence  south  on 
Hoover  to  Forrester  Avenue. 
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Mesa,  Arizona. — Contractor  Van  Slyke  of  Phienix  is  to  build 
the  Consolidated  Company's  new  power  house. 

Los  Angeles,  Cal. — Ordinance  No.  3151  has  been  passed,  grant- 
ing W.  S.  Hook,  Manager,  a  street  railway  franchise. 

Newcastle,  Cal.— The  pole  line  of  the  South  Yuba  Electric  Co. 
is  being  erected  between  Newcastle  and  Roseville,  and  will  reach 
Sacramento  before  New  Year. 

Lemooke,  Cal.— The  West  Side  Land  and  Canal  Co.  proposes  to 
irrigate  lands  on  the  west  side  of  Kings  River,  raising  the  water 
from  wells  by  means  of  electric  pumping  plants. 

Vancouver,  B.  C— F.  S.  Barnard  has  notified  the  City  Council 
that  he  has  procured  sufficient  English  capital  to  install  a  trans- 
mission plant  for  operating  the  street  railway  and  lighting  sys- 
tems. 

Tuolumne  County,  Cal. — The  Rawhide  mine  has  ordered  a 
500-horse-power  three-phase  G.  E.  transmission  p.ant,  the  dis- 
tance of  transmission  being  ten  miles,  and  the  generators  to  be 
direct  driven  from  Pelton  wheels. 

Sonora,  Cal.— P.  J.  Sullivan,  Secretary  of  the  Buchanan  Min- 
ing Company,  states  that  the  company  will  build  the  dam  in 
Hunter  Canon,  from  which  ample  power  will  be  derived  to  oper- 
ate the  Buchanan  and  Hunter  mines  by  electric  power. 

City  of  Mexico,  Mexico. — Ramon  Sanchez  has  ordered  a  600 
horse-power  three-phase  transmission  plant  to  be  direct  driven 
from  Pelton  wheels  to  operate  his  paper-mills.  The  order  was 
placed  through  S.  C.  Peck  of  the  International  Thomson-Houston 
Company. 

Logan,  Utah. — T.  A.  Davis,  promoter  of  the  Hercules  Electric 
Light  Co.,  together  with  P.  M.  Munn  &  Eldon  P.  Bacon,  electri- 
cal engineers,  formerly  of  Telluride,  Colorado,  are  about  to  com- 
mence work  on  the  plan,  which  proposes  to  transmit  1000  electrical 
horse-power  from  the  water-power  of  Logan  Canon,  three  miles 
distant. 

San  Francisco,  Cal. — The  new  electric  lines  on  Ellis,  O'Far- 
rell,  Devisadero,  Fillmore,  Turk,  Eddy  and  Page  streets  are  now 

in  regular  operation. A  force  of  2000  men  were  put  at  work  on 

the  Ingleside  extension  on  November  1st  in  order  that  the  elec- 
tric road  might  be  completed  to  the  new  race  track  by  Thanks- 
giving Day. 

Sacramento,  Cal. — The  Central  California  Electric  Light  and 
Power  Co.  (The  North  Yuba  Canal  Co.)  has  been  awarded  the 
county  franchise  for  erecting  a  transmission  line  along  the  county 
highways,  between  the  Placer  County  line   near   Antelope   and 

the  city  limits. The  Bee  expresses  the   belief  that  friendly 

relations  exist  between  the  Central  California  Electric  Co.  and 
the  Capital  Gas  Co.,  and  that,  if  the  former  does  not  desire 
to  retail  electric  light  and  power,  its  output  will  probably  be  ac- 
quired by  the  Capital  Gas  Co. 

Fresno,  Cal. — Work  on  the  thirty -five  mile  transmission  plant 
of  the  San  Joaquin  Electric  Company  is  progressing  satisfactorily. 
The  canal  and  flume  are  completed,  the  reservoir  is  well  under 
way,  andfive  carloads  of  copper  wire  is  being  strung.  The  Fresno 
sub-station  is  being  erected  near  the  corner  of  O  and  Fresno 
streets. The  San  Joaquin  Electric  Co.,  which  will  undoubt- 
edly be  in  operation  by  February  1st,  has  thus  far  arranged  to 
supply  power  to  the  Mandary  Planing  Mill,  the  Fresno  Agricul- 
tural Works,  the  Sperry  Flour  Mills  and  the  City  Water  Works. 

Angels,  Cal. — Geo.  W.  McNear  proposes  to  build  a  dam  about 
three  miles  below  Bostwick  Bar  to  develop  about  2000  horse- 
power of  electric  power  for  operating  mines  in  this  vicinity.  The 
Stanislaus  River  at  the  site  of  the  dam  is  155  feet  wide  and  con- 
fined by  cliffs  300  feet  high,  and  40,000  miner's  inches  of  water 
have  been  located.  Henry  L.  Smith  is  to  be  in  charge  of  the  en- 
gineering.  Newspapers    report    that  the    TJtica  mines   have 


contracted  for  a  large  electric  plant  to  furnish  1000  horse-power 
for  running  the  company's  mills.  The  water  wheels  will  be  run 
under  a  head  of  nearly  1700  feet,  and  the  scheme  involves  a  trans- 
mission of  eight  miles  from  Murphy's  Canon  to  Angels. 

Stockton,  Cal. — The  Blue  Lake  Water  Company  is  maturing 
plans  for  installing  an  electric  transmission  from  the  Blue  Lake 
region  down  the  Mokelumne  River  to  Wallace,  and  from  there  on 
to  this  place.  Near  the  Big  Bar  bridge  of  the  Mokelumne  River 
a  fall  of  1043  feet  can  be  developed,  which  is  said  to  be  capable  of  ■ 
generating  50,030  horse-power.  At  the  present,  the  company  is 
taking  water  from  its  reservoirs,  which  is  used  for  mining  pur- 
poses, and,  it  is  stated,  that  there  is  sufficient  water  power  now 
going  to  waste  to  generate  8000  horse-power.  It  is  believed  that 
at  least  2000  horse-power  can  be  used  in  this  city  from  the  outset, 
and  work  will  be  commenced  as  soon  as  sufficient  power  has  been 

contracted  for  to  pay  a  reasonable  return  on  the  investment. 

Still  another  project  for  transmitting  electric  power  to  this  city 
has  been  started,  the  latest  scheme  being  to  utilize  the  water  of 
the  Salt  Spring  Valley  reservoir,  twenty-four  miles  distant.     It  is 

said  that  7000  horse-power  can  be  delivered. Sidney  Newell, 

Jr.,  is  exploiting  an  electric  transmission  project  to  use  the  water 
power  of  the  Blue  Lakes,  forty  miles  distant.  The  installation  of 
two  1000-kilowatt  alternators  is  proposed  at  an  estimated  cost  of 
$164,336,  exclusive  of  buildings,  water-wheel  plant,  water  develop- 
ments or  local  distributing  circuits.  This  project  is  entirely  dis- 
tinct from  the  original  Blue  Lakes  scheme  that  has  long  been  be- 
fore the  public. The  transmission  of  2000  horse-power   from 

Mokelumne  Hill  is  talked  of. 
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Tacoma,  Wash. — Since  the  reduction  in  rates  the  business  of 
the  city  lighting  plant  has  been  increased  to  the  fullest  capacity 
of  the  plant,  which  is  5000  incandescents  and  750  arc  lamps. 

San  Bernardino,  Cal. — The  Trustees  have  advertised  for  bids 
for  from  60  to  100  arc  lights,  to_  be  furnished  for  one  year  from 
December  15th,  and  all  bids  to  be  in  by  noon,  December  5th. 

Cathlamet,  Wash. — Will   Smith  expects  to  put  in  an  electric 

light  plant,  to  be  operated  by  water  power  from  Birney  Creek. 

The  Clifton  Cannery  has  been  fitted  up  with  an  electric  light 
plant. 

San  Pedro,  Cal. — J.  E.  Tult  and  Charles  C. Glass  have  applied 

for  an   electric  lighting    franchise The  Long  Beach  Electric 

Light  Co.,  having  secured  the  city  lighting  franchise,  has  ordered 
a  Corliss  engine  and  dynamo. 

Oakdale,  Cal. — L.  P.  Drexler,  of  San  Francisco,  is  interested 
in  a  project  to  establish  a  light  and  power  plant  for  this  place,  to 
be  operated  by  water  power  taken  from  the  flume  across  the 
Stanislaus  River,  sixty  miles  above. 

Missoula,  Mont. — H.  M.  Byllesby,  President  of  the  Missoula 
Electric  Light  and  Power  Company,  has  arranged  with  the  Bon- 
ner Company  for  improved  facilities  with  which  to  operate  the 
plant,  and  the  work  of  installation  is  progressing  rapidly. 

Modesto,  Cal. — The  Modesto  Gas  Company  has  secured  the 
co  tract  for  street  lighting  for  one  year  from  December  1st  at  the 
rate  of  $3  per  50-candle-power  lamp  per  month,  moonlight  sched- 
ule, and  $4.50  per  50-candle-power  lamp  per  month,  all  night 
schedule. 

Sonora,  Cal. — The  Grant  Bannister  Company  has  bought  the 
electric  lighting  plant  of  the  Sonora  Electric  Light  Company, 
which  will  be  enlarged  by  the  addition  of  a  200-kilowatt  three- 
phase  generator,  and  will  be  moved  about  four  miles  out  of  town, 
where  water  power  is  available. 

Sacramento,  Cal. — The  South  Yuba  Co.  has  been  granted  the 
privilege  to  erect  poles  for  its  proposed  transmission   lines  in 

Sacramento  County. The  annual  contract  for  lighting  the  city 

has  been  awarded  to  the  Sacramento  Electric  Power  &  Light  Co. 
for  $8.75  per  lamp  per  month.  The  former  rate  was  $14.95  per 
month. 
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Minas  Prietas,  Ariz. — Thomas  Douglas,  of  Pan  Francisco,  lias 
been  appointed  electrician  of  theMinas  Prietas  mills,  mines  and 
telephone  lines. 

Montesano,  Wash. — Albert  Daub  is  to  light  the  city  for  two 
years  in  return  for  electrical  supplies  valued  at  $741,  which  the 
city  has  on  hand. 

Cottage  Grove,  Or. — Mr.  Anderson  is  putting  in  a  plant  for 
city  lighting  in  a  building  adjoining  Stone's  mill,  from  which 
power  will  be  taken. 

Anaconda,  Most. — New  water  wheels,  dynamos,  and  other 
equipments  are  to  be  placed  in  the  plant  of  the  Anaconda  Light 
and  Power  Company. 

Aberdeen-,  Wash. — E.  B.  Benn  and  C.  R.  Green  have  leased 
the  Electric  light  plant  for  one  year,  and  will  inaugurate  needed 
changes  in  the  system. 

Sax  Leaxdro,  Cal. — A  special  election  will  be  held  on  Decem- 
ber 16th  for  the  purpose  of  incurring  an  indebtedness  of  $10,000 
for  an  electric  light  plant. 

Bingham,  Utah. — 0.  B.  Hardy  and  W.  J.  Moorhead  have  re- 
ceived an  electric  franchise  for  operating  a  light  and  power  plant 
in  the  West  Mountain  Mining  district. 

Redwood  City,  Cal. — J.  George  Gardner  is  installing  an  elec- 
tric lighting  plant  here,  and  proposes  to  extend  lighting  cir- 
cuits to  Menlo  Park,  Palo  Alto  and  Woodside. 

Eureka,  Cal. — The  National  Incandescent  Lighting  dynamo 
formerly  used  on  the  Steamer  Humboldt  has  been  taken  from 
the  wreck  of  that  vessel  and  will  be  installed  on  the  steamer  Na- 
tional City. 

Salt  Lake,  Utah. — The  Gas  and  Electric  Light  Company  pro- 
poses to  erect  a  business  block  on  State  street  in  which  will  be 
located  its  offices  and  the  distributing  station  for  the  Big  Cotton- 
wood plant. 

Redwood  City,  Cal. — Chas.  Jones  has  placed  an  isolated  light- 
ing plant  in  his  residence,  consisting  of  a  5-kilowatt  Westing- 
house  multipolar  dynamo  direct,  driven  from  a  small  Pelton 
water-wheel,  operating  under  500-foot  head. 

Riverside,  Cal.— The  Redlands  Electric  Light  and  Power  Co. 
have  contracted  to  furnish  the  city  with  200  horse-power  of  elec- 
tricity for  ten  years  at  $36  per  horse-power  per  year  for  continu- 
ous service,  and  the  amount  of  power  to  be  increased  to  600 
horse-power  when  the  city  may  desire  it. 

Nevada  City,  Cal.— K.  Casper  proposes  to  supplement  the 
present  1000-light  Heisler  incandescent  system  with  a  200-kilo- 
watt  polyphase  generator  for  delivering  light  and  power.  The 
services  of  W.  Stuart-Smith  and  Sidney  Sprout  have  been  re- 
tained as  consulting  and  supervising  engineers. 

Oakland,  Cal.— The  Oakland  Light  and  Motor  Co.  has  elected 
the  following  officers  for  the  coming  year:  Thomas  Addison, 
president ;  W.  S.  Harlow,  vice-president ;  Edward  Barry,  secre- 
tary. The  board  of  directors  consists  of  Thomas  Addison,  F.  F. 
Barbour.  W.  S.  Harlow,  W.  L.  Prather  and  Edward  Barry  ;  super- 
intendent, R.  P.  Valentine. 

Stock rox,  Cal.— The  Stockton  Gas,  Light  and  Heat  Company 
proposes  to  place  a  large  gas  engine  in  its  electric  light  plant,  in 
view  of  which  it  has  entered  into  a  contract  with  Jerome  Haas 
to  sink  a  well  for  natural  gas  at  the  corner  of  Ninth  and  Hunter 
streets. The  Stockton  Gas  and  Electric  Co.  contemplates  man- 
ufacturing ice. 

San  Francisco,  Cal.— The  Pan  Handle  of  Golden  Gate  Park 
has  been  lighted  by  arc  lamps,  as  the  result  of  the  regent  agita- 
tion on  the  subject. The  newspapers  state  that  an  agreement 

has  been  reached  between  the  San  Francisco  Gas  Light  Company 
and  the  Edison  Light  and  Power  Company,  by  which  there  are 
to  be  no  more  hostilities  at  present. 


Salt  Lake  City,  Utah. — The  Salt  Lake  and  Ogden  Company 
has  materially  enlarged  its  plant  by  the  addition  of  new  dynamos 
and  machinery  preparatory  to  meeting  the  competition  of  the 
Citizens'  Electric  Light  Company. The  incandescent  installa- 
tion in  the  Silver  King  Mine  has  been  completed.  A.  V.  Officer 
has  been  appointed  superintendent  of  the  Citizens'  Electric  Light 

Company. A  rate  war  is  in  progress  between  the  Citizens' 

Company  and  the  Salt  Lake  and  Ogden  Company,  as  a  result  of 
which  arc  lights  have  been  put  in  at  $2.50,  where  they  formerly 
brought  $10  50. 

San  Francisco,  Cal. — The  John  M.  Klein's  Electrical  Works 
has  succeeded  W.  J.  O'Connor  to  the  Pacific  Coast  agency  for  the 

Sunbeam  Incandescent  Lamp  Co. The  Mutual  Electric  Light 

Company  has  enlarged  its  plant  by  the  addition  of  a  60-kilowatt 

Westinghouse   alternator. The   contract  for  the   steam    and 

electric  plant  of  the  Parrott  building  has  been  awarded  to  the 
Union  Iron  Works,  which  will  install  six  100-kilowatt  andtwo  30- 
kilowatt,  110  volt  generators,  each  direct  connected  to  a  triple 
expansion  marine  type  engine.  Internal  fired  boilers  are  to  be 
used,  and  the  plant,  which  is  to  be  run  condensing,  is  to  be  wired 
for  320  constant  potential  arcs,  5000  incandescent  and  15  Sprague- 
Pratt  elevator  equipments. 

San  Jose,  Cal. — An  understanding  between  the  Electric  Im- 
provement Company  and  the  San  Jose  Light  and  Power  Company 
is  believed  to  have  been  effected,  though  it  is  denied  by  the  offi- 
cials.  The  Board  of  Trade  has  passed  a  strong  resolution  favor- 
ing municipal  ownership  of  an  electric  lighting  plant,  and  City 
Attorney  W.  B.  Hardy  has  rendered  an  opinion  to  the  Mayor  and 
Common  Council  to  the  effect  that  the  City  has  full  power  to  reg- 
ulate the  price  of  artificial  light.  The  reports  of  combination 
between  the  two  lighting  companies  seem  to  be  confirmed  by  the 
fact  that  the  price  for  arc  lamps  has  been  increased  fifty  cents  per 
week . 

Alameda,  Cal. — It  is  proposed  to  add  a  350-horse-power  com- 
pound condensing  Corliss  engine   and   boilers,   and  a  2500-light 

alternator  to  the   municipal  lighting  plant. Al  V.  Fisher  has 

been  appointed  assistant  engineer  and  collector  of  the  city  light- 
ing plant. The  City  Trustees  have  about   concluded  to  take 

down  the  electric  light  masts. Expert  J.  A.  Sansome  has  ren- 
dered a  report  showing  that  the  cost  of  operating  the  city  electric 
light  plant  for  five  years  ending  March  31,  1895,  to  be  $64,045.67, 
or  $12,809.13  per  year.  The  construction  per  year  is  $3,000,  the 
maintenance  per  year  $9,743;  the  cost  per  lamp  for  90  lamps,  per 
year,  is  $105.25,  and  the  cost  per  lamp,  per  month,  is  $8.25. 

Los  Angeles,  Cal. — W.  B.  Carter  will  place  an  electric  light 
plant  in  the  $15,000  resort  he  proposes  to  erect  at  the  lake  in 

Echo  Park. The  City  Electric  Power  and  Lighting  Company 

proposes  to  furnish  all  city  buildings  with  electric  light  free  of 
charge,  provided  a  special  electric  light  franchise  be  granted  it. 
The  Board  of  Supervisors  has  amended  the  license  ordinance  so 
that  a  tax  of  $15  per  month  shall  be  imposed  on  gas  companies, 
while  the  tax  on  electric  lighting  companies  fhall  be  graduated 
as  follows:  Plants  operating  less  than  500  lights,  $2  per  month  ; 
between  500  and  1000  lights,  $10  per  month;  over  1000  lights,  $15 

per  month. F.N.  Meyers  has  been  elected  President  of  the 

City  Electric  Power  and  Lighting  Co. 

Seattle,  Wash. — A.  L.  Hawley,  assistant  manager,  and  J.  I. 
Robinson,  secretary  of  the  Union  Illuminating  Company,  have 

resigned,  to  take  effect  November  1st. The  combination  that 

has  been  in  existence  for  many  months  between  the  Union  Elec- 
tric Company  and  the  Seattle  Gas  and  Electric  Light  Company, 
which  has  been  operating  as  the  Union  Illuminating  Company, 
has  been  dissolved,  and   its   component   members  are  again  in 

active  competition. F.  H.  Osgood,  A.  L.   Hawley  and  J.  T. 

Robinson  have  submitted  a  tender  to  build  the  city  a  lighting 
plant,  with  poles  or  conduits,  supplying  everything  for  665  incan- 
descent 15-candle-power  lights,  and  81  arcs  of  2000-candle-power 
at  $7.25  per  month  for  the  latter,  and  $1  per  month  for  the  incan- 
descent.   The  city  is  to  purchase  the  plant  in  three  years. 
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Incandescent  Lamp 


-h:  jPls- 


FEW  EQUALS 
NO 


In  Life 
Efficiency  or 
Maintenance  of 
Candle  Power 


In   Points  of 
General — -^ 
Superiority  and 
Beauty^8^ 


We  are  always  happy  to  make 
Quotations,  for  our  Prices  if  Prompt- 
ness in  Shipment  Insure  Further 
Orders.  Remember,  too,  that  we 
carry  a  full  line  of  Electric  Railway 
Equipments. 

[Jgir  See  Advertisement  Opposite  Page  vi. 
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£omo  ^osts   of    QfliT  (Compressors. 


By  A.  E.  Chodzko,  M.  E. 


Edward  A.  Rh-    P.  E. 


HE  recent  tests 
made  by  the  military 
authorities  on  the 
dynamite  guns  at 
Fort  Point,  San  Fran- 
cisco, may  lend  some 
interest  to  a  few  par- 
ticulars regarding  air 
compressing  plants, 
which  form  the  vital 
element  of  this  install- 
ation. 

The  contract  for  the 
construction  of  the 
mechanical  part  of  it, 
with  the  exception  of 
the  guns  and  their 
immediate  fixtures, 
was   awarded   by  the 

Pueumatic  Torpedo  and  Construction  Company  of  New 

York,  and  to  the  Fulton  Engineering  and  Ship  Building 

Works  of  San  Francisco,  upon  the  plans  and  special 

designs  of  Mr.  E.  A.  Eix,  P.  E.,  who 

supervised  the  construction  of  the  plant. 
The  compression  of  air   is  made  in 

three  stages,  from  the  atmosphere  to  the 

working  pressure  of  2,000  lbs.  effective 

per  square  inch.     It  is  performed  in  two 

sets  of    horizontal  engines,   to  both   of 

which   the   subsequent   description   ap- 
plies, they  being  in  all  respects  entirely 

alike.      The  steam  is  supplied  by  four 

boilers,  of  the  horizontal  tubular  type, 

of   750  horse-power  capacity,  arranged 

to   work    either   with   natural   or   with 

forced  draught.     As  will  be  seen  in  the 

annexed  outline  cut    ( Figure  3 ),   two 

steam  cylinders  connected  to  the  same 

shaft   by    cranks    at   an    angle   of    145 

degrees  from  each   other,  each  actuate 

two   air   cylinders    in  tandem,  that  is, 

through    their    piston    tail   rods,    there 

being  on  one  side  one  low  pressure  and 

the  intermediate  or  second  stage  cylinder, 

and  on  the  other  side  one  low  pressure  and  the  high 

pressure  or  finishing  cylinder.     This  duplex  set  therefore 

comprises  two  steam  cylinders  (Figure  4),  operating  two 
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intake  cylinders  (Figure  5),  wherein  the  atmospheric  air 
is  compressed  to  about  seventy-five  lbs.  eflective,  to- 
gether with  one  intermediate  cylinder  (Figure  6),  in- 
creasing the  air  pressure  from  seventy-five  to  about  400 
lbs.  effective,  and  one  high  pressure  cylinder  (Figure  7), 
which  takes  the  air  at  400  lbs.  and  compresses  it  to  2,000 
lbs.  effective.  The  intake  or  low  pressure  cylinders  are 
double  acting,  that  is,  they  have  inlet  and  discharge 
valves  at  each  end,  while  the  intermediate  and  high 
pressure  cylinders  are  single  acting,  that  is,  provided 
with  valves  at  one  end  only,  their  pistons  being  plunger 
rams  with  spherical  heads,  connected  to  the  tail  rods  of 
the  intake  cylinders. 

The  special  purpose  which  these  compressors  have  to 
serve  made  their  design  and  construction  subservient  to 
conditions  at  entire  variance  with  the  lines  upon  which 
an  air  compressing  plant  is  usually  established.  The 
main  object  of  the  designer,  when  a  large  power  is  to  be 
used,  as  in  the  case  of  the  Fort  Point  installation,  is 
commonly  to  secure  the  greatest  possible  economy  in  the 
production  of  the  compressed  air.  In  the  present  in- 
stance compound  condensing  engines  of  the  most  ap- 
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1 — A  General  View  of  the  Rix  Air  Compressor  Plant. 

proved  type,  and  air  cylinders  working  at  a  moderate 
linear  piston  speed,  would  present  themselves  to  the 
mind  as  advisable.     Such  engines  would  be  established 

Low.    All  Eights  Reserved. 
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in  view  of  a  regular  working  speed,  or  approximately 
so,  and  everything  would  be  provided  to  give  the  eco- 
nomical appliances  a  chance  to  work  to  their  full  ad- 
vantage. At  Fort  Point  the  primary  requirement  was 
to  have  a  plant  as  little  liable  as  possible  to  getting  out 
of  order.  Solidity,  simplicity  and  endurance  were  there- 
fore the  main  points  to  be  considered,  economy  being  a 
desirable  but  decidedly  an   accessory   feature.      Upon 


of  nests  of  copper  pipes  extending  under  the  floor  in 
cemented  trenches,  where  a  stream  of  cold  water  is  con- 
stantly running.  The  proportions  of  these  intercoolers 
have  purposely  been  made  very  ample,  and  their  effect- 
iveness is  fully  demonstrated  by  the  low  temperature  of 
the  air  before  it  enters  the  intermediate  and  the  high 
pressure  cylinders,  which  are  given  hereafter.  A  similar 
cooler  is  provided  for  the  air  at  working  pressure  after 


Figure  2— Elevation  of  the  Rix  Three-Stage  Compressors  for  2,000  lbs.  Pressure. 


these  general  lines,  supplemented  by  conditions  of  ca- 
pacity within  a  given  time,  of  efficiency  in  the  means  of 
cooling  the  air  and  of  practical  effectiveness  of  several 
important  parts,  the  present  plant  was  designed,  built 
and  erected.  The  steam  engines  are  non-condensing 
and  each  cylinder  acts  independently,  that  is,  no  com- 
pounding has  been  adopted.  The  valves  are  provided 
with  Meyers'  cut-off,  regulated  by  hand,  the  governors 
merely  acting  on  the  throttle  in  case  of  racing.  The 
cranks  are  set  at  the  angle  heretofore  indicated,  in  order 
that  the  machine  may  be  balanced  as  nearly  as  possible 
and  yet  the  engines  be  able  to  start  in  any  position. 

In  the  air  cylinders  the  greatest  care  has  been  used  to 
secure  a  cooling  efficiency  as  high  as  possible.  The 
heads  and  the  barrels  of  the  cylinders  are  water-jacketed, 


it  leaves  the  high  pressure  cylinder  and  before  reaching 
the  twenty-four  forged  steel  storage  tubes  which,  through 
a  complete  system  of  pipes  and  manifolds,  and  also  a 
compact  arrangement  of  valves,  can  be  set  in  communica- 
tion with  each  particular  gun,  or  if  so  desired,  with  a 
supplementary  storage  supply  located  iu  the  foundation 
of  the  guns. 

That  the  demand  upon  the  compressors  may  vary  dur- 
ing action  within  widely  distinct  limits  was  exemplified 
by  the  fact  that  while  360  feet  per  minute  is  generally 
considered  as  a  limit  of  piston  velocity  in  water-jacketed 
cylinders,  this  velocity  has  been,  duriug  part  of  the 
trials,  carried  to  563  feet,  or  an  excess  of  fifty-eight  per 
cent.  At  this  high  rate  of  speed  no  undue  heatiug 
could  be  observed  in  the  moving  parts,  and  the  absence 


Figure  3— Ground  Plan  of  Rix  Three-Stage  Compressors  for  2,000  lbs.  Pressure. 


the  water  discharge  pipes  from  the  jackets  being  in  full 
view  and  easily  accessible,  and  the  supply  of  cooling 
water  being  regulated  according  to  its  temperature  at 
the  discharge. 

A  very  elaborate  and  effective  system  of  intercoolers 
has  been  established  between  the  intake  and  inter- 
mediate cylinders,  and  also  between  the  intermediate 
and  high  pressure  cylinders.      These  intercoolers  consist 


of  jarring  and  of  trepidations  was  the  best  evidence  of 
the  remarkable  strength  and  steadiness  of  the  plant.  Of 
course  when  working  at  high  speed,  no  claim  is  nor  could 
be  entertained  to  maintaining  a  satisfactory  cooling  effi- 
ciency in  each  individual  cylinder.  As  before  stated, 
the  intercoolers  are  of  sufficient  size  to  deal  with  the 
heat  liberated  during  the  compression  even  at  high  speed. 
But  when  the  period  of  compression  and  of  course  the 
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period  of  effective  possible  cooling,  lasts  two-fifteenths  of 
a  second,  the  heat  units  passing  through  the  cylinder 
walls  during  that  time  cannot  be  expected  to  be  many. 
It  might  be  argued  that  the  Riedler  compressors  in  Paris 
work  at  a  nominal.piston  velocity  of  550  feet,  and  occa- 


interesting  evidence  of  the  effectiveness  of  the  inter- 
coolers  and  of  the  regularity  of  the  temperature  of  air 
at  its  entrance  to  each  cylinder.  For  a  range  of  final 
pressures  comprised  between  800  and  2,000  lbs.  effective, 
the  variation  of  temperature  was  only  eight  degrees 
Fahrenheit  for  the  intermediate,  and  three 
degrees  Fahrenheit  for  the  high  pressure 
cylinder,  the  temperature  of  the  engine  room 
being  seventy-five  degrees  Fahrenheit. 


Fahrenheit  Temperature  at 

Gauge  Pressure 
Lbs.  pes  Square  Inch 

Entrance  to 

L.P.  Cyls. 

LP.  Cyls. 

H. P.  Cyls. 

800 

71 

67 

66 

900 

71 

68 

67 

1000 

71 

69 

67 

1100 

71 

69 

67 

1200 

71 

70 

68 

1300 

71 

70 

68 

1400 

71 

71 

68 

1500 

71 

72 

68 

1600 

71 

72 

68 

1700 

71 

74 

69 

1800 

71 

74 

69 

1900 

71 

73 

69 

2000 

71 

72 

69 

Figdre  4— Meyers'  Cut-off  Engine,  Operating  Rix  Compressors. 


sionally  733  feet  per  minute,  but  aside  from  the  fact  that 
the  use  of  a  spray  for  cooling  and  of  mechanically  moved 
valves  are  both  combined  to  reduce  the  rise  of  tempera- 
ture, the  pressures  in  the  two-stage  Riedler  compressor 
are  considerably  lower,  the  air  being  sent  into  the  mains 
at  only  118  lbs.  gauge  per  square  inch,  an  insignificant 
pressure  as  compared  to  2,000  lbs.  per  square  inch. 

Another  point  of  interest  in  the  Fort 
Point  plant  is  the  absence  of  leakage  at 
the  stuffing  boxes  of  the  intermediate  and 
high  pressure  rams.     This  point  has  been 
the  cause  of  much  annoyance  in  similar 
plants  built  elsewhere,  and  the  present  ar- 
rangement  is   the  outcome   of   long    and 
costly  experiments.     The  friction  in  a  run- 
ning joint  capable  of  holding  2,000  lbs  of 
air  pressure   against   the    atmospheric,    is 
necessarily  enormous,  and  after  the  nature, 
the  shape  and  the  size  of  the  packing  had 
been  determined  upon,  it  became  necessary 
to  keep  the  packing  sufficiently  cool  to  pre- 
vent its  rapid  wear.     This  is  effected  by  a 
special  circulation  of  cold  water  inside  the 
rams,  the  arrangement  being  quite  apparent 
on  the  general  plan,  and  that  it  is  success- 
fully  effected   can  be    easily  ascertained. 
This  water  circulation  also    partly    con- 
tributes to  cooling  the  air  under  compres- 
sion.    At  the  nominal  rate  of  speed  of  about  400  feet 
per  minute  of  piston  velocity,  the  compressors  supply  to 
the  storage  tubes  460  cubic  feet  of  air  per  hour  at  2,000 
lbs.  gauge.     The  annexed  abstract  from  trials  made  in 


The  discharge  temperature  of  the  low  pres- 
sure cylinders  gradually  increased  and  then 
remained  stationery  at  320  degrees  Fahren- 
heit. The  intermediate  cylinder  discharge 
likewise  attained  a  temperature  of  292  degrees  Fahren- 
heit, and  the  high  pressure  cylinder,  beginning  at  375  lbs. 
per  square  inch  and  at  a  temperature  of  sixty-six  degrees 
Fahrenheit  delivered  from  the  intercoolers,  gradually 
rose  in  temperature  as  the  pressure  increased  until  it 
reached  2,000  lbs.,  and  after  running  at  that  pressure 
for  one  hour  the  thermometer  indicated  its  maximum, 


view  of  timing  the  'production  of  the  compressors  gives 


Figure  5 — One  of  the  tivo  Initial  Air  Cylinders  of  the  Rix  Compressors.'. 

viz.,  358  degrees  Fahrenheit.  The  sum  total  of  those 
temperatures,  viz.,  970  degrees,  as  compared  to  the 
adiabatic  temperature  of  single-stage  compression  to 
2,000  lbs.,  which  is  1762  degrees  Fahrenheit,  indicate 
the  work  saved  by  the  three-stage  method  of  compres- 
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sion  combined  with  the  jacket  and  ram  cooling  devices. 
The  compression  throughout  the  whole  range  was  prac- 
tically regular,  being  on  an  average  115.1  lbs.  for  each 
500  revolutions  of  both  machines. 

The  mean  of  many  cards  taken  from  the  steam  cylin- 
ders, which  is  reproduced  in  Figure  10, 
showed  that  each  compressor  absorbed 
342.61  i.h.p.,  while  the  cards  from  the 
three  air  cylinders  showed  293.78  i.h.p. 
for  each  compressor.  The  work  then 
absorbed  by  the  friction,  inertia,  etc., 
was  48.83  i.h.p.,  or  14.2%  of  the  in- 
dicated power  employed,  showing  a 
mechanical  efficiency  for  the  compressor 
of  85.8%,  which  is  high,  especially  in 
view  of  the  facts  that  the  engines  were 
new  and  consequently  stiff  to  some  ex- 
tent, and  also  that  some  extra  friction 
is  developed  at  the  ram  stuffing  boxes  as 
compared  with  a  compressor  working  at 
the  usual  air  pressures. 

The  resisting  load  of  48.83  h.p.,  while 
the  compressors  were  doing  full  duty, 
may  be  compared  with  the  friction  load 
on  the  machine  without   air  pressure, 
and  an  interesting  result  obtained.  Cards 
taken   showed  that  this  friction  load   was  32.4   h.p., 
being  .663  of  the  resisting  work  under  load  and  showing 
an  increase  of  50.7%  in  the  resistances  between  no  load 
and  full  load.     The  combined  indicator  cards  illustrated 
herewith  (Figure  10),  are  plotted  from  actual  cards  and 
show  a  saving  of  36.8%    over    adiabatic    single-stage 
compression. 

The  boilers  for  this  plant  are  of  the  return  tubular 


150  lbs.  to  the  square  inch,  and  fully  satisfied  the  re- 
quirements of  the  Treasury  Department.  The  forced 
draught  was  employed  because  it  was  not  considered 
desirable  to  continue  the  stacks  above  the  roof  and  thus 
give  an  opportunity  for  invading  forces  to  discover  the 


Figure  7 — The  High  Pressure  Ram  of  the  Rix  Compressors. 


type  and  manufactured  by  the  Chandler  &  Taylor  Com- 
pany of  Indianapolis,  Ind.  They  are  seventy-two  inches 
in  diameter  by  sixteen  feet  long,  and  of  a  nominal  h.p. 
of  500,  which  was  increased  by  the  forced  draught  em- 
ployed to  about  750  h.p.     These  boilers  were  tested  to 


Figure  6 — The  Intermediate  Ram  of  the  Rix  Compressors. 

position  of  the  plant.      A  short  stack,  about  fifteen  feet 
in  length,  was  therefore  erected.     The  forced  draught  is 
instituted  by  two  Sturtevant  fans,  with  engines  attached, 
having  cylinders  three  inches  in  diameter  by  a  three  and 
a  half-inch  stroke.     These  fans  each  deliver  12,000  cubic 
feet  per  minute  of  free  air  through  a  twenty-two-inch 
main,  which,  passing  underneath  the.  battery  of  four 
boilers,  is  connected  to  each  by  a  ten-inch  outlet  under- 
neath the  grate  bars.     It  was  found  dur- 
ing the  test  that  these  fans  need  be  run 
only  to  about    60%    of  their  capacity. 
The  engines  exhaust   their  steam    into 
two  National  heaters  of  300  h.p.  each, 
which  furnished  feed  water  to  the  boilers, 
at  a  temperature  of  200  degrees  Fahren- 
heit. 

The  feed  pumps  are  of  the  Deane  type, 
being  duplex  and  two  in  number;  the 
steam  cylinders  being  six  inches,  the 
water  cylinders  being  four  inches  and 
the  stroke  being  six  inches.  At  a  slow 
piston  speed  these  pumps  furnished  all 
the  necessary  water,  which  was  drawn 
from  the  pits  after  being  heated  by  the 
air  from  the  compressors.  As  an  auxil- 
liary  there  are  installed  alongside  of  the 
feed  pumps  two  Nathan  injectors  of  300 
h.p.  each,  which  are  amply  sufficient  to 
furnish  all]of  the  water  necessary  to  feed 
During  the  test  for  rapidity  of  firing,  while 


the  boilers. 

the  plant  was  supposed  to  be  strained  to  its  utmost,  the 
firemen  had  ample  time  to  observe  the  operation  of  the 
compressor  plant,  showing  that  the  boilers  were  more 
than  sufficient  to  supply  the  steam  necessary  for  the, 
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proper  operation  of  the  compressors.  The  electrical 
equipment  of  the  installation,  which  was  furnished  by 
the  Electrical  Engineering  Company  of  San  Francisco, 
consists  of  one  thirty-five  k.w.  compound  wound  dynamo, 
shown  in  Figure  3,  and  capable  of  being  worked  up  to 


Figure  8 — The   35  Kilowatt    Generator,  manufactured  by  the  ] 
Electrical  Engineering  Company  of  San  Francisco. 

25%  in  excess  on  its  rated  capacity  for 
thirty  minutes  without  undue  heating. 
This  dynamo,  which  is  driven  by  a  fifty 
h.p.  Armington  &  Sims'  engine  (Figure 
9),  operates  about  forty  lights  in  the 
power  house  and  furnishes  the  current 
necessary  for  operating  the  electric  mo- 
tors by  which  the  guns  are  handled.  A 
substantial  switchboard,  consisting  of 
slate  slabs  bolted  to  an  iron  frame,  has 
been  erected  immediately  back  of  the 
dynamo,  and  on  which  are  placed  the 
necessary  fuse  blocks,  Weston  instru- 
ments and  three  300  ampere  main  line 
switches.  From  the  switchboard  about 
800  feet  of  lead-covered  concentric  cable 
is  run  through  an  underground  conduit 
in  separate  circuits  to  the  motors  operat- 
ing the  three  guns. 

The  compressed  air,  after  leaving  the 
compressors  and  being  confined  in  the 
storage  tanks,  is  distributed  to  the  three  guns  independ- 
ently, through  a  manifold  of  bronze,  having  attached 
five  gauges,  two  registering  2,000  lbs.  and  three  register- 
ing 1,250  lbs.,  all  so  arranged  with  valves  that  any  or 
all  of  the  guns  could  be  operated  at  once.     This  air  is 


carried  to  the  underground  storage  reservoirs  of  the 
guns,  through  a  pipe  having  an  outside  diameter  of  2^ 
inches  and  inside  diameter  of  If  inches,  and  duly  tested 
to  3,500  lbs.  to  the  square  inch  for  tightness.  From  the 
guns  to  these  manifolds  there  are  also  three  copper  pipes, 
each  J  inch  inside  diameter  by  ^  inch  outside  diameter, 
to  register  the  pressures  at  the  manifolds  that  are  con- 
tained in  the  carriages  of  the  guns.  This  is  in  general 
the  description  of  the  air  compressing  plant. 

We  now  come  to  speak  of  the  guns  themselves,  which 
were  manufactured  at  the  West  Point  foundry  on  the 
Hudson,  each  fifteen  inches  in  diameter  with  a  length  of 
fifty  feet.  Each  gun  is  perfectly  balanced  on  its  carriage, 
weighing  about  seventy  tons,  which  is  in  turn  mounted 
upon  concrete  foundations.  The  tests  of  these  guns  for 
their  mechanical  efficiency,  which  may  be  called  their 
ease  of  operation,  showed  that  they  could  be  traversed 
by  the  electric  motors  which  were  situated  in  the  gun 
carriage,  in  an  average  of  one  minute  throughout  the 
entire  360  degrees,  and  they  could  be  changed  from 
extreme  elevation  to  extreme  depression  in  from  eight  to 
eleven  seconds.  Any  one  familiar  with  the  length  of 
time  necessary  to  operate  ordinary  powder  guns  by 
hand,  will  appreciate  the  fact  that  this  facility  of  opera- 
tioa  is  marvelous. 

For  testing  these  guns  for  mechanical  efficiency  the 
requirements  were,  first,  that  forty-five  shots  should  be 
fired  in  the  first  hour  and  thirty  shots  in  the  hour  suc- 
ceeding. Inasmuch  as  the  wastage  of  air  would  be  the 
same  whether  actual  projectiles  were  fired  or  whether 
the  air  was  simply  wasted  through  the  muzzle  of  the 
gun  in  "  air  shots,"  no  projectiles  were  fired  in  this  test, 
and  it  was  found  for  the  first  hour  that  forty-five  shots 
were  fired,  and  the  compressors  running  at  their  normal 


Figuke  9— Armington  &ZSims'  Engine,  driving  the  "Double  E"  Co.'s  Dynamo. 

speed  registered  a  final  pressure  of  1,800  lbs.;  it  being 
thus  demonstrated  that  the  compressors  were  amply  suf- 
ficient to  maintain  any  requirements  which  might  be 
placed  upon  the  gun.  Twenty  air  shots  were  fired  to 
ascertain  the  utmost  rapidity  with  which  the  guns  could 
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be  discharged,  and  the  same  were  discharged  in  seven 
and  one-half  minutes,  though  the  contract  did  not  re- 
quire that  these  shots  should  be  discharged  iuside  of 
thirty  minutes ;  it  being  thus  demonstrated  that  the 
compressors  and  the  guns  were  amply  capable  to  main- 
tain the  test  required  by  the  government. 

The  test  for  rapidity  of  firing  with  actual  projectiles 
next  took  place.  The  projectiles  used  were  pieces  of  gas 
pipe  twelve  inches  in  diameter  and  eight  feet  long, 
loaded  wich  sand.  The  weight  was  1,040  lbs.  Each 
one  of  the  three  guns  was  required  to  fire  five  of  these 
projectiles  in  twenty  minutes. 
The  test  developed  the  fact  that 
these  projectiles  were  all  dis- 
charged from  each  gun  within 
eight  and  one-half  minutes,  and 
they  were  by  far  the  most  inter- 
esting feature  of  the  whole  test. 

Having  no  means  for  main- 
taining the  accuracy  of  their 
flight,  these  projectiles  were 
nevertheless  thrown  for  the  first 
one-half  distance  of  their  flight 
with  precision,  that  is,  they 
maintained  the  position  of  a 
well-directed  projectile,  after 
which  they  tumbled  end  over 
end  and  fell  into  the  sea.  With- 
out any  plain  table  measure- 
ments being  taken  upon  them, 
they  apparently  fell  quite  ac- 
curately within  a  small  target. 
The  time  of  flight  of  these  pro- 
jectiles averaged  about  nineteen 
seconds  for  about  2,200  yards. 

The  questions  of  rapidity  of 
firing  and  of  loading  having 
been  determined,  the  next  test 
was  one  of  accuracy,  and  the 
live  projectiles  were  discharged 
from  these  guns  at  a  distance  of 
5,000  yards.  The  projectiles 
used  were  of  the  eight-inch 
caliber,  the  difference  in  dia- 
meter being  made  up  by  woodcu 
pistons  in  four  sections,  so  that 
the  wooden  pieces  would  fly  off 
after  the  projectiles  had  left  the 
gun,  leaving  it  clear  to  make  its  flight.  The  first  pro- 
jectile flew  5,000  yards  and  exploded ;  the  second 
projectile  flew  5,070  yards  and  exploded;  the  third 
projectile  flew  5,015  yards  and  exploded;  the  fourth  pro- 
jectile flew  5,040  yards  and  exploded;  all  of  these 
projectiles  being  plotted  on  a  plane  table  in  a  rectangle 
seventy  yards  long  by  twenty  yards  wide ;  the  time  of 
flight  being  about  twenty-seven  and  one-half  seconds. 

As  a  matter  of  experiment,  two  shots  were  fired  into 
the  hills  of  Marin  connty  at  a  distance  of  3,550  yards, 
each  with  the  eight-inch  sub-caliber  shell,  loaded  with 
100  lbs.  of  dynamite,  the  first  shot  being  fired  five  days 


previous  to  the  second  shot.  The  shots  struck  within 
forty-five  yards  of  each  other,  and  exploded  in  a  per- 
fectly satisfactory  manner,  in  fact  the  pits  caused  by 
the  explosion  joined  each  other.  The  larger  shells,  viz.: 
the  fifteen-inch  full  caliber  projectiles,  being  eleven  feet 
long  and  weighing  some  1,050  lbs.,  loaded  with  500  lbs. 
of  nitro-gelatine,  were  thrown  into  the  sea  at  a  range  of 
an  average  of  2,100  yards.  They  exploded  practically 
upon  strikiug  the  water,  throwing  into  the  air  a  column 
of  water  about  100  feet  in  diameter  at  the  base,  and, 
from    the   levels    taken  at  the  gun,   about  400  feet  in 

altitude.  The  tests  as  above 
enumerated  were  perfectly  satis- 
factory in  every  respect,  and 
exceeded  in  every  way  the  re- 
quirements of  the  government. 
There  were  no  mistakes  made 
and  no  delays  whatever  caused 
by  the  air  compressing  plant  or 
the  gun  plant,  which  probably 
exceeded  the  government  re- 
quirements in  an  aggregate  of 
over  one  thousand  per  cent.,  if 
the  various  excess  percentages 
of  the  different  tests  were  added 
together,  and  which  reflect  great 
credit  upon  the  manufacturers 
of  the  power  plant,  the  con- 
structing engineer,  the  manufac- 
turers of  the  guns  and  projectiles, 
and  also  the  Pneumatic  Torpedo 
and  Construction  Company  of 
New  York,  which  contracted  for 
and  thus  successfully  carried  to 
completion  their  contract  with 
the  government. 


NOVEL    FLYWHEEL    CON- 
STRUCTION. 


VACUUM   LINE 

Ftgvke  10— Steam  and  Three-Stage  Air  Indicator  Cards, 
plotted  from  actual  cards  at  100  r.  p.  m. 


Among  the  most  recent  and 
novel  applications  of  wire  is  the 
wire  flywheel  lately  erected  at 
the  Mannesmann  Tube  Com- 
pany's works,  Germany,  and 
especially  notable  in  view  of  the 
well-known  fact  that  heavy  fly- 
wheels driven  at  high  velocities 
present  such  dangers  of  breaking 
asunder  from  the  great  centri- 
fugal force  developed.  The  wheel  at  the  factory  mentioned 
is  described  by  "Hardware"  as  a  cast-iron  hub  or  boss,  to 
which  are  attached  two  steel-plate  disks  or  cheeks,  about 
twenty  feet  in  diameter.  The  peripheral  space  between 
the  disks  is  filled  in  with  some  seventy  tons  of  No.  5 
steel  wire,  completely  wound  around  the  hub,  the  tensile 
resistance  thus  obtained  being  found  to  be  far  superior 
to  that  of  any  casting.  This  huge  flywheel  is  driven  at 
a  speed  of  240  revolutions  per  minute,  or  a  peripheral 
velocity  of  2.8  miles  per  minute,  or  approximately  250 
feet  per  second,  which  is  said  to  be  nearly  three  times 
the  average  speed  of  any  express  train  in  the  world. 
For  such  a  constructed  flywheel  the  length  of  wire  is 
estimated  at  about  250  miles. 
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RECENT   SIEMENS-HALSKE  INSTALLATIONS.  THE    PRODUCTION    OF    PURE    ZINC. 


The  Siemens  &  Halske  Electrical  Company,  since  its 
combination  with  the  Union  Iron  Works  of  San  Fran- 
cisco has  been  effected,  has  installed  several  interesting 
plants,  one  of  the  neatest  of  which  is  that  shown  in  the 
accompanying  illustrations,  reproduced  from  photographs 


Messrs.  Herren-Mylius  and  Fromin  point  out  that  to 
try  to  purify  zinc  by  dry  methods  leads  to  no  favorable 
results.  The  wet  process  can  be  carried  out  only  with 
the  aid  of  electrolysis,  and  this  can  be  done  in  two  ways 
— by  the  deposition  of  the  metals  from  purified  solutions 


Figure  11 — One  of  the  Three  Pneumatic  Dynamite  Gims  at  Fort  Winfield  Scott,  San  Fr 


of  the  lighting  plant  of  the  Occidental  Hotel,  San  Fran- 
cisco. In  this  installation  a  fifty  kw.  125-volt  dynamo 
is  driven  direct  by  a  vertical  compound  engine,  having 
dimensions  of  nine  by  seventeeu  inches  by  a  ten-inch 
stroke.  The  engine  is  of  the  cruiser  type,  with  special 
finish,  large  bearings,  and  conforms  with  government 
specifications  throughout,  operating  at  280  revolutions 
per  minute. 

Practical  counterparts  of  this  equipment,  with  the  single 
exception  that  the  dynamos  deliver  current  at  a  potential 
of  220  volts,  have  just  been  installed  in  the  National 
Home  for  Disabled  Veteran  Soldiers  at  Santa  Monica, 
Cal.  The  plant  consists  of  two  fifty-five  kw.  and  one 
twenty-xw.  Siemens  &  Halske  dynamos,  the  former 
being  direct  connected  machines,  while  the  latter  is 
driven    by   belting.      This   installation,    which    is    also 


■ancisco. 


with  insoluble  anodes,  or  by  electrolytic  refining  with 
the  use  of  soluble  anodes  of  zinc.  In  their  researches 
they  used  pure  solutions  of  sulphate  of  zinc,  and  obtained 
the  following  results  :  The  pure  zinc  of  commerce  con- 
tains iu  all  cases  noticeable  quantities  of  cadmium,  lead 
and  iron.  A  solution  of  sulphate  of  zinc  can  be  purified 
electrolytically  so  that  chemical  analysis  cannot  find  any 
heavy  foreign  metals  ;  zinc  oxide  is  easily  obtained  by  a 
chemical  process,  with  the  same  purity ;  the  electrolytic 
zinc  obtained  from  zinc  sulphate  or  oxide  contains  ap- 
preciable quantities  of  platinum,  which  comes  from  the 
anode ;  the  purest  zinc  is  obtained  by  the  repeated  elec- 
trolytic reductiou  of  the  metal  in  basic  zinc  sulphate  so- 
lutions, from  which  it  is  obtained  in  a  spongy  state,  and 
must  be  melted  in  vacuum.  The  metal  so  obtained  is 
not  absolutely  pure,  but  contains  at  least  99.99  per  cent, 
of  zinc.  With  the  electrolytic  decomposition  of  zinc,  the 
secondary  decomposition  of  water  cannot  be  prevented 
entirely. 


Recent  Siemens-IIahlce  Installations. 

equipped,  with  twelve  Manhattan  arc  lamps,  is  note- 
worthy in  that  it  is  the  first  plant  on  the  Pacific  Coast 
to  operate  220-volt  incandescent  lamps  throughout. 

The  220-volt  incandescent  lamps  now  used  are  of  the 
Edison  and  Bryan-Marsh  makes,  which  are  undergoing 
efficiency  and  life  tests. 


Recent  Siemens-Halshe  Installations. 

"Allow  me  to  congratulate  you  upon  the  varied 

and  interesting  matter  contained  in  the  last  issue  of  the 
'  Journal  of  Electricity.'  Yon  are  not  only  getting  to 
the  front,  but  have  already  got  there,"  writes  the  presi- 
dent of  a  prominent  concern  that  has  advertised  in  this 
paper  since  its  first  issue. 
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FEATURES  OF  THE  PORTLAND  TRANSMISSION 
HITHERTO  UNPUBLISHED. 


BY   GEO.    P.    LOW. 


There  has  recently  been  given  out  for  publication  in 
the  electrical  journals,  evidently  emanating  from  the 
General  Electric  Company,  a  well-illustrated  article  de- 
scribing the  new  three-phase  transmission  plant  of  the 
Portland  General  Electric  Company,  recently  placed  in 
operation  between  the  falls  of  the  "Willamette  River  at 
Oregon  City  and  Portland,  Oregon,  which  omits  to  in- 
dicate many  important  features  concerning  that  most 
interesting  installation. 

Station  B,  as  the  new  power  house  containing  the 
three-phase  generators  is  termed,  is  located  on  the  west 
bank  of  the  Willamette  River  at  the  falls,  and  imme- 
diately alongside  the  upper  canal  of  the  Willamette 
Locks  and  Transportation  Company,  by  means  of  which 
steamers  are  enabled  to  pass  the  falls.  The  station,  as 
far  as  erected,  is  of  massive  concrete  construction,  and 
its  general  design  is  clearly  shown  in  the  outline  draw- 


them  is  now  being  used  for  operating  the  three-mile 
electric  railway  system  that  the  Portland  General  Elec- 
tric Company  is  running  between  Oregon  City  and  its 
manufacturing  townsite,  Willamette  Falls.  Here  is 
located  about  1,600  acres  of  land,  which  is  laid  out  to 
meet  the  requirements  of  a  manufacturing  city,  and  to 
which  will  be  delivered  electric  power  in  any  quantity 
desired.  Situated  as  it  is,  at  the  junction  of  the  Wil- 
lamette and  Tualatan  Rivers,  but  a  short  distance  above 
the  falls,  it  is  within  easy  reach  of  Portland,  the  com- 
mercial center  of  the  Pacific  Northwest,  and  will  in  all 
probability  soon  become  the  Lynn  of  that  portion  of  the 
country.  At  present  the  city  of  Willamette  Falls  con- 
tains probably  800  inhabitants,  many  of  whom  find  em- 
ployment in  the  Capen  shoe  factory,  its  solitary  industry 
and  which,  by  the  way,  is  operated  by  electric  power. 

From  Station  B,  three  three-phase  circuits  of  No.  1 
double-braided  weather-proof  wires  are  continued,  closely 
following  the  banks  of  the  Willamette  River,  over  a  very 
substantial  pole  line  to  the  sub-station  in  Portland,  14.3 
miles  distant.  The  line  is  supported  on  two-bell  insul- 
ators, having  an  outside  diameter  of  three  and  one-third 


Figure  1 — The  Falls  of  the  Willamette  River  at  Oregon  City,  Oregon. 


ing  accompanying  (Figure  6).  From  this  it  will  be  seen 
that  both  water  wheels  and  generators  are  of  the  verti- 
cal-shaft type,  and  owing  to  the  extreme  rise  and  fall  of 
the  water  in  the  lower  river,  sometimes  marking  an  ex- 
treme variation  of  nearly  forty  feet,  it  has  been  neces- 
sary to  install  two  sets  of  turbines  for  high  head  and 
low  head,  respectively,  for  each  generator,  as  set  forth  in 
the  drawing,  and  more  fully  described  in  recent  numbers 
of  the  electrical  press.  The  generators,  which,  as  stated, 
are  of  the  three-phase  type,  each  have  a  capacity  of  450 
kw.  Each  contains  twenty  field  poles,  is  operated  at 
200  revolutions  per  minute,  and  delivers  6,000  volts  to 
the  line  without  the  intervention  of  step-up  transformers. 
The  present  plant  contains  but  three  such  units,  though 
it  will,  when  completed,  contain  twenty  similar  machines, 
having  an  aggregate  output  of  about  13,000  h.p. 

In  addition  to  these  generators  the  station  contains 
two  multipolar  exciters,  having  a  capacity  of  250  kw. 
each.  These  each  contain  six  poles,  and  operating  at 
125  revolutions  give  500  volts.  These  generators,  which 
are  over-compounded,  have  been  installed  to  serve  as  ex- 
citers for  the  completed  station,  hence  their  capacity  is 
greatly  in  excess  of   the  present  demands,  and  one  of 


inches,  which  in  turn  are  supported  on  locust  pins 
placed  twelve  inches  apart.  The  loss  of  voltage  over 
these  circuits  at  full  load  is  eleven  per  cent. 

The  particular  feature  of  interest  centering  in  the  sub- 
station at  Portland  and  which  has  not  been  heretofore 
described,  is  the  scheme  of  distribution  for  lighting  and 
power  circuits.  The  three-phase  current  reaches  the 
sub-station  at  an  e.m.f.  of  approximately  5,500  volts, 
and  is  conducted  direct  to  the  transformer  chambers, 
where  it  is  fed  to  three  banks  of  air-blast  transformers, 
shown  in  the  accompanying  illustration.  As  will  be  seen 
in  Figure  6,  each  bank  of  these  step-down  transformers 
is  arranged  in  three  sets  of  five  transformers  each,  there 
being  therefore  fifteen  forty-Kw.  transformers  to  each 
bank,  and  each  bank  being  operated  by  a  separate 
dynamo.  The  first  of  the  banks  is  used  for  incandescent 
lighting  direct,  and  its  transformers  are  wired  with  the 
primaries  in  series  across  two  wires  of  the  three-phase 
circuit,  while  its  secondaries  are  coupled  in  parallel, 
delivering  a  simple  single-phase  current  at  133  volts  to 
three  circuits  on  a  four-wire  system. 

The  second  bank  of  transformers  follows  the  same 
connections  as  to  transformer  couplings  as  in  the  last 
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instance,  with  the  single  exception  that  the  output  of  the 
bank  at  an  e.  m.  f.  of  350  volts,  which  is  applied  to  the 
operation  of  the  rotary  transformers  shown  in  the  accom- 
panying illustration.  These  motor-generators  are  each 
of  a  capacity  of  400- kilowatts,  and  run  at  a  speed  of  500 
revolutions  per  minute.  They  are  over-compounded  10 
per  cent.,  and  deliver  an  e.  m.  f.  of  500  volts  at  no  load. 
The  direct  current  thus  realized  is  utilized  for  electric 
railway  and  power  purposes. 

In  the  last  transformer  bank,  the  primaries  of  each 
transformer  are  each  wound  for  1,100  volts  as  in  the 


of  about  1,000  lamps  in  the  immediate  vicinity  of  the 
station  attests,  as  no  pulsation  in  the  light  from  the  low 
periodicity  is  visible.  The  method  of  controlling  this 
incandescent  service  is  set  forth  in  the  outline  drawing 
(Figure  7),  which  will  be  self-explanatory  when  it  is 
stated  that  regulation  is  effected  through  the  use  of  the 
potential  regulators  t,  t,  t,  t,  which  may  be  made  of 
either  polarity  by  means  of  the  pole-changing  switches 
s,  and  then  thrown  direct  into  the  main  circuit  either  as 
step-up  or  step  down  transformers,  after  the  manner 
originally   practiced    in    the   Stillwell   regulator.       The 


Figures  2,  3,  4  and  5-The  Air  Blast  and  Westinghouse  Transformers;  the  Potential  Regulators  and  the  Rotary  Transformer 
and  Switchboard  Room  at  the  Sub-station,  respectively,  of  the  Portland  Transmission  Plant. 


previous  instances,  and  then  coupled  in  series  across  two 
wires  of  the  three-phase  circuit,  and  the  secondaries  of 
the  transformers,  each  being  wound  for  408  volts,  are 
connected  in  series  which  deliver  a  single-phase  alternat- 
ing current  at  a  potential  of  2,040  volts,  through  the 
switchboard  shown  in  Figure  5,  which  controls  the  resi- 
dence and  outlaying  districts  of  the  city. 

The  first  feature  to  attract  attention  is  that  of  operat- 
ing incandescent  lamps  at  the  very  low  periodicity  of 
thirty-three  cycles  per  second,  and  which  is  here  de- 
monstrated to  be  practicable,  as  the  satisfactory  burning 


switchboard,  which  is  wired  as  here  outlined,  is  that 
showu  in  the  rear  in  Figure  5,  and  although  a  very 
marked  economy  in  wiring  results  from  this  type  of 
four-wire  distribution  (the  circuits  being  figured  at  six 
sixteen  c.p.  3.6-watt  lamps  per  ampere),  yet  the  system 
cannot  be  considered  as  entirely  satisfactory,  owing  to 
its  extreme  sensitiveness  of  balance,  and  it  is  not  prob- 
able that  the  company  will  extend  the  installation  first 
made. 

The   2, 040- volt   panel   of    the    lighting   switchboard, 
therefore,  gives  evidence  of  experimenting  that  has  not 
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as  yet  been  prosecuted  to  a  successful  issue.  As  appears 
further  on,  the  entire  City  of  Portland  was  lighted  by 
Westinghouse  high-frequency  apparatus  before  the  in- 
stallation of  the  three-phase  system,  and  the  scheme 
outlined  in  Figure  7  was  designed  and  installed  for  the 
purpose  of  displacing  the  use  of  the  old  apparatus  by 
delivering  a  single-phase  primary  potential  of  suitable 


tures  which  the  company  was  not  prepared  to  make,  and 
as  the  result,  at  the  time  of  the  writer's  recent  visit  to 
the  plant,  the  2,040-volt  panel  was  not  in  use,  and  it  was 
thought  that  it  would  undoubtedly  remain  a  dummy  for 
an  indefinite  period. 

The  lighting  of  the  outlaying  districts  is  at  present 
accomplished   through   the    use   of   the    Westinghouse 
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Figure  6 — Circuits  of  the  Three-Phase  Lighting  Swi'ighboakd  of  the  Portland  Transmission. 
A,  Lightning  Arresters;  B,  Main  Line  Switches;  C,  Voltmeters;  D,  Ampere-meters;  E,  Transformer 
Switches;  F,  Fuse  Blocks;  O,  Ground  Detector;  H,  Circuit  Breaker;  L,  Lamp  Indicator ]_K,  Volt- 
meter Transformer;  L,  Transformer  Su-itch;  M,  Ground-Detector  Transformer;  N,  Voltmeters; 
S,  Pole-changing  Switches;  T,  Potential  Regulators. 


voltage,  derived  from  the  three-phase  system,  to  the 
existing  lines,  but  it  was  soon  found  that  the  carrying 
out  of  the  plan  proposed  would  necessitate  throwing  out 
the  well-tried  and  reliable  house  transformers  which  had 
been  in  long  service  and  the  replacing  of  them  with 
new  apparatus,  because  of  the  low  frequency  of  the 
three-phase  plant.      This  involved  unnecessary  expendi- 


transformers  shown  in  the  accompanying  group  of  illus- 
trations, which  are  supplied  with  high-frequency  current 
generated  by  the  Westinghouse  machines  in  station  A  of 
the  company  at  Oregon  City,  and  which  are  about  to  be 
described,  the  only  difference  from  the  original  installa- 
tion being  that,  while  the  primary  incandescent  circuits 
in   West  Portland  are  run  at  1,000  volts  as  originally 
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installed,  those  in  East  Portland  are  rim  at  a  potential 
of  2,000  volts.  The  original  plant  of  the  company  is 
known  as  Station  A,  and  is  located  on  the  east  side  of 
the  Willamette  Eiver  at  Oregon  City,  almost  directly 
opposite  the  falls  and  at  the  steamboat  basin.  Its  elec- 
trical equipment  consists  of  eight  1,500  light  Westing- 
house toothed  armature  incandescent  A.c.  dynamos, 
running  at  16,000  a. p.m.;  two  120-kw.  Thomson-Houston 
incandescent  a.c.  dynamos ;  eleven  100-light 
Excelsior  arc  lighting  dynamos ;  one  Edison 
120-volt  d.c.  dynamo,  used  as  an  exciter  for 
the  alternators  and  for  operating  the  station 
incandescent  lights;  one  450-light  120-volt  Edi- 
son dynamo  used  as  exciter  shift ;  two  sixty- 
kw.  and  one  100-kw.  Edison  railway  generators  _«£= 

and  one  sixty-five-light  Brush  arc  dynamo, 
together  with  two  Westinghouse  exciters  driven 
by  an  independent  water  wheel.  The  hydraulic 
equipment  in  Station  A.  consists  of  seven  300 
h.p.  thirty-five-iuch  Victor  vertical  turbines, 
one  250-h.p.  thirty-inch  Victor  horizontal  tur- 
bine, one  600-h.p.  forty-two-inch  Victor  verti- 
cal turbine  and  one  special  seventy-five-H.p. 
fifteen-inch  Victor  vertical  turbine  for  driviug 
the  exciter. 

Station  A  carries  the  main  incandescent  load 
and  the  entire  arc-lighting  load  of  the  city,  and 
an  interesting  feature  of  municipal  lighting  is 
the  fact  that,  in  addition  to  the  600  arc  lamps 
used  at  street  intersections,  the  darkest  streets 
and  those  containing  thick  shade  trees  are 
illuminated  by  twenty-five-c.p.  incandescent 
lamps,  750  of  which  are  utilized,  being  oper- 
ated from  one  1,500-light  Westinghouse  alter- 
nator. 

The  Westinghouse  installation  described  in 
Station  A  constitutes  one  of  the  pioneer  light- 
ing transmission  plants,  and  it  is  yet  in  such 
perfectly  satisfactory    condition    that   in    the 
marked  extensions  being  made  by  the  company 
no  alterations  therein  are  contemplated.     The 
generators   deliver   current   to   the   line   at   a 
potential  of  4,000  volts,  which  is  carried  over 
sixteen  miles  of  double-braided  weather-proof 
wire  to  the  sub-stations  at  Portland  and  East 
Portland,  where  it  is  reduced  by  means  of  the 
Westinghouse  transformers  previously  referred 
to.     The  two  Thomson-Houston  alternators  in 
Station  A  deliver  current  to  banks  of  step-up 
transformers  for  the  transmission  circuits,  the 
potential  being  thereby  increased  from   1,000 
volts  at  the  generator  to  5,000  volts  for  trans- 
mission.     These  banks  of  step- up 
transformers  each  consist  of  series 
of  five   converters   wound    in   the 
ratio  of  one  to  one,  the  primaries 
being  thrown  in  parallel  across  the 
generator,  and  the  secondaries  being 
coupled  in  a  multiple  series. 

A  pole  line  is  run  down  on  each 
side   of   the   river  to   the  City  of  ISSSBg 
Portland,  and  for  the  arc  circuits  UBKHffi 
four  trunk  lines  and  one  spare  cir-  Figure  7— Sectional 

cuit  is  carried    down  on  the  east 

side  from  Station  A  for  lighting  East  Portland,  and  six 
arc  lines  are  carried  down  the  west  side  for  lighting  West 
Portland.  These  circuits  are  of  No.  4  B.  &  S.  gauge 
double-braided  weather-proof  wire,  the  most  interesting 
line  being  a  single  N"o.  4  circuit,  almost  exactly  seventy 
miles  in  length  and  on  which  are  burned  ninety-eight 
2,000-c.p.  arc  lamps.     This  extraordinary  circuit  is  oper 


load  of  108  lamps,  the  line  resistance  equaling  ten  lamps. 
Two  hundred  arc  lamps  have  been  burned  experimentally 
for  several  consecutive  evenings  in  Portland  on  a  single 
circuit,  operated  at  over  10,000  volts  by  two  of  these 
Excelsior  dynamos  in  series. 

The  east-side  pole  line  contains  no  features  of  particu- 
lar interest,  but  the  west-side  line,  which  was  rebuilt  in 
September   last,  contains  a   conglomeration  of  circuits 


View  of  Station  B,  of  the  Portland  Transmission  Plant. 


ated  from  a  100-light  Excelsior  dynamo,  which  carries  a 


that  make  it  noteworthy.  It  consists  of  fifty-foot  poles, 
having  a  diameter  of  twelve  inches  at  the  top  and  vary- 
ing in  diameter  from  twenty  inches  to  twenty-four 
inches  at  the  butt,  the  poles  being  placed  100  feet  apart. 
The  poles  erected  in  the  country  division  contain  three 
six-pin  crossarms  and  three  eight-pin  crossarms,  giving, 
therefore,  a  total  of  forty-two  pins,  and  on  these  are  run 
the  following  circuits : 
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Seven  4,000-volt  incandescent  circuits  No.  4  wire  ;  six 
arc  circuits  of  No.  4  wire ;  two  three-phase  circuits  of 
No.  1  wire  ;  one  six-conductor  Okonite  telephone  cable; 
one  galvanized  iron  linemen's  call-bell  circuit ;  one 
copper  signal  circuit,  a  total  of  thirty-six  wires. 

Communication  between  the  attendants  at  the  sub- 
station and  at  the  generating  station  is  effected  by  means 
of  signals  rung  in  on  vibrating  bells.  In  addition  tele- 
phonic communication  is  carried  on  with  ease  over  the 
cable  above  referred  to,  which,  as  stated,  is  strung  along 
the  transmission  line.  Considerable  interesting  ex- 
perience has  been  derived  in  this  installation  in  connec- 
tion with  telephoning  over  lines  submitted  to  heavy 
induction,  and  which  will  be  fully  described  in  an  early 
issue  of  this  publication. 

AIR    BRAKES    ON    THE    HAYWARDS    LINE. 


The  accompanying  illustrations  present  views  of  the 
interior  of  the  electric  locomotive  in  use  on  the  main  line 
of  the  Oakland,  San   Leandro  and  Haywards  Electric 
Railway  Consolidated,  and  which,  together 
with  its  applications,  was  described  in  an 
illustrated  article  appearing  on  page  sixty- 
nine  of  the  present  volume  of  this  publica- 
tion.    The  Haywards  has  been  operating 
air  brakes  on  some  of  its  passenger  cars 
for  the  past  three  years,  and  the  install- 
ation here  described  embodies  the  fruits 
of  experience  of  that  period.   The  air  com- 
pressors heretofore  used  were  driven  by 
means   of    an    eccentric  direct  from    the 
axle,  and  being  attached  to  the  truck  have 


at  2250  revolutions  per  minute,  and  is  connected  to  the 
crank  shaft  by  a  worm  gear,  which  reduces  the  speed 
of  the  pump  to  forty  revolutions  per  minute.  The  equip- 
ment is  mounted  on  a  single  baseplate,  and  is  of  such 
mechanical  construction  that  there  is  nothing  about  it 
to  get  out  of  order.  The  plant  has  been  in  constant  use 
for  the  past  eight  months,  during  which  time  it  has 
given  perfect  satisfaction,  and  it  is  no  venture  to  express 
the  belief  that  it  will  run  for  years  without  expense 
other  than  that  for  oil  and  brushes. 

The  air  reservoirs  are  placed  inside  of  the  locomo- 
tive under  the  ceiling,  and  are  of  wrought  iron  piping 
having  a  diameter  of  two  feet  eight  inches,  and  being 
fourteen  feet  long.  The  air  pressure  is  carried  at 
about  forty  pounds.  The  jam  cylinders  are  also  placed 
in  the  car  as  shown  in  the  cut,  and,  in  addition  to  the 
locomotive,  all  flat  and  coal  cars  are  equipped  with  jam 
cylinders.  The  controller  valve  is  so  constructed  as  to 
apply  the  air  to  the  train  first.  In  ordinary  stops  this 
is  quite  sufficient,  but,  if  a  very  quick  stop  is  necessary, 
the  motor-man   simply   throws   the   lever  to  the  next 


Air  Brakes  on  the  Haywards  Line. 

never  given  satisfaction,  because  of  the  exposure  of 
the  working  parts  and  of  the  dust  and  the  dirt  that  is 
constantly  being  set  in  motion  by  the  moving  of  the  car. 
It  became  apparent  during  the  construction  of  this  elec- 
tric locomotive  that  air  brakes  would  be  necessary  to 
the  handling  of  the  heavily  laden  flat  and  coal  cars, 
and,  accordingly,  Mr.  C.  Gustafson,  then  Master  Me- 
chanic but  now  General  Manager  of  the  road,  designed 
and  installed  the  air  brake  plant  described. 

The  pump  consists  of  duplex  single-acting  cylinders 
having  a  diameter  of  five  and  three-quarter  inches  by 
five-inch  stroke,  which  is  connected  with  a  crank  shaft 
driven  in  turn  by  a  two-horse-power  500-volt  motor  as 
shown  in  the  illustration.  This  motor,  which  was  built 
by  the  Electrical  Engineering  Co.  of  San  Francisco,  runs 


notch,  and   the  air  is  applied  to  the  loco- 
motive as  well  as  to  the  train.     Pressure 
gauges  are  connected  to  the  reservoirs  and 
to  the  train  pipe,  the  latter  to  indicate  the 
■  pressure  that   is  being  thrown  on  to   the 
I  train.     The  system  is  very  economical,  and 
£  is  a  great  safeguard,  as  it  would  be  almost 
■  impossible  to  operate  the  heavily-laden  cars 
I  through  crowded  streets  with  safety,  as  is 
I  daily  done  in  the  City  of  Oakland,  without 
an  equipment  such  as  here  described. 


ELECTRICITY    FOR    GRAIN    HAULAGE. 


An  electric  freight  car  operated  by  the  ordinary  over- 
head trolley  system  is  being  operated  in  Spokane,  Wash., 
by  the  "  C.  &  C."  Flouring  Mills,  owned  by  the  "Wash- 
ington Water  Power  Co.,  and  which  have  recently 
been  leased  to  the  Portland  (Or.)  Flouring  Mills  Co. 
This  freight  or  grain  car,  which  runs  regularly  between 
the  "  C.  &  C."  mills  and  the  railway  station,  displacing 
the  drays  formerly  used,  was  specially  built  for  the  ser- 
vice. It  is  twenty  feet  long,  and  the  grain  compartment 
is  twelve  feet  long,  six  feet  wide  and  five  feet  six  inches 
high,  with  a  capacity  of  12,000  pounds,  or  200  bushels  of 
wheat.  At  the  freight  station,  the  floor,  which  is  hinged 
and  carries  a  steel  hopper,  is  raised,  and  the  car  is  loaded 
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with  grain  from  the  main  line  cars.  On  reaching  the 
mill  the  car  is  run  over  a  chute,  the  gate  of  the  hopper 
is  opened,  and  the  grain  is  dumped.  The  floor  is  then 
let  down  to  cover  the  hopper,  and  the  car  is  loaded 
with  bags  or  barrels  of  flour  to  go  to  the  railway  station. 
Whenever  the  streets  along  the  line  require  macadamiz- 
ing, the  car  is  vised  for  carrying  and  discharging  the 
broken  stone. 


PHOTOGRAPHY    BY    GLOW     LAMPS. 


By  W.  Lodian. 


I  have  chanced  to  see  in  this  far-off  country  a  copy  of 
The  Journal  of  Electricity  for  October,  containing  the 
excellent  and  beautifully  illustrated  article  by  Messrs. 
Mullander  &  Sprout  on  "  Night  Photography  by  the 
Electric  Light,"  which  recalls  the  fact  that  among  the 
writer's  batch  of  electrical  curios,  collected  during  a  re- 
cent six  months'  tour  through  Australasia,  is  the  accom- 
panying photograph  of  the  largest  private  ball-room  in 
the  State  of  Melburnia.  The  view,  which  was  taken  by 
Theodore  O'Shea,  a  leading  photographer  of  Melbourne, 
and  presented  to  the  writer,  is  interesting  in  that  it  is 


Photography  by  Glow  Lamps. 

the  first  one  taken  by  the  aid  of  incandescent  lighting 
exclusively  in  the  southern  hemisphere.  Considering 
the  circumstances,  the  picture  has  turned  out  to  be  first- 
class  in  every  regard. 

It  was  a  moonlight  night,  and  the  view  was  taken  a 
short  time  prior  to  the  opening  of  a  ball.  An  exposure 
of  twenty  minutes  was  given,  a  four  by  five  plate  being 
used.  The  cleverness  of  the  photographic  printer  came 
in  in  so  retouching  the  negative  as  to  remove  the  blurred 
appearance  surrounding  each  incandescent  light.  So 
neatly  was  this  done  that,  when  the  present  photograph 
was  placed  side  by  side  with  a  daylight  taken  photo- 
graph in  the  recent  photographic  exposition  at  Mel- 
bourne, the  difference  between  the  two  could  not  be 
detected.  In  truth,  the  picture  is  a  remarkable  example 
of  electrical  photography,  as  no  magnesium  light  or 
illuminant  other  than  the  glow  lamps  in  the  room  was 
used. 

Calcutta,  India. 

THE  A.  I.  E.  E.  IN  SAN  FRANCISCO. 

The  first  meeting  for  the  winter  of  the  Pacific  Coast 
members  of  the  American  Institute  of  Electrical  Engi- 
neers was  called  on  Saturday  night,  November  30th,  at 


the  request  of  the  secretary  of  the  institute,  in  order  to 
combine  with  the  meetings  in  New  York  and  Chicago 
for  the  topical  discussions  on  the  present  status  of  the 
storage  battery  question.  This  meeting  is  notable  as 
being  the  first  held  on  the  Pacific  Coast  with  regular 
officials  of  the  institute  in  attendance,  the  recently 
elected  vice-president  being  in  the  chair,  and  the  local 
secretary  officiating  as  secretary  of  the  meeting. 

After  a  pleasant  dinner  at  Frank's  rotisserie,  where, 
in  addition  to  the  regular  members,  such  prominent 
guests  as  Professor  Davidson  of  the  Coast  Survey,  W.  S. 
Hager  of  the  Westinghouse  Company,  and  W.  C.  Swain, 
chief  operator  of  the  Postal  Telegraph  Company,  were 
in  attendance,  the  business  meeting  was  called  to  order 
and  the  principal  speaker,  Mr.  E.  J.  Molera,  was  intro- 
duced. After  a  review  of  the  early  history  of  the 
storage  battery  invention,  Mr.  Molera  proceeded  to  give 
an  account  of  his  own  early  experiments  in  storage 
battery  manufacture  and  accumulator  traction,  exhibit- 
ing the  first  Plante  storage  battery  cell  imported  into 
this  country,  together  with  a  cell  and  switches  from  the 
first  accumulator  car  ever  run,  which  had  been  operated 
by  Mr.  Molera  in  the  City  of  San  Francisco  in  the  year 
1882.  After  this  important  communication  from  Mr. 
Molera  had  been  received,  the  local  secretary  gave  ex- 
tracts from  the  papers  presented  before  the  institute  in 
New  York  by  Professor  Carhart  and  Mr.  Arthur  E. 
Childs,  and  then  showed  to  the  members  load  curves 
obtained  from  the  San  Jose  Street  Railroad  and  the 
Electric  Light  Company  of  the  same  city,  indicating  the 
greater  importance  of  the  storage  battery  in  the  average 
street  railroad  station  than  in  a  similar  lighting  supply 
station.  Following  this  communication  Mr.  Hager  ex- 
plained to  the  members  the  investigations  he  had  made 
on  the  applicability  of  the  storage  battery  supplying 
power  for  the  electric  railroad  system  of  the  City  of 
Wilmington,  Del.,  and  stated  in  conclusion  that  he  con- 
sidered, eveu  with  the  present  high  cost  for  accumula- 
tors, that  they  were  undoubtedly  the  cheapest  means 
for  supplemeutiug  the  generating  apparatus  on  any  elec- 
tric railroad,  provided  that  the  batteries  were  installed 
for  the  purpose  of  carrying  simply  the  peaks  of  the 
curve  and  being  operated  at  the  time  of  their  maximum 
load  considerably  above  their  rated  capacity,  which,  in 
Mr.  Hager's  opinion,  was  a  justifiable  use  of  well-made 
storage  batteries,  an  opinion  derived  from  an  extensive 
investigation  of  well  established  plants. 

At  the  conclusion  of  this  communication  the  meeting 
was  adjourned  after  the  appointing  of  an  Executive 
Committee,  consisting  of  E.  J.  Molera,  F.  F.  Barbour 
and  Professor  Clarence  L.  Cory,  with  instructions  to 
confer  with  the  local  secretary  and  formulate  a  plan  for 
continuing  the  meetings  throughout  the  winter. 


PERSONAL. 


Mr.  Frank  X.  Cicott,  Manager  of  Billings  &  Spencer, 
of  Hartford,  Conn.,  has  been  traveling  over  the  coast  in 
the  interests  of  his  firm. 

Mr.  C.  S.  Knight  has  returned  East  after  having 
established  a  Pacific  Coast  office  of  the  Fort  Wayne 
Electric  Corporation  in  San  Francisco. 

Mr.  0.  S.  Lyford,  Jr.,  Chief  Engineer  of  the  Siemens- 
Halske  Electric  Compamy  of  America,  has  gone  back  to 
Chicago,  but  is  expected  to  return  to  San  Francisco 
shortly. 

Mr.  H.  S.  Clark,  of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  has  been  ordered  from  the  San  Fran- 
cisco office  to  Pittsburg,  where  he  will  engage  in  special 
testing  work  at  the  factory. 
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PLEA  FOR 
MOTORMEM. 


In  the  "  Electrical  Engineer  "  for  Novem- 
ber   13  th    we    note    an    article    signed 
"  A.  F.  D."  on  "A  Plea  for  Motormen," 
which    is   recommended   to  the  careful 
consideration   of  every  electric  railroad 
manager.      In    this   article  the    author 
calls  attention  to  the  fact  that,  while  honesty  and  integ- 
rity are  undoubtedly  necessary  requirements  for  a  satis- 
factory  motorman,  an  amount  of  electrical  knowledge 
beyond  that  possessed  would  increase  his  efficiency  as  a 
handler  of  the  electrical  machinery  placed  in  his  charge. 
One  of  the  papers  before  the  Montreal  Convention  im- 
presses this  in   citing  a  test  made  upon  an  electric  rail- 
road by  taking  wattmeter  readings  when  the   car  was 
run  by  a  first-class  motorman,  and  afterwards  run  by  an 
electrical  engineer   understanding  the  principles  of  the 
controller.     The  difference  in  the  total  amount  of  power 
employed  amounted  to  as  much  as  twenty  per  cent,  in 
favor  of  the  engineer.     In  many  cases  it  is  not  possible 
for  street  railroads  to  maintain  a  school  for  the  instruc- 
tion of  their  employees,  but  it  is  always  possible  for  the 
street  railroad  to  employ  the  motormen  upon  the  wait- 
ing list  as  repairers  and  helpers  in  the  car  shed.     In  this 
department  they  would  unfailingly  gain  an  acquaintance 
with  the  construction  of  the  motors,  method  of  wiring 
cars,  and  the  principles  of  the  controller  which  would 
enable  them  to  understand  the  importance  of  the  rules 
issued  to   them  for  instructions  in   operation.     Such  a 
course  of  instruction  would  raise  the  tone  of  the  men  at 
the  brake  handle  by  making  them  feel  themselves  more 
nearly  upon  the  level  of  the  locomotive  engineer.     The 
article  we  are  discussing  mentions  the  fact  that,  in  steam 
railroads,  managers  have  found  that  it  pays  to  post   in 
their  roundhouses  honor  rolls  showing  the  record  in  run- 
ning and  the  consumption  of  material  of  each  engineer ; 
but  though  the  electric  railroad  motorman  can  materially 
alter   the  consumption  of  coal  at   the  central  station  by 
his  handling  of  the  controller  lever,  no  attempt  is  made 
to  distinguish  between  careful  and  intelligent  workmen 
and  those  who  simply  carry  their  car  over  the  line  with- 
out regard  to  the  apparatus  on  the  car  or  the  amount  of 
power  used.     "With  the  introduction  of  high  speed  work- 


ing in  electric  tram  lines  has  come  the  liability  of  acci- 
dents from  obstructions  on  the  track,  which  can  only  be 
diminished  by  a  corresponding  education  of  the  motor- 
man,  and  a  rise  in  his  character  as  a  workman,  which 
will  undoubtedly  come  about  whenever  the  managers 
appreciate  the  fact  that  his  efficiency  will  be  increased 
through  careful  instruction. 


AT  HIGH 
PRESSURES. 


It  is  gratifying  to  learn  that  the  ex- 
periments made  at  the  Presidio  upon 
air  transmission  the  j>jx  compressed  air  apparatus  built 
by  the  Fulton  Engineering  Works  have 
proved  to  be  eminently  successful,  and 
the  fact  that  there  is  in  this  country  an 
engineer  capable  of  designing  efficient  compressed  air 
apparatus  will  do  more  to  advance  this  system  of  power 
transmission  than  the  experience  derived  from  the  low 
pressure  systems  which  have  been  installed  in  Paris  and 
in  England.  The  distribution  of  power  by  the  means  of 
compressed  air  was  suggested  to  the  promoters  of  the 
Niagara  Power  Company,  but  at  the  time  the  only  sys- 
tem of  compressed  air  distribution  sufficiently  extensive 
for  comparison  was  that  of  Popp,  in  Paris,  which  uses  a 
maximum  pressure  of  200  pounds  and  distributes  at  a 
maximum  distance  of  10  miles  through  large  mains  run- 
ning up  to  30  inches  in  diameter.  "While  the  transmis- 
sion losses  are  undoubtedly  small  in  this  distribution, 
still  the  leakage  is  great  enough  to  reduce  the  efficiency 
of  the  entire  system  to  about  38%.  Using  higher  pres- 
sures up  to  2000  pounds,  which  Mr.  Rix's  apparatus  has 
demonstrated  to  be  practicable,  General  Hermann  Haupt 
estimates  that  2,500  horse-power  may  be  transmitted  one 
hundred  miles  with  an  initial  cost  of  plant  below 
$750,000,  and  a  total  j  early  cost  for  power  delivered  not 
greatly  in  excess  of  SI 3.00  per  horse-power.  At  the 
present  time  there  are  too  many  problems  remaining 
unsolved  connected  with  power  distribution  through  the 
medium  of  air,  at  2000  pounds  for  any  one  to  be  able  to 
state  whether  these  figures  are  entirely  accurate  or  not, 
but  we  have  here  already  solved  the  problem  of  initial 
compression,  and  we  may  expect  this  achievement  to  be 
followed  step  by  step  by  solutions  of  the  various  trans- 
mission problems  and  other  problems  connected  with 
high  pressure  air  distribution.  Surely  the  engineering 
successes  attained  will  not  be  allowed  to  remain  much 
longer  unused,  in  the  face  of  the  great  long  distance 
power  transmissions  now  constantly  being  brought  up 
for  solution. 

Before    the   Fresno    County    Medical 

Society,  Dr.  "W.  1ST.  Sherman,  of  Merced, 

electricity        Cal..  has  recently  presented  an  extreme- 

in  office         ,     . '  ,.  J   c 

practice  y  interesting  paper  upon  the  subject  of 

"  Electricity  in  Office  Practice."  The 
advance  of  electro-therapeutics  has, 
during  many  past  years,  been  greatly  hindered  by  char- 
latans and  quacks  who  have  seized  upon  the  mystical 
character  of  electric  action  in  order  to  dupe  their  patients 
into  the  purchase  of  electropoises,  electric  belts,  towels 
and  hundreds  of  similar  impositions.  During  all  this 
time,  however,  certain  conscientious  doctors  have  labored 
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earnestly  to  understand  the  action  of  electricity  upon 
the  human  body,  and,  with  the  aid  of  apparatus  designed 
by  D'Arsonval  and  Charcot,  in  France,  and  by  Kennelly 
and  Morton  in  this  country,  their  investigations  have 
proved  that  not  onh'  does  the  application  of  electricity 
itself  have  certain  distinct  effects  upon  the  muscles,  tis- 
sues and  nerves,  but  also  by  the  means  of  electricity 
well-known  medicines  may  be  introduced  into  the  system 
in  such  a  manner  as  to  effect  a  maximum  amount  of 
benefit.  The  latter  application,  while  newer  than  the 
treatment  by  electric  shocks  and  baths,  appeals  more  to 
the  intelligent  electrician.  N"ot  only  is  electric  cautery 
produced  by  incandescent  platinum  wires,  but  also  by 
the  local  formation  of  caustics  through  the  medium  of 
electrolysis  decomposing  the  salt  solutions  contained 
within  the  body  itself.  Using  soluble  anodes,  the  phy- 
sicians have  been  enabled  to  apply  the  highly  antiseptic 
hydrochlorites  of  copper,  zinc  and  iron  directly  to  the 
tenderest  mucous  membranes,  and  effect  cures  in  catar- 
rhal diseases  which  have  heretofore  obstinately  evaded 
treatment. 

By  the  means  of  cataphoresis,  which  is  the  name  for 
osmotic  transference  of  liquids  by  an  electric  current,  it 
has  been  found  possible  to  introduce  into  any  point  of 
the  system  many  liquid  medical  agents,  such  as  chloro- 
form, quinine,  iodine,  etc.,  and  to  produce  exceedingly 
effective  local  anaesthetic  and  medical  actions  upon  the 
blood  without  disturbance  of  the  digestive  organs,  which 
has  accounted  for  many  of  the  evil  after  effects  of  these 
curative  agents. 

In  nervous  diseases  Dr.  S.  "Weir  Mitchell  has  been 
able  to  obtain  effects  similar  to  massage  and  to  strengthen 
the  tissues  of  a  nervous  patient  by  the  means  of  an 
agent  disassociated  from  the  common  repugnance  to 
drugs  and  consequent  mental  disturbances.  All  of  these 
methods  for  treatment  have  placed  the  science  of  electro- 
therapeutics upon  a  sound  footing  both  in  the  minds  of 
the  members  of  the  medical  profession  and  of  those 
familiar  with  the  phenomena  of  electricity.  At  the 
present  time  in  medicine  the  treatment  of  disease  by 
the  means  of  drugs  has  given  place  largely  to  surgical 
treatment,  though  the  attendant  injuries  are  often  serious 
in  such  practice,  and  we  may  hope  that  the  advance  now 
taking  place  in  electro-therapeutics  will  be  able  to  re- 
introduce the  earlier  method  and  to  make  it  more  effi- 
cient than  ever  before. 


The    enormous   extension   in    schools 

throughout  the  world  for  teaching  the 

bCH00LS  technical  professions  has  opened  many 

FOR    ENGINEERING  ,.  .  ■.  -    " 

education  questions  concerning  the  conduct  ot  such 

schools  and  the  requirements  for  both 
instructors  and  scholars.  Fifteen  years 
ago  such  schools  existed  only  for  the  education  of  civil 
and  mechanical  engineers,  while  the  general  tendency 
was  to  consider  them  as  minor  departments  of  the 
academical  colleges ;  but  at  the  present  time  we  find 
that  instruction  is  given  in  all  branches  of  engineering 
knowledge,  and  that  the  students  in  attendance  rival,  in 


numbers  at  any  rate,  those  in  the  academical  courses. 
In  face  of  the  great  increase  in  the  number  of  students 
in  all  branches  at  the  various  seats  of  learning,  it  is 
difficult  to  decide  whether  this  increase  in  the  engineer- 
ing schools  has  been  due  to  a  falling  off  amongst  those 
desiring  a  general  education  or  whether  it  has  been  due 
to  the  acquirement  of  engineering  knowledge  by  those 
whose  time  and  tastes  would  not  permit  of  their  attend- 
ance upon  any  other  course.  If  the  last  is  to  he 
considered  as  the  true  explanation  of  the  expansion  of 
the  engineering  schools,  it  is  fortunate  that  any  course 
of  instruction  has  been  devised  which  will  tempt  busy 
men  to  increase  their  stock  of  theoretical  knowledge  ; 
but  if  the  graduates  of  engineering  courses  are  to  be 
considered  in  the  future  as  completely  educated  men, 
there  is  danger  that  not  only  will  the  literary  depart- 
ments suffer,  hut  also  that  the  sciences  will  lack  men 
furnished  for  their  advancement.  Such  a  danger  is  due 
rather  to  the  conduct  of  the  schools  by  the  teachers  than 
to  the  character  of  the  scholars  themselves.  Every 
scholar  forms  much  character  and  wit  from  his  contact 
with  a  respected  teacher,  and  if  that  teacher  impresses 
upon  him  the  worth  of  learning  he  will  become  enthu- 
siastic for  the  advancement  of  learning ;  but  if  the 
teacher  spends  his  own  time  and  that  of  his  scholars  in 
the  solution  of  problems  for  gaining  money  solely,  there 
is  little  danger  that  the  practical  men  of  the  next  gen- 
eration will  complain  that  the  student  is  less  sharp  and 
unscrupulous  than  the  unlearned  business  man.  In 
some  schools  the  laboratories  are  furnished  solely  with 
a  view  of  performing  tests  and  for  the  students  to 
become  familiar  with  the  methods  applicable  to  the 
understanding  of  money-making  problems.  Some  of 
our  professors,  even,  are  engaged  and  commonly  employ 
their  students  as  draughtsmen  and  designers  in  the 
manufacturing  business,  without  regard  to  the  value  of 
their  work  when  viewed  as  knowledge.  No  complaint 
can  be  made  of  any  man  who  desires  to  keep  thorough^ 
in  touch  with  the  practical  advances  of  the  knowledge 
of  the  world,  nor  should  the  teacher  hesitate  to  give 
advice  based  upon  his  knowledge  and  experience  to  those 
undertaking  practical  problems,  but  when  the  instructor 
enters  into  manufacturing  competition  which  necessitates 
for  success  that  he  should  conceal  from  other  manu- 
facturers the  most  important  advance  he  is  capable  of 
making  in  his  profession,  he  encourages  a  system  of  con- 
cealment of  knowledge  which  is  unfortunately  too  pre- 
valent throughout  business,  and  which  only  a  teacher  is 
capable  of  counteracting.  It  seems  strange,  when 
we  consider  the  teachers  of  the  last  generation  were 
blamed  for  retiring  within  themselves,  that  the  recent 
introduction  of  technical  schools  has  changed  the  condi- 
tions so  greatly  that  such  a  warning  can  be  issued,  but 
it  is  an  unfortunate  fact  that  some  of  our  engineering 
professors  are  apparently  aiming  more  at  their  own  per- 
sonal advancement  than  at  the  preparation  of  their 
students  for  the  duties  of  life  and  a  high-principled 
citizenship,  which  should  be  the  safeguard  of  our 
civilization. 
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AN    EDITORIAL   REVIEW  OF   CURRENT   EVENTS   AND 
PUBLICATIONS   OF   OUR   CONTEMPORARIES. 

There  is  an  heretofore  uupuunsuod  anef.doie  concern- 
ing a  now  much  discussed  English  professor's  early  visits 
to  this  country  in  connection  with  the  Niagara  power 
transmission,  which  may  throw  a  sidelight  upon  his 
published  acquaintance  with  the  people  of  wealth  and 
fashion  upon  this  side  of  the  water.  We  have  the  story 
from  the  professor's  unfortunate  host.  On  one  of  his 
visits  to  a  city  within  a  night's  ride  of  New  York,  ac- 
companied by  his  famous  meter,  which  he  was  trying  to 
sell,  the  professor  asked  some  legal  advice  of  a  gentle- 
man high  in  social  and  literary  circles  in  the  city  where 
he  was  visiting,  and  to  whom  he  had  the  usual  letters  of 
introduction  from  the  London  friends  of  the  American. 
In  the  midst  of  his  legal  inquiries  the  professor  inci- 
dentally menti  jned  that  he  desired  to  have  his  presence  in 
the  city  unknown  to  the  electrical  and  newspaper  men, 
and,  on  the  hint,  was  taken  to  his  legal  adviser's  country 
home,  where  he  was  handsomely  entertained  until  his 
business  was  completed.  After  waiting  a  sufficient 
period  of  time  his  host  casually  submitted  a  moderate 
bill  for  his  legal  advice  to  the  professor,  and  though 
some  year  or  more  had  elapsed  at  the  time  this  story 
was  told,  nothing  more  had  been  heard  from  the  emi- 
nent engineer,  though  his  companion  on  the  visit,  the 
energy  meter,  was  reposing  in  his  host's  strong  box  for 
safe  keeping  against  the  time  when  it  should  be  sought 
after  by  all  American  manufacturers  and  distributors  of 
electrical  current. 

Whether  other  acquaintances  were  made  by  the  court- 
eous professor,  during  his  many  visits  to  this  country, 
in  the  same  manner,  is  not  known,  though  it  is  hardly 
believed  that  the  methods  used  would  be  often  indulged 
in  by  our  cheeky  American  engineers  when  visiting 
either  at  home  or  abroad. 


Of  all  the  tributes  that  have  been  printed  to  the  mem- 
ory of  the  late  Franklin  Leonard  Pope,  there  is  no  one 
that  appeals  to  the  mind  of  the  engineer  so  greatly  as 
the  unfinished  article  of  Mr.  Pope  contained  in  the  De- 
cember number  of  the  "Engineering  Magazine"  on 
"  The  Distribution  of  Electrical  Power  at  Niagara,"  an 
article  filled  with  references  to  the  various  plans  for 
power  distribution  which  have  been  proposed,  in  which 
in  every  case  the  vigorous  mind  has  passed  upon  the 
salient  and  important  points,  presenting  the  advantages 
and  disadvantages  attached  to  each  of  the  various  sys- 
tems clearly  and  intelligently.  This  article  from  the 
master  hand  is  in  striking  contrast  with  the  one  in  the 
same  journal  calling  for  our  criticism  last  month,  and  it 
is  with  the  utmost  regret  that  we  read  the  portion  writ- 
ten, and  try  to  imagine  what  Mr.  Pope's  introduction 
was  to  bring  out  in  his  mature  conclusion.  In  the  pages 
written  by  his  brother,  Mr.  Ralph  Wainwright  Pope,  at 
the  end  of  the  article  the  oft  repeated  story  is  touched 
upon  of  the  great  fund  of  experience  of  Franklin  Pope's 
life  and  the  failures  and  successes  of  many  water  power 
schemes  with  which  he  was  familiar,  and  here  we  are 
compelled  to  pause  and  wonder  whether  some  of  the 
great  electric  transmissions  in  which  we  know  he  took 
so  much  pride  may  not  be  adding  other  chapters  to  this 
history  of  financial  rashness.  With  every  development 
of  cheap  power  and  cheap  power  transmission,  engineers 
have  dreamed  far  into  the  future  of  a  rehabilitated 
world,  but  always  we  are  compelled  to  come  back  to  the 
conclusion  that  no  mechanical  or  scientific  advance  can 
be  a  "  cure  all,"  though  each  piece  of  work  well  done  is 


worth  doing,  even  though  it  but  leads  to  better  methods 
of  solving  the  same  problems  in  a  large  way. 

During  the  past  month,  in  the  "Electrical  World" 
and  in  many  contemporary  journals,  descriptions  have 
been  printed  of  the  various  conduit  electric  railway 
systems  used  in  Washington  and  New  York.  Several 
of  the  papers  have  taken  up  the  cudgels  in  favor  of  such 
electric  railroads  against  our  familiar  friend,  the  over- 
head trolley,  as  well  as  against  cable  transmission  sys- 
tems. It  is  even  stated  that  the  officials  of  the  Illinois 
Central  and  other  standard  steam  roads  are  awaiting 
the  results  of  experiments  on  this  underground  construc- 
tion before  undertaking  the  use  of  electricity  upon  their 
lines.  "  Electricity  "  alone,  of  all  the  papers,  is  distinct- 
ly hostile  to  this  means  of  construction,  and  if  the 
figures  of  cost  which  "Electricity"  presents  approach 
the  truth,  there  certainly  remains  much  to  be  done 
before  the  conduit  system  may  be  considered  a  financial 
success,  even,  though  the  engineering  problems  may  be 
regarded  as  solved.  It  is  stated  that  the  Lenox  avenue 
road  in  New  York  costs  for  conduit  construction  and 
sudsidiary  sewers  as  much  as  $175,000  per  mile,  and  if 
this  statement  is  true,  the  amount  of  power  saved  by 
electric  traction  can  hardly  compensate  for  the  cost 
above  even  the  cable  system.  Reports  from  Minneapo- 
lis and  St.  Paul  indicate  that  the  cost  of  the  main- 
tenance of  underground  feeders  has  been  found  to  be 
excessive  in  these  cities,  and  that  the  very  complete  un- 
derground feeding  system,  which  was  originally  installed, 
has  given  place  to  an  overhead  feeding  system,  which 
certainly  would  lead  us  to  suspect  the  success  of  any 
conduit  in  a  similar  location.  The  feeders  in  Phila- 
delphia and  Boston  are  now  being  placed  underground, 
and  if  they  are  found  to  operate  successfully  the  next 
step  may  be  taken  towards  burying  the  trolley,  though 
until  it  is  proved  that  the  feeders  may  be  economically 
maintained  in  underground  conduits  we  can  hardly 
attempt  with  safety  the  use  of  a  complete  uuderground 
electric  railroad  system. 


In  an  article  in  the  "  Electrical  Engineer "  of  Nov. 
20,  James  Pass  writes  upon  the  durability  of  porcelain 
as  an  insulator  ;  a  subject  which  we  do  not  remember  to 
have  seen  discussed  in  any  American  electrical  paper 
before  this  time,  though  the  English  journals  have  de- 
voted a  good  deal  of  attention  to  the  subject.  The  pot- 
tery materials  which  have  been  used  for  electrical 
insulation  are  divided  into  two  general  classes.  First, 
those  in  which  the  pottery  itself  is  the  insulator,  and 
secondly,  those  in  which  the  insulation  is  provided  by  a 
glaze,  the  last  material  being  called  stoneware  and  the 
first  porcelain.  Stoneware  has  been  used  for  many  years 
in  European  construction  for  line  insulators,  and  we 
hear  that  under  certain  conditions  the  salt  glaze  has 
been  reduced  to  sodium  by  electrolytic  action  and  has 
been  the  cause  of  conduit  explosions.  This  difficulty 
requires  such  special  conditions  that  it  is  hardly  to  be 
taken  into  account  in  any  installation,  though  it  is  un- 
fortunately a  fact  that  when  the  glaze  is  broken  away 
from  stoneware  the  biscuit  is  so  porous  in  character  that 
it  will  very  readily  absorb  a  large  amount  of  moisture  and 
cannot  be  relied  upon  as  an  insulation.  The  material 
more  generally  used  throughout  this  country  is  a  porce- 
lain thoroughly  vitrified  throughout  its  entire  body, 
glaze  being  applied  only  for  appearance.  We  notice 
with  regret  that  certain  supply  houses  are  now  adver- 
tising floor  tubes  and  switch  bases  made  of  stoneware, 
and  we  may  expect  that  this  construction  will  soon  be 
charged  with  furnishing  a  new  cause  for  mysterious  fires, 
unless  the  insurance  inspectors  will  forbid  its  use  before 
such  accidents  take  place.     While  porcelain  is  more  ex- 
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pensive  in  first  cost,  it  has  the  property  of  being  mold- 
able  into  any  definite  shape  and  with  such  accuracy  that 
metallic  pieces  may  be  fitted  to  porcelain  bases  and  made 
interchangeable,  while  the  material  of  itself  is  such  a 
perfect  insulator  that  the  presence  or  condition  of  the 
glaze  applied  will  influence  the  protection  it  affords  but 
slightly.  The  growiug  use  of  an  inferior  material  de- 
mands the  increased  amount  of  information  concerning 
the  properties  of  porcelain,  and  we  hope  that  the  in- 
formation published  by  Mr.  Pass  may  lead  to  a  larger 
general  knowledge  on  this  subject. 


The  too  often  occurrence  of  severe  accidents  from 
bursting  Hy  wheels,  which  sometimes  are  of  such  serious- 
ness as  not  only  to  wreck  entire  stations  but  to  cause 
the  loss  of  many  lives,  has  led  to  a  very  general  discussion 
of  the  subject  in  the  engineering  papers,  and  it  seems  that 
a  successful  solution  of  the  problem  may  be  had  in  the  in- 
teresting wheel  designed  by  Edw.  S.  Cobb,  M.E.,  and  in  the 
air-compressor  plant  of  the  North  Star  Mining  Company 
at  Grass  Valley,  Cal.  This  wheel,  which  was  fully  de- 
scribed in  the  November  issue,  presents  a  radical  departure 
from  the  ordinary  type  of  fly  wheel  particularly  in  that 
it  is  a  trussed  wheel.  It  is  18  feet  in  diameter,  and  is 
working  at  the  normal  rate  of  110  revolutions  per  min- 
ute, which  gives  it  a  peripheral  velocity  of  upward  of 
6200  feet  per  minute.  The  wheel  has,  however,  been 
driven,  under  test,  at  the  peripheral  speed  of  over  7350 
feet  per  minute,  which  condition,  although  unusual  and 
excessively  severe,  was  withstood  without  strain.  It  is 
noteworthy,  moreover,  that  the  cost  of  building  this 
wheel  was  some  $300  less  than  the  cost  of  building  a 
similar  wheel  by  the  more  familiar  methods,  and  the  fact 
that  it  is  operating  to  perfect  satisfaction  under  stringent 
conditions  would  seem  to  indicate  that  the  mechanical 
world  should  find  in  it  a  means  of  eliminating  one  of 
the  most  potent  causes  for  accident  that  add  peril  to  the 
use  of  high  speed  machinery. 


One  does  not  expect  a  great  amount  of  technical  abil- 
ity to  be  displayed  by  the  editor  of  a  daily  paper,  though 
it  is  surprising  when  an  editor  shows  a  decided  lack  of 
common  sense  in  discussing  engineering  problems.  Pos- 
sibly the  !?an  Francisco  dailies,  in  their  blind  hatred  to- 
ward the  Southern  Pacific  Company,  grasp  at  any  scheme 
capable  of  proving  that  the  railroad  managers  abso- 
lutely disregard  the  comfort  of  their  passengers  ;  but 
when  we  find  half  a  column  of  the  editorial  page  devoted 
to  the  old  scheme  of  train-lighting  by  the  means  of  stor- 
age batteries  charged  from  dynamos  placed  upon  the  car 
axles,  one  is  sufficiently  surprised  without  finding  in  the 
same  article  that  the  editor  seems  to  allow  the  claim  of 
the  promoters  that  the  power  for  driving  the  generators 
so  attached  is  the  same  as  the  power  formerly  lost  in 
friction  at  the  journals  of  the  cars.  That  journal  fric- 
tion should  be  decreased  by  placing  an  additional  bur- 
den upon  the  axles  is  an  axiomatic  engineering  impossi- 
bility, and  one  would  think  that  the  editor  of  so  able  a 
paper  as  the  "  Examiner"  would,  in  the  interest  of  his 
own  reputation  for  common  sense,  refuse  the  admission 
of  such  claims,  even  though  he  was  capable  of  disregard- 
ing the  misleading  effect  that  any  such  an  article  might 
have  upon  intending  investors. 


"Within  a  short  time  we  will  have  an  opportunity  to 
examine  the  applicability  of  the  Boynton  bic37cle  railwray 
system  to  light  haulage.  It  is  promised  that  within  two 
months  work  will  be  begun  upon  a  line  from  San  Mateo  to 
Pescadero,  to  be  constructed  upon  this  plan  and  operated 
by  electricity  presumably  provided  by  the  water-power 
of  the  Pescadero  Creek.     This  line  will  give  access  to  an 


attractive  part  of  the  sea  coast  much  nearer  San  Fran- 
cisco than  either  Santa  Cruz  or  Monterey,  while  locally 
it  will  give  access  to  a  large  amount  of  ranch  and  forest 
land,  which  has  hitherto  been  almost  inaccessible  on 
account  of  the  heavy  roads  over  the  hills  between  the 
country  lying  along  the  Coast  and  the  Coast  Division  of 
the  Southern  Pacific  Company.  It  is  stated  that  the 
Boynton  system  has  been  adopted  on  account  of  the 
heavy  cuts,  fills  and  grades,  which  would  have  presented 
engineering  difficulties  to  the  construction  of  a  standard 
roadbed.  In  spite  of  the  fact  that  the  road  proposed  is 
to  be  very  winding,  and  to  escape  most  of  the  heavy 
grades,  still  the  grades  that  will  be  encountered  are  suffi- 
cient to  tax  the  engineering  skill  of  the  projectors  very 
highly,  and  to  give  a  severe  test  to  the  economy  of  the 
system. 

Whatever  may  be  our  prejudices  for  or  against  this 
system,  which  provides  one  rail  under  the  car  and  one 
rail  over  it,  we  read  in  the  attempt  to  install  such  a  line 
a  clear  understanding  of  the  demand  for  light  railroads 
capable  of  serving  as  feeders  for  the  standard  lines;  and 
whether  the  light  railroad  of  the  future  will  be  a  stand- 
ard electric  tram  line,  the  Lamb  suspended  cable  system 
or  the  Boynton  bicycle  railway,  there  will  undoubtedly 
be  much  construction  of  such  light  roads  in  the  future 
with  the  consequent  opening  up  to  home  seekers  of  a 
vast  extent  of  territory  hitherto  inaccessible. 

Not  only  the  daily  press,  but  a  number  of  the  elec- 
trical journals  have  been  greatly  concerned  with  the 
report  that  John  Jacob  Astor  has  invested  heavily  in  the 
stock  of  the  Keely  Motor  Company,  fears  being  expressed 
that  many  investors  will  be  induced  to  lose  money  in 
this  scheme  through  the  influence  of  so  eminent  a  mo- 
neyed man  as  Mr.  Astor.  Supposing  that  the  report  be 
true  of  Mr.  Astor's  investment,  the  scientific  investiga- 
tions that  from  time  to  time  have  been  made  upon 
Keely's  scheme  should  surely  prove  of  greater  weight 
than  the  opinion  of  this  member  of  the  Astor  family, 
especially  since  the  Astors  have  not  for  many  years 
maintained  a  reputation  for  shrew7dness  in  investments 
outside  of  the  real  estate  line.  It  is  true  that  the  Keely 
motor  has  never  been  openly  and  completely  investigated, 
but  it  is  equally  true  that  the  effects  shown  by  Keely 
have  been  universally  judged  to  be  no  more  than  equi- 
valent to  those  which  might  be  obtained  with  com- 
pressed air.  Keely's  experiments  at  Sandy  Hook  with 
his  etheric  gun  were  a  flat  failure,  while  the  construction 
of  the  apparatus,  method  of  loading  and  firing  the  gun, 
and  in  fact  all  of  the  details  of  the  experiments  pointed 
to  a  compressed  air  plant.  At  one  time  when  Mr.  Keely 
was  declaiming  upon  the  immeasurable  pressure  exerted 
by  his  force,  Captain  Zalinsky  modestly  requested  that 
the  force  be  applied  to  smash  a  recently  tested  80, 000- 
pound  gauge  which  he  happened  to  have  with  him  at 
the  time,  though,  of  course,  the  test  was  refused  by  Mr. 
Keely. 

Among  those  who  have  examined  this  motor  and  have 
reported  that  there  is  nothing  unprecedented  in  its  ac- 
tion, electrical  men  will  have  confidence  in  both  Profes- 
sor Elihu  Thomson  and  T.  Carpeuter  Smith,  not  to  men- 
tion other  electricians  of  less  note  and  clearness  of  mind 
who  have  reported  unfavorably  to  the  scheme.  If,  in 
face  of  the  unfavorable  scientific  reports  that  have  been 
made  on  Keely's  invention  and  of  the  doubtful  business 
methods  that  have  been  indulged  in  by  this  company, 
there  are  still  to  be  found  investors  who  will  follow  the 
lead  of  John  Jacob  Astor,  they  can  only  be  considered 
in  the  light  of  the  dupes  of  a  confidence  man  who  are 
only  defrauded  by  reason  of  their  own  desire  to  over- 
reach someone  else. 
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THE     MEETING     OF     THE    ELECTRICAL    COM- 
MITTEE   OF    THE    U.  N.  E.  A. 


A  well- attended  meeting  of  the  Electrical  Committee 
of  the  Underwriters'  National  Electric  Association  was 
held  at  the  rooms  of  the  National  Board  of  Fire  Under- 
writers in  New  York  City  on  Tuesday,  Wednesday  and 
Thursday,  December  10th,  11th  and  12th. 

As  the  work  of  the  Electrical  Committee  of  this  Asso- 
ciation has  now  become  generally  recognized  throughout 
the  United  States  by  the  various  boards  of  Fire  Under- 
writers, which  have  adopted  the  rules  as  recommended  by 
the  Committee,  and  as  quite  a  number  of  cities  have  also 
incorporated,  these  rules  in  their  City  Ordinances  regu- 
lating the  introduction  and  maintenance  of  electric  light 
and  power  wiring,  it  may  be  of  interest  to  give  a  brief 
sketch  of  the  formation  of  the  Association  and  its  Elec- 
trical Committee. 

In  the  summer  of  1892  the  Secretary  of  the  New  Eng- 
land Insurance  Exchange,  after  correspondence  with  the 
Electrical  Inspectors  of  the  Underwriters'  Association  in 
the  East,  called  a  meeting  of  the  electrical  representa- 
tives of  the  various  Eastern  Associations  for  August  18th 
at  the  rooms  of  the  National  Board,  in  New  York.  This 
meeting  was  called  without  any  specially  prepared  plan 
of  action,  and  it  was  not  felt  advisable  to  ask  for  repre- 
sentatives from  boards  situated  at  a  distance  from  New 
York  City.  The  meeting,  however,  was  more  of  a  suc- 
cess than  was  even  hoped  for.  The  rules  as  adopted  by 
the  National  Electric  Light  Association  were  taken  as  a 
basis  and  carefully  considered  and  revised,  section  by 
section.  Proofs  of  the  revised  rules  were  sent  to  all  the 
underwriters'  organizations  in  the  United  States,  with 
notice  that  a  second  meeting  would  be  held  in  New  York 
City,  and  with  request  that  any  suggestions  in  relation 
to  the  rules  be  sent  to  the  chairman  of  the  meeting. 
These  organizations  were  also  advised  that  a  plan  for  a 
permanent  organization  of  the  electrical  representatives 
of  the  underwriters  would  be  presented  at  the  meeting, 
and  all  were  requested  to  send  representatives  to  that 
meeting,  which  was  held  on  December  6th  of  the  same 
year. 

At  the  December  meeting  a  permanent  organization 
was  formed,  called  the  "Underwriters'  International 
Electric  Association."  At  a  later  date  the  name  was 
changed  to  "  The  Underwriters'  National  Electric  Asso- 
ciation." 

The  articles  of  association,  which  have  only  been 
slightly  changed  since  their  adoption  at  this  meeting, 
provide,  "  that  any  member,  officer  or  employee  of  any 
fire  underwriters'  organization  or  fire  insurance  com- 
pany in  the  United  States  or  Canada,  may  become  a 
member  of  the  association  on  application  to  the  Secre- 
tary." The  officers  of  the  association  are  a  President, 
Vice-President,  and  Secretary  and  Treasurer.  The  arti- 
cles of  association  also  provide  for  an  Executive  Com- 
mittee and  an  Electrical  Committee,  the  last  named  to 
consist  of  nine  members,  who  shall  be  chosen  from  the 
electrical  experts  in  the  employ  of  the  insurance  inter- 
ests. The  officers  are  also  ex-officio  members  of  the 
Electrical  Committee.  All  meetings  of  the  association 
must  be  held  at  the  national  board  rooms,  in  New  York 
City.  The  officers  and  Electrical  Committee,  which  have 
remained  unchanged  since  the  organization  of  the  asso- 
ciation, are  as  follows:  President,  C.  E.  Bliven,  of 
Chicago;  Vice-President,  W.  A.  Anderson,  of  New 
York;  Secretary  and  Treasurer,  C.  M.  Goddard,  of  Bos- 
ton ;  Electrical  Committee :  F.  E.  Cabot,  of  Boston, 
Chairman ;  William  McDevitt,  of  Philadelphia ;  George 


P.  Low,  of  San  Francisco ;  A.  E.  Van  Geisen,  of  New 
York  ;  E.  A.  Fitzgerald,  of  Syracuse  ;  Edward  Leloup, 
of  New  Orleans ;  W.  H.  Merrill,  Jr.,  of  Chicago ;  A.  M. 
Schoen,  of  Atlanta ;  and  E.  A.  Braddell,  of  Philadelphia. 
At  this  December  meeting,  the  rules  formulated  at  the 
August  meeting  were  again  carefully  gone  over  and 
amended  as  seemed  necessary,  after  which  every  person 
present  agreed  to  recommend  to  their  respective  associ- 
ations that  they  be  adopted  as  the  standard  for  the  ter- 
ritory under  their  jurisdiction. 

The  next  meeting  of  the  Electrical  Committee  was 
held  on  August  17th,  1893,  in  Chicago,  and  an  adjourned 
meeting  was  held  on  September  5th,  in  Boston.  As  the 
rules  adopted  at  the  meeting  in  1892  had  then  been  in 
use  by  most  of  the  principal  underwriters'  associations 
for  nearly  a  year,  the  committee  had  the  advantage  of 
suggestions  and  criticisms  drawn  from  the  actual  appli- 
cation of  these  rules,  and  they  were  again  carefully 
taken  up,  section  by  section,  and  such  changes  and  ad- 
ditions as  experience  seemed  to  indicate  to  be  desirable, 
were  adopted.  At  this  meeting,  also,  the  w-ord  li  ap- 
proved," which  was  frequently  used  in  the  first  edition 
of  the  rules  to  describe  wires  and  devices,  was  defined, 
and  these  definitions  were  incorporated  in  the  rules 
themselves.  A  list  of  wires  which  had  been  found  to 
comply  with  the  requirements  of  the  rules  was  also  pub- 
lished, and  a  resolution  was  adopted  calling  attention  to 
the  liability  of  the  destruction  of  metallic  substances, 
especially  water  and  gas  mains,  buried  in  the  ground,  by 
electrolysis  due  to  the  ground  return  of  single  trolley 
street  railway  systems.  This  resolution  was  sent  to  the 
various  boards  of  underwriters  to  call  their  attention  to 
a  matter  which  was  of  practically  very  recent  develop- 
ment, and  correspondence  was  invited  on  the  subject. 

The  work  of  Mr.  Merrill,  in  Chicago,  in  connection 
with  the  Electrical  Committee,  is  worthy  of  special 
notice.  Starting  first  with  the  idea  of  collecting  and 
distributing  as  full  information  as  possible  in  regard  to 
fires  due  to  electricity,  he  has  gradually  established  a 
department  which  is  of  great  assistance,  not  only  to  the 
electrical  inspectors  of  the  country,  but  also  to  the  in- 
surance companies  and  their  various  field  representatives. 
His  fire  reports,  on  behalf  of  the  committee,  have  be- 
come well  known,  and  have  no  doubt  had  the  tendency 
to  lessen  the  number  of  electrical  fires  by  calling  atten- 
tion to  the  various  inspectors  to  the  probable  causes 
which  may  develop  an  electrical  hazard,  as  shown  not 
simply  in  the  experience  of  one  man,  or  in  one  particu- 
lar section,  but  in  the  experience  of  many  inspectors, 
covering  nearly  the  whole  territory  of  the  United  States. 

Further  than  this,  he  has  established  a  testing  bureau 
and  a  system  of  distributing  reports  of  the  results  of  the 
tests  there  made,  so  that  every  inspector  has  the  ad- 
vantage of  the  experience  and  knowledge  developed  by 
a  fully  equipped  and  well-managed  testing  labaratory. 
These  reports  have  been  of  inestimable  value  in  ridding 
the  market  of  cheap  and  poorly  constructed  material 
and  devices.  The  reputable  manufacturers,  being  glad 
to  remedy  any  defects  shown  in  these  reports,  have  im- 
proved their  devices,  and  the  goods  of  other  less  repu- 
table parties  have  been,  to  some  extent,  driven  from  the 
market.  It  is  the  duty  of  every  insurance  inspector, 
and  it  is  hoped  that  it  will  be  the  pleasure  of  all  con- 
nected with  electrical  interests,  to  furnish  Mr.  Merrill 
with  as  full  data  as  possible  relating  to  electrical  fires, 
and  devices  and  materials,  which  may  come  to  their 
attention. 

The  next  meeting  of  the  Electrical  Committee  was 
held  in  New  York,  on  December  19, 1894.  The  changes 
in  the  rules  made  at  this  meeting  were  very  few,  but 
quite  a  large  number  of  general  subjects  were  taken  up 
and  considered  and  referred  to  special  sub-committees. 
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The  most  important  action  taken  at  this  meeting,  how- 
ever, was  the  adoption,  with  the  sanction  of  the  Com- 
mittee on  Lighting  of  the  National  Board,  of  a  resolu- 
tion that  the  members  present  at  the  meeting  would 
urge  upon  their  respective  associations  an  agreement  to 
adopt  and  use  the  rules  for  safe  wiring,  as  adopted  by 
the  National  Board  of  Fire  Underwriters,  on  the  recom- 
mendation of  the  Electrical  Committee,  and  that  these 
rules  should  be  printed  only  by  the  National  Board,  and 
that  no  changes  or  additions  should  be  made  except  as 
promulgated  through  the  National  Board.  The  adoption 
of  this  resolution,  and  the  acceptance  of  the  plan  pro- 
posed by  practically  all  of  the  underwriters'  associations 
of  the  United  States,  at  last  brought  about  the  result 
which  was  chiefly  in  the  mind  of  the  Secretary  of  the 
New  England  Insurance  Exchange  when  the  first  meet- 
ing was  called,  that  is,  an  absolutely  uniform  set  of  rules 
for  electric  light  and  power  wiring  throughout  the 
United  States.  That  this  result  has  been  accomplished, 
is  shown  by  the  fact  that  forty  underwriters'  associations 
have  ordered  copies  of  these  rules  printed  from  the 
same  type. 

The  Electrical  Committee,  feeling  that  the  adoption  of 
of  the  rules,  recommended  by  them,  by  the  National 
Board  and  nearly  all  the  underwriters'  organizations, 
and  their  incorporation  in  the  ordinances  of  some  twelve 
or  fifteen  cities,  had  established  the  fact  that  their  work 
had  proved  itself,  so  far  as  these  rules  are  concerned,  to 
be  practical  and  satisfactory  as  a  whole,  considered  that 
they  were  now  in  a  position  to  invite  general  criticism 
from  all  those  engaged  in  the  electrical  business.  (The 
rules  had  previously  been  submitted  to  and  approved  by 
representatives  of  the  most  prominent  electrical  manu- 
facturers and  central  station  men.) 

Early  in  October,  1895,  the  committee  sent  out  a 
circular  letter  with  blanks,  practically  broadcast,  inviting 
such  suggestions  for  changes  or  additions  in  the  present 
rules  as  could  be  made  and  supported  by  what  to  the 
person  making  them  seemed  to  be  good  and  logical  argu- 
ments for  their  adoption,  with  a  statement  that  these 
suggestions  would  receive  careful  consideration  at  the 
meeting  in  December  of  that  year.  A  very  large  num- 
ber of  suggestions  were  received,  and  this  brings  us  to 
the  meeting  of  the  Electrical  Committee,  which  has  just 
closed  its  sessions  this  past  week. 

At  this  meeting  the  discussions  and  votes  were  not 
confined  to  the  members  of  the  Electrical  Committee,  but 
the  full  privilege  of  both  discussion  and  voting  were  ex- 
tended to  all  present. 

Chairman  Cabot  opened  the  meeting  with  a  short  ad- 
dress, the  recommendations  in  which  were  referred  to  a 
special  committee,  and  on  their  recommendation  the  fol- 
lowing resolutions  were  adopted  : 

Resolved,  That  any  increase  of  voltage  on  interior  incandescent 
lighting  circuits  would  result  in  a  corresponding  increase  of  dan- 
ger to  life  and  property,  and  that,  owing  to  the  tendency  toward 
the  introduction  of  high  voltages,  it  he  urged  that  extreme  care  be 
taken  by  inspectors  and  others  in  charge  of  such  installations, 
without  which  we  believe  serious  hazards  may  be  incurred ; 

Resolved,  That  the  members  of  this  Committee,  and  other 
Electrical  Inspectors  here  present,  pledge  ourselves  to  exert  our 
influence  to  further  the  enforcement  of  the  rules  and  require- 
ments of  the  National  Board  of  Fire  Underwriters,  and  to  co-op- 
erate with  the  Electrical  Bureau  of  said  Board  in  furnishing  that 
Bureau  with  facts  that  come  under  our  observation  regarding  de- 
vices and  materials  which  may  not  be  constructed  in  accordance 
with  these  rules  and  the  introduction  of  which  would  create  a 
hazard  to  property. 

Resolved,  That  we  further  agree  that  all  bureau  reports  re- 
ceived setting  forth  such  facts  shall  receive  careful  consideration, 
and  the  findings  of  the  report  be  followed  out  as  far  as  possible 
in  our  respective  territories,  to  the  end  that  co-operative  work 
along  these  lines  may  be  established  and  uniformity  of  action  in 
all  essential  matters  secured. 

Resolved,  That  the  introduction  of  trolley  wires  in  municipal 
districts  is  inimical  to  the  safety  of  the  property  of  the  inhabit- 


ants of  such  districts,  and  that  because  of  this  fact  all  possible 
precautions  should  be  taken  by  the  managers  of  trolley  roads 
throughout  the  country  to  insure  cutting  the  current  off  the  wires 
in  case  of  fire  in  abutting  property;  also,  that  trolley  wires 
should  be  effectually  protected  against  the  possibility  of  contact 
between  them  and  other  conductors;  also,  that  trolley  systems 
should  be  so  arranged  that  practically  no  difference  of  potential, 
due  to  the  effects  of  trolley  roads,  should  exist  between  subter- 
ranean pipes. 

A  committee  consisting  of  Messrs.  French,  Goddard 
and  Sweetland  was  appointed  to  consider  and  report  on 
the  question  of  how  best  to  g'tard  against  the  hazard  due 
to  the  possibility  of  the  breaking  down  of  the  insulation 
between  the  primary  and  secondary  transformer  coils, 
this  subject  being  considered  of  importance,  especially  in 
view  of  the  tendency  toward  extremely  high  voltages  in 
long-distance  transmission. 

The  matter  of  preparing  rules  to  govern  marine 
wiring  was  referred  to  Mr.  Sweetland  for  a  report. 

The  subject  of  protectors  which  should  obviate  the  haz- 
ard due  to  the  liability  of  wires,  such  as  telegraph,  tele- 
phone and  similar  signal  wires,  becoming  crossed  with 
electric  light  or  power  wires,  was  referred  to  a  commit- 
tee consisting  of  Messrs.  Cabot,  French  and  Merrill. 

The  above  committee  will  report  at  a  later  date. 

The  Secretary  was  instructed  to  submit  his  proof  of 
the  revised  rules,  as  taken  from  the  minutes  of  the  dif- 
ferent members  of  the  committee,  before  sending  to  the 
printer.  He  was  also  instructed,  in  accordance  with 
suggestions  made  by  several  parties,  that  in  compiling 
the  rules  the  definitions  be  incorporated  with  the  rules 
themselves  instead  of  printed  as  an  appendix. 

It  was  voted  that  the  Secretary  advise  all  persons  who 
sent  in  suggestions  which  were  not  adopted,  of  the  rea- 
sons given  by  the  members  of  the  committee  for  their 
rejection. 

The  changes  made  in  the  rules,  while  they  were  con- 
siderable in  number,  were  very  few  of  them  radical,  and 
the  general  class  of  work  which  now  receives  the  ap- 
proval of  the  underwriters  under  the  present  rules  will 
not  be  greatly  affected.  It  seemed  to  be  the  general 
opinion  of  those  present  that  the  rules  were  working  sat- 
isfactorily, both  to  the  insurance  and  electrical  interests, 
and  that  only  such  changes  should  be  made  as  were 
necessary  on  account  of  the  progress  of  the  electrical 
industry  itself,  or  where  experience  had  shown  that  ad- 
ditions to  the  present  rules  were  required. 

The  following  are  some  of  the  more  important  changes 
made,  and  are  given  in  the  order  of  the  sections  amended 
in  the  present  rules  : 

The  grounding  of  the  frames  of  generators  may  be 
allowed,  when  necessary,  by  written  permission,  this 
change  being  made  on  account  of  the  introduction  of  di- 
rect connected  and  extremely  large  and  heavy  machines. 

Switches  for  motors  must  hereafter  plainly  indicate 
whether  the  current  is  "  on  "  or  "  off." 

Bules  were  adopted  requiring  wires  to  be  protected 
from  mechanical  injury  in  buildings  when  nesessary ; 
high  potential  wires  by  substantial  boxing,  giving  a  rea- 
sonable air  space,  and  low  tension  wires  either  by  box- 
ing or  by  an  approved  iron  armored  conduit  tubing. 

It  was  ruled  that  the  mesh  of  wire  netting  for  arc- 
light  globes  should  not  exceed  1^  inches. 

Switches  on  hanger-boards  must  cut  out  both  poles  of 
the  lamp. 

The  use  of  wire  smaller  than  No.  14,  B.  &  S.,  will  not 
hereafter  be  allowed,  except  for  pendant  and  fixture 
work. 

The  rules  as  to  the  construction  and  painting  or  "fill- 
ing "  of  moulding  were  made  more  explicit. 

The  rules  for  special  wiring  in  breweries,  etc.,  will  re- 
quire that  joints  and  splices  be  avoided  as  far  as  possible, 
and  that  switches  in  damp  places  be  mounted  on  porce- 
lain knobs  so  as  to  give  an  air  space  behind  them. 
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It  will  hereafter  be  allowable  to  draw  strings  into 
conduits  for  the  purpose  of  pulling  in  the  conductors, 
which  should  not  be  placed  in  the  conduit  until  the  me- 
chanical work  on  the  building  has  been  completed  as  far 
as  possible. 

Hereafter  cut-outs  will  not  be  allowed  in  the  canopies 
or  shells  of  fixtures. 

Hereafter  circuits  must  be  arranged  so  that  no  group 
of  lamps,  whether  on  the  same  fixture  or  not,  requiring 
a  current  of  more  than  six  amperes,  will  be  allowed  to 
be  ultimately  dependent  upon  one  cut  out,  except  that 
special  permission  may  be  given  in  writing  for  depart- 
ure from  this  rale  in  cases  of  large  chandeliers. 

Steps  were  taken  which  will  tend  to  improve  the  char- 
acter of  the  double  conductor,  and  hereafter,  except  for 
pendants  and  fixture  work,  a  solid  rubber  insulation, 
protected  by  durable  braid,  will  be  required  for  flexible 
conductors. 

Supports  for  motor  ceiling  fans  must  have  an  insulator 
interposed  between  them  and  the  motor. 

The  electrical  requirements  of  the  standard  for  car 
barns  and  repair  shops,  as  contained  in  the  schedule 
now  used  by  a  number  of  rating  organizations,  are  now 
to  be  incorporated  in  the  rules. 

Service  switches  must  disconnect  all  of  the  wires  en- 
tering the  building  —  that  is,  on  the  three-wire  system, 
all  three  wires  must  be  opened  by  the  operating  switch. 

The  use  of  brass  sheathed  interior  conduit  and  vulca 
tubing  will  not  hereafter  be  approved  for  bushings. 

The  use  of  incandescent  lamps  in  series  circuits  for 
decorative  purposes  will  be  allowed  by  special  written 
permission  when  installed  in  a  proper  manner. 

Kules  for  electric  heating  apparatus  were  adopted 
which  will  require,  in  addition  to  the  general  wiring  be- 
ing done  in  accordance  with  rules,  that  the  switches  shall 
plainly  indicate  whether  the  current  is  on  or  off ;  that 
the  attachment  of  the  feed  wires  be  in  plain  sight ;  that 
stationary  heaters  be  treated  as  stoves,  and  that  the  flex- 
ible conductor  necessary  for  use  with  flat-irons  and  other 
devices  of  a  similar  nature  shall  have  an  insulation  that 
will  not  be  injured  by  heat,  such  as  asbestos,  which  insu- 
lation must  be  protected  from  mechanical  injury  by  a 
substantial  outer  braiding. 

The  above  constitute  the  principal  changes  in  the 
rules. 

The  suggestion  that  the  table  of  safe-carrying  capacity 
for  wires  was  too  near  the  actual  limit  of  safety  was  re- 
ferred to  the  chairman  of  the  committee,  for  tests,  inves- 
tigation and  reports. 

The  matter  of  obtaining  more  effective  and  more  effi- 
ciently-constructed devices  for  automatic  safety  cut-outs 
was  referred  to  the  committte  on  tests,  with  request  that 
they  obtain  all  the  information  possible  in  relation  to  the 
proper  construction  of  fuse  blocks,  length  of  fuses  and 
efficiency  of  fuse  metal,  in  connection  with  currents  of 
various  quantity  and  potential. 

The  attention  of  the  committee  was  called  to  the  fact 
that  it  was  claimed  by  storage  battery  experts  that  these 
batteries  were  extremely  subject  to  damage  by  water  in 
case  of  fire. 

The  committee  on  tests  were  requested  to  report  a 
standard  for  iron  or  steel  armored  conduits  which  should 
meet  the  approval  of  the  committee. 

A  communication  from  Mr.  Edward  H.  Johnson,  of 
the  Interior  Conduit  and  Insulation  Company,  setting 
forth  the  merits  of  that  class  of  wiring,  especially  that 
of  the  iron-armored  conduit,  and  suggesting  that  insur- 
ance companies  should  encourage  this  class  of  construc- 
tion by  a  reduction  in  the  premium  on  risks  so  wired, 
was  read  and  placed  on  file. 


^Ke  ^rada. 


In  responding  to  advertisements  in  this  publication,  please  mention 
"  The  Journal  of  Electricity." 

THE  ABNER  DOBLE  COMPANY. 


Of  late  there  has  been  a  marked  tendency  among  old 
and  well-established  mercantile  houses  on  the  Pacific 
Coast  to  enlarge  their  sphere  by  incorporating  one  or 
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Abner  Doble  Co.  Agents. 

more  branches  of  the  electrical  in- 
dustry intoiheir  business,  and  par- 
ticularly has  this  been  the  case  in 
instances  where  eledrical  applica- 
tions have  formed  almost  indis- 
pensible  links,  or  verv  important 
factors  in  their  present  industries. 
The  Abner  Doble  Company  of  San 
Francisco  is  pre-eminently  con- 
spicuous among  such  houses.  Its 
years  of  experience  have  placed 
its  name  among  those  of  the  most 
solid  and  best-known  concerns  on 
the  coast,  and  it  may  be  said  that 
hardly  a  transaction  occurs  in- 
volving the  placing  of  orders  for 
iron  and  steel,  or  the  erection  of 
steam,  hydraulic,  pneumatic  or 
mining  equipments,  without  hav- 
ing connected  with  it,  directly  or 
indirectly,  the  name  of  the  com- 
pany referred  to. 

That  its  aims  to  keep  abreast 
of  the  times  are  fully  accomplished, 
is  attested  in  the  fact  that  this  well- 
known  concern  has  embarked  in 
the  electrical  business  to  an  extent 
as  great,  if  not  far  greater,  than 
has  any  other  strictly  non-electrical 
company.  Foremost  among  the 
Eastern  concerns  which  have  en- 
trusted the  management  of  their 


Agents. 


Pacific  Coast  business  to  the  Doble  Company,  is  the 
Walker  Manufacturing  Company,  of  Cleveland,  Ohio, 
whose  high  grade  electric  railway  equipments  and 
general  electric  lighting  and  power  apparatus  have  at 
once  taken  rank  with  those  of  the  great  electrical  man- 
ufacturing companies,  because  of  general  excellence  in 
materials  and  workmanship.  Though  it  has  been  in  the 
electrical  business  but  a  comparatively  short  time,  the 
Doble  Company  has  succeeded  in  placing  two  large 
Walker  railway  generators  in  California,  one  of  400-kw. 
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in  Oakland,  and  one  of  800-kw.  in  Los  Angeles,  the 
latter  forming  the  largest  single  generater  west  of  the 
Kockies.     In  addition,  numbers  of  street  railway  equip- 
ments, incorporating  the  novel  and  essential  features  of 
spring-mounted  construction,  have  been  sold,  the  most 
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noteworth}'  order  being  that  of  the  Sutro  Railroad  Com- 
pany, of  San  Francisco. 

Prominent  among  the  other  agencies  held  by  the 
Abner  Doble  Company  are  those  of  the  Crocker- Wheeler 
Electric  Company,  whose  dynamos,  motors  and  dyna- 
motors  are  standard  the  world  over ;  the  General 
Incandescent  Arc  Lamp  Company  which,  as  the  successor 
of  the  original  Bergman  Cornpany;  has  improved  the 
almost  unequalled  facilities  it  possesses  for  manufactur- 


Tbe  subject  of  this  article  is  a  comparatively  youug 
concern,  which  has  within  the  limited  period  of  a  few 
brief  months  forged  ahead  to  the  foremost  rank  among 
the  electrical  supply  houses  of  the  Pacifie  Coast.  It  was 
established  last  summer  by^  Mr.  Brooks,  in  the  belief 
that  the  Far  West  offered  a  choice  field  for  the  handling 
of  selected  agencies  for  electrical  specialties,  and  origin- 
ally made  a  specialty  of  street-railway  materials  of  all 
descriptions,  but  owing  to  the  repeated  calls  for  other 
goods  in  varied  lines,  the  house  of  J.  W.  Brooks  &  Co.' 
has  been  extended  from  time  to  time,  until  its  agency 
handles  supplies  of  almost  all  descriptions  pertaining  to 
railway,  lighting  and  power  purposes.  From  the  outset 
it  has  evidenced  particular  care  in  the  selection  of  its 
agencies,  in  the  promptness  of  shipment,  in  the  protec- 
tion of  its  credit,  etc.,  until  now  its  business  has  been 
built  up  so  that  its  rating  is  very  satisfactory. 

To  detail  the  specialties  of  the  enterprise  is  obviously 
impossible,  except  in  a  general  way,  but  by  way  of  illus- 
tration may  be  mentioned  that  of  the  Card  Electric 
Motor  and  Dynamo  Company  of  Cincinnati,  whose 
dynamo-electric  equipments,  including  motors,  generators 
and  motor-generators  for  direct  currents  are  made  in  all 


Figure  1 — .1  Card  Motor,  direct  connected  to  a  Niles  forty-six-inch  Lathe. 


ing  strictly  first-class  arc  lamps  for  all  circuits ;  the 
Dorner  &  Dutton  agency  for  car  trucks  and  accessory 
railway  appliances  ;  and  of  Billings  &  Spencer,  the  well- 
known  manufacturers  of  drop-forged  commutator  bars 
and  overhead  materials.  Chief  among  the  other  allied 
interests  represented  by  the  Abner  L'oble  Company,  is 
that  of  A.  L.  Ide  &  Son,  of  Springfield,  Illinois,  manu- 
facturers of  the  well-known  "Ideal"  high-speed  engine, 
an  application  of  which  is  shown  in  the  accompanying 
illustration. 

A  San  Francisco  contemporary,  the  "Journal  of  Electri- 
city," has  in  its  October  issue  some  most  charming  pict- 
ures illustrating  an  article  upon  "  Night  Photography  by 
Electric  Light.."  Some  of  the  effects  obtained  are  pecu- 
liarly beautiful,  and  if  anything  could  tempt  one  to  join 
the  already  overcrowded  ranks  of  the  amateur  photog- 
raphers, this,  article  and  its  illustrations  would  do  it. — 
"  Electricity,"  London,  Eng. 


types  and  all  sizes.  These  machines  are  of  the  highest 
efficiency,  and  no  expense  has  been  spared  in  either  the 
material  or  labor.  They  have  sight-fed  oil  glasses,  self- 
oiling  and  self-aligning  bearings,  steel  pole  pieces,  lam- 
inated armature,  etc.,  etc.  The  prices  given  include 
insulating  base,  belt  tighteners,  pulley,  rheostat,  main 
switch  and  boxing,  and  all  machines  are  guaranteed 
against  any  electrical  or  mechanical  defect,  for  one  year 
after  date  of  sale. 

A  feature  of  electrical  development  that  will  commend 
itself  to  general  machine-shop  interests,  and  which  has 
been  made  a  specialty  by  the  Card  Company,  is  the 
direct  application  of  electric  motors  to  all  kinds  of 
power  machinery,  such  as  lathes,  drills,  planers  and 
printing  presses.  One  such  application  is  illustrated 
herewith,  showing  a  Card  electric  slow-speed  motor 
mounted  on  and  direct  connected  to  a  Niles  forty-six- 
inch  lathe.     The  advantages  accruing  from  such  con- 
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struction  are  manifold,  as  it  eliminates  the  use  of 
belting,  loose  pulleys,  etc.,  and  enablds  a  shop  to  be 
driven  with  less  than  fifty  per  cent,  of  power  than  would 
be  necessary  in  the  use  of  long  lines  of  counter  shafting 
with  belts  and  speed-changing  gear.  Another  applica- 
tion of  Card  apparatus  that  has  received  great  attention 
is  the  manufacture  of  direct-connected  dynamos,  a  small 
installation  of  which  is  shown  in  Figure  2. 

Other  noteworthy  agencies  are  held  by  J.  W.  Brooks 
&  Co.,  among  which  is  that  of  the  Mica  Insulator  Com- 
pany of  New  York,  manufacturers  of  the  well-known 
"  Micauite,"  so  universally  used  in  street  railway  and 
general  electrical  construction.  A  single  reference  will 
show  the  desirability  of  using  micanite.  A  recent  num- 
ber of  the  London  "  Electrical  Engineer,"  in  describing 
the  gigantic  de  Ferrauti  alternator  recently  erected  in 
the  Deptford  station,  thus  alludes  to  the  construction  of 
its  thirty-five-ton  armature : 

"  The  smaller  end  of  it  is  solid  brass,  burnt  on  to  the 
strips ;  and  to  this  is  connected  the  inner  end  of  the  bare 
copper  conductor.  The  segment  is  then  wound 
with  the  conductor,  which  has  corrugation  to 
prevent  side  displacement,  and  the  adjacent 
turns  are  insulated.  The  insulation  between 
the  carrier  and  the  coils  is  effected  with  micanite 
shields.  The  field  coils  on  this  de  Ferranti 
alternator  are  constructed  by  winding  bare  cop- 
per strips  on  edge  into  a  spiral,  with  insulation 
between  adjacent  turns.  The  carriers  consist 
of  two  heavy  brass,  castings  clamped  on  to  the 
segments.  The  danger  of  the  high  voltage 
from  the  bare  copper  of  the  armature  sparking 
across  to  the  field  has  been  overcome,  in  this 
case,  by  placing  micanite  caps  over  the  poles. 
These  caps,  which  are  about  one-eighth  inch 
thick,  have  all  been  tested  up  to  25,000  volts. 
Since  being  in  use,  no  faults  have  developed  in 
them." 

J.  W.  Brooks  &  Co.  also  handle  the  Boudreaux 
dynamo  brush  west  of  the  Rockies,  the  brush 
which,  when  once  introduced  to  the  station 
manager,  is  sure  to  find  a  good  friend  in  him, 
for  it  requires  no  attention,  running,  as  it  does, 
without  sparking,  cutting  or  the  necessity  for 
lubrication.  "  Universal  Lamps,"  too,  have 
become  extensively  used  on  the  Coast  through 
the  exertions  of  this  enterprising  firm;  and  in 
this  connection  it  is  interesting  to  note  the  sale 
of  over  25,000  Universal  lamps  in  Oregon  and 
Washington,  between  November  15th  and  De- 
cember 10th.  The  San  Francisco  Savings  Union 
operates  an  isolated  storage-battery  plant  in  its  building 
in  San  Francisco,  and  as  in  such  installations  the 
fluctuations  in  voltage  are  reduced  to  a  minimum,  the 
conditions  are  favorable  to  the  use  of  the  highest  effi- 
ciency lamps  attainable;  accordingly  Universal  lamps, 
consuming  but  2J  watts  per  o  p.,  are  used  on  its  120-volt 
circuit,  thus  making  the  current  consumption  of  the 
lamp  to  be  but  .35  of  an  ampere.  A  further  innovation 
is  that  of  the  Universal  decoration  lamp,  consisting  of 
a  porcelain  base  about  six  inches  long,  on  the  top  of 
which  is  a  small  ground  glass  globe,  containing  the  lamp 
itself,  thus  forming  an  accurate  representation  of  a  burn- 
ing candle. 

In  brief,  no  further  proof  of  the  growing  popularity 
and  prosperity  of  the  firm  of  J.  W.  Brooks  &  Co.  could 
be  offered  than  a  statement  of  the  fact  its  business  has 
so  increased  during  the  past  few  months  as  to  neces- 
sitate its  removal  from  the  present  office,  at  120  Sutter 
street,  San  Francisco,  to  523  Mission  street,  where  it  has 
leased  the  ground  floor  and  basement,  and  which  will  be 
occupied  on  and  after  January  1st,  1896. 


POPULAR    REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS   OF   ELECTRICAL   ENGINEERING 

ON    THE    PACIFIC    COAST. 


In  1886  there  were  seven  horse  railroad  companies  in  Oakland, 
operating  eight  or  ten  lines.  In  that  year  the  first  cable  road 
was  built,  superseding  one  of  the  horse-car  roads.  There  was 
then  no  other  change  until  about  1890,  when  another  cable  road 
was  constructed,  and  also  the  first  electric  railroad.  Monday- 
night  the  last  horse-car  line  was  abandoned  and  the  last  horse- 
car  turned  into  the  stable  to  come  out  no  more.  The  two  cable 
roads  are  being  turned  into  electric  lines,  and  soon  the  cable  cars 
will  follow  the  horse  cars  into  innocuous  desuetude.  The  victory 
of  electricity  has  been  quick  and  complete. —Oakland  (Cal.) 
Enquirer. 

It  is  a  doubtful  proposition  whether  a  canal  company  fin  the 
endeavor  to  reserve  exclusive   privileges  of  developing  electric 


Figure  2— A  Direct-Connected  Card  Dynamo. 

light  and  power  from  the  water  power  of  its  canal]  can  claim 
water  that  flows  from  the  quartz  mills.  It  is  a  still  more  dubious 
question,  whether,  even  conceding  its  right  to  the  water,  it  can 
exercise  jurisdiction  over  it  while  passing  over  private  lands, 
that  will  perpetuate  its  running  to  waste,  under  circumstances 
where  it  might,  without  any  diminution  of  the  supply,  be  made 
to  serve  a  useful  purpose.  It  is  also  a  dubious  point  whether  the 
canal  company — a  corporation  formed  for  the  express  purpose  of 
selling  the  use  of  the  water  to  others — can  make  distinctions  for 
or  against  individuals.  It  would  seem  reasonable  that  the  com- 
pany would  be  legally  bound  to  sell  to  whoever  is  prepared  to 
pay  the  price,  so  long  as  it  has  water  to  dispose  of — that  the 
canal  company  can  no  more  refuse  to  sell  than  a  railroad  company 
or  stage  proprietor  can  refuse  a  passenger  who  applies  for 
transportation. — Jackson  (Cal.)  Republican. 


Chas.  B.  Luck,  of  Dubuquee,  Io.,  write:  "Enclosed  please 
find  one  dollar  for  subscription  to  '  The  Journal  of  Electrity '  for 
one  year.  I  have  received  one  number,  and  am  very  much 
pleased  with  it.  It  is  newsy  and  not  too  theoretical,  as  so  many 
of  our  Eastern  papers  are  inclined  to  be." 
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A  trolley  wire  hanging  down 

Essayed  to  paralyze  the  town. 

Through  it  a  fiery  current  ran 

That  ever  hummed :    "I  want  a  man. 

I  want  a  man  to  sizzle  hot, 

To  fry  into  a  greasy  spot — 

To  toast,  to  roast,  to  broil,  to  bake, 

To  singe  a  man  I  fairly  ache." 

Just  then  arrived  a  dairy  team : 

"  Now  here's  a  chance  ;  well,  I  should  scream  !  " 

Thus  loud  the  merry  wire  sang 

And  struck  the  nigh  horse  with  a  bang. 

Down  dead  he  fell,  his  mane  a-scorch. 

His  tail  ablazing  like  a  torch  ; 

His  legs  were  doubled  at  the  knees, 

His  smoking  hoofs  perfumed  the  breeze. 

The  wire  hanging  close  the  earth 

Was  seen  to  shake  with  inward  mirth. 

"  I  wished,"  it  hummed,  "  for  higher  game — 

Thanks  for  the  practice  just  the  same." 

Repairers  made  the  wire  taut 
And  it  behaved  as  wires  ought — 
Propelling  cars  at  reckless  rate, 
The  human  race  to  decimate. 
"  Well,"  mused  the  wire,  "  this  is  fine; 
Why  should  I  murmur  or  repine? 
Than  not  to  kill  'tis  better  far 
To  boost  along  the  fatal  car." 
Thereafter  when  a  man  was  slain 
The  wire  sang  with  glad  refrain : 
"  The  car  is  not  alone,''  it  said, 
"  A-  trolley  wire's  overhead ; 
Good  people  all  look  up  and  see 
-Grim  Death's  in  partnership  with  me." 
'  *  ,  — San  Francisco  Examiner. 


'  A  company  has  been  organized,  with  $500,000  capital,  to  install 
an  electric  plant  at  Horseshoe  Bend,  on  the  Merced  river,  and 
furnish  power  to  the  Coulterville  mines,  incidentally  lighting 
Coultervilie.  The  rich  Utica  company  is  to  put  in  a  plant  at 
their  great  mine  at  Angels'  Camp,  the  mines  about  Sonoraare  to 
be  operated  by  means  of  this  unseen  power,  and  from  all  parts 
of  the  State  eome  reports  of  like  nature.  The  electrical  age  is 
upon  us. — Modesto  (Cal.)  Herald. 

It  is  a  Surprise  to  us  that  something  is  not  done  by  the  South- 
ern Pacific  Company  towards  substituting  electricity  for  steam 
on  the  local  lines.  It  would  be  much  nicer,  safer,  cleaner,  and  in 
every  way  more  appropriate.  Above  all,  we  have  no  doubt  it 
would  be  cheaper.  They  have  large  electrical  locomotives 
successfully  running  in  the  East,  and  they  would  be  especially 
adapted  for  this  work.  Alameda  is  becoming  so  thickly  settled 
that  the  big  locomotive  engines,  belching  smoke  and  cinders  and 
making  terrible  noises  with  bell  and  escape  of  steam  are  getting 
ofjt  of  date. — Alameda  (Cal.)  Argns. 


The  lateness  of  the  rains  this  year,  even  in  the  mountain  dis- 
tricts, has  caused  a  scarcity  of  water,  and  as  much  of  the  power 
whroh  is  used  in  the  mines  to  operate  machinery  is  water  power, 
they  have  felt  the  scarcity  of  it.  The  water  which  could  be 
brought  to  the  mines  having  run  out,  some  of  them" shut  down 
or  have  been  working  only  a  portion  of  the  force.  There  is  much 
water  power  in  the  mountains,  which  is  so  located  that  it  cannot 
be  delivered  where  it  can  be  used  without  great  cost.  The  miners 
have  therefore  conceived  the  idea  that  where  the  water  cannot  be 
flumed  and  ditched  to  them  they  will  go  where  the  power  is,  and 
by  converting  it  into  electric  force  they  can  convey  it  where 
water  cannot  be  taken. — Stockton  (Pal.)  Independent. 

The  purpose  [of  an  electric  transmission  company  soon  to  be 
incorporated  to  construct  a  plant  on  the  Merced  River,  near 
Horseshoe  Bend]  is  to  furnish  the  power  required  for  all  the 
mines  in  the  district,  and  as  there  is  no  power  available  for  that 
locality  except  at  this  point  on  the  river,  its  importance  as  a  fac- 
tor of  prosperity  is  self-evident.  It  is  further  emphasized  by  the 
recent  action  of  the  United  States  Government  agents,  who  have 
stopped  the  cutting  of  wood  on  the  public  domain,  and  threat- 
ened wholesale  and  indiscriminate  arrest  of  trespassers.  It  may 
be  mentioned  in  this  connection  that,  as  a  matter  of  fact,  there 
is  no  appreciable  amount  of  wood  or   timber  convenient  to  this 


section  of  country  outside  of  Government  land,  and  if  parks  and 
reservations  increase  in  number  and  area,  it  will  not  be  many 
years  before  there  will  be  a  scarcity  of  fuel  for  domestic  use.— 
San  Francisco  Call. 

When  the  city  electrician  or  anybody  else  makes  a  showing  of 
figures  to  the  effect  that  the  "  actual  "  cost  of  Alameda's  light  for 
the  month  of  September  was  no  more  than  $594.84,  he  is  assum- 
ing that  the  tax-payers  of  this  city  are  fools,  and  ignoring  the  fact 
that  they  have  had  nine  years'  experience  with  this  big,  white 
elephant.  Every  previous  electrician  has  been  a  great  hand  at 
figures,  just  like  the  incumbent.  But  in  the  end  the  tax-payers 
have  always  had  a  fine  large  expense  to  meet.  There  is  no  use  of 
arguing  against  electricians'  methods  of  casting  up  accounts,  es- 
pecially as  long  as  those  methods  find  favor  in  official  quarters ; 
but  at  the  end  of  the  fiscal  year  we  shall  publish  from  the  City 
Treasurer's  books  figures  showing  the  amount  of  money  that  the 
city  has  paid  on  account  of  its  electric  light  plant,  and  whatever 
it  is,  that  will  be  the  only  reliable  record.  We  have  no  hope 
whatever  that  it  will  be  less  than  it  has  been  in  the  past,  and,  we 
believe,  from  signs  that  have  hung  out,  that  it  will  be  more. — 
Alameda  (Cal.)  Argus. 

Except  in  two  or  three  instances,  there  has  been  but  little  dif- 
ficulty in  securing  rights  of  way  [for  the  pole  line  of  the  San 
Joaquin  Electric  Company] .  But  now  and  then  there  has  oc- 
curred what  the  officers  of  the  company  are  pleased  to  designate 
as  a  "  genuine  hold-up."  They  cite  the  case  of  a  large  farmer 
who  asks  at  the  rate  of  $1000  an  acre  for  the  right  of  way  to  set 
poles  across  his  wheat  field.  But  this  is  child's  play  in  compari- 
son with  what  a  wealthy  lady  asks  for  the  right  of  way  to  set  poles 
for  a  mile  and  a  half  across  a  rugged  mou:.tain  where  the  only 
use  the  land  can  be  put  to  is  range  for  sheep.  She  asks  that, 
in  consideration  for  the  right  of  way  over  this  mountain,  the 
company  cut  the  wood  off  the  land  near  the  line,  and  deliver  it 
to  her  free ;  put  in  a  telephone  in  her  house  and  connect  it  with 
the  city  and  keep  it  in  repair  free ;  to  pay  her  $100  cash ;  to  pay 
her  attorney  whatever  he  may  charge  for  drawing  up  the  papers 
and  attending  to  the  business;  and,  in  addition,  to  furnish  cer- 
tain incandescent  lights,  about  eighty  in  number,  free  of  cost  for 
fifty  years.  The  cash  value  of  what  this  wealthy  lady  asks  for 
the  right  of  way  across  the  sheep  pasture  is  more  than  $50,000. 
It  is  perhaps  superfluous  to  say  that  the  electric  company  will 
bring  suits  to  condemn  the  rights  of  way  in  the  cases  mentioned. 
— Fresno  (Cal  )  Republican. 

In  view  of  the  awakened  interest  on  the  part  of  our  citizens  in 
the  San  Jose  and  Saratoga  electric  railway,  the  Mercury  has  been 
at  some  pains  to  glean  some  facts  that  will  be  of  advantage  to 
property  owners  and  business  men  of  San  Jose.  For  this  pur- 
pose a  representative  of  the  Mercury  made  a  tour  of  investigation 
at  Oakland  and  points  between  that  city  and  Haywards,  obtain- 
ing facts  from  merchants  and  other  reliable  sources  as  to  the  ef. 
feet  upon  business  in  those  places  since  the  completion  of  the 
Oakland  and  Haywards  electric  road.  This  road  is  but  a  couple 
of  miles  longer  than  the  proposed  Saratoga  road,  and  for  that  and 
other  reasons  has  many  features  in  'ommon  with  the  enterprise 
under  way  in  this  city  and  county.  The  Haywards  road,  while 
excellently  built  and  equipped,  does  not  come  up  to  the  standard 
of  the  road  proposed  to  be  built  by  L.  M.  Hale,  as  the  rails  of  the 
former  are  but  forty  pounds  to  the  yard,  while  those  of  the  latter 
will  be  sixty  pounds.  This  difference  materially  and  favorably 
affects  the  comfort  of  travelers,  and  is  an  important  consideration 
to  those  using  the  road  from  day  to  day.  Another  fact  should  be 
borne  in  mind,  and  that  is  that  while  but  $50,000  is  asked  as  a 
bonus  for  the  Saratoga  road,  $115,000  was  subscribed  for  the  Hay- 
wards road.  If  any  business  man  in  San  Jose  has  a  single  doubt 
as  to  the  pecuniary  benefit  of  an  electric  road  to  this  city  from 
Saratoga,  we  would  recommend  the  attention  of  such  a  one  to  the 
opinions  of  the  business  men  in  general  in  Oakland.  The  in- 
crease in  population,  too,  has  been  remarkable,  ranging  from  30 
per  cent,  to  400  per  cent,  along  the  line. — San  Jose  (Cal.)  Mer- 
cury. 
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TRANSPORTATION. 


communication 


Kamloops,  B.  C. — Satisfactory  progress  is  being  made  in  the  in- 
stallation of  the  new  telephone  and  fire  alarm  systems. 

Nevada  City,  Cat,.— The  Nevada  County  Electric  Power  Com- 
pany has  completed  a  private  telephone  line  from  its  power  house 
to  Nevada  City,  and  will  probably  continue  the  circulation  to 
Grass  Valley.  The  telephone  circuit  is  run  over  the  pole  line 
carrying  the  5000-volt  two-phase  power  transmission  circuits. 

San  Francisco,  Cal. — The  Pacific  Telephone  and  Telegraph 
Company  is  installing  a  kitchen  telephone  service  for  private  resi- 
dences, which  includes  the  unlimited  use  of  a  metallic  circuit 
equipped  with  the  Blake  transmitter  and  express  service  for 
$1.75  per  month.  These  kitchen  telephones  are  for  outward  ser- 
vice only,  hence  contain  no  magneto  or  other  calling  device. 

MISCELLANEOUS, 


Sacramento,  Cal.- — A  20-horse-power  multipolar  500  volt  West- 
inghouse  motor  is  being  installed  by  the  Southern  Pacific  Com- 
pany for  operating  a  drawbridge  across  the  Sacramento  river. 

Gkeen  River,  Utah. — Since  Nov.  15th  twelve  car-loads  of  elec- 
trical machinery,  costing  $75,000,  has  been  received  by  the  South 
Park  Mining  Company  from  the  East,  and  has  been  shipped  to 
the  Placer  sand-bar  of  the  Green  River,  seven  miles  distant, 
where  it  is  being  set  up  for  the  purpose  of  saving  the  fine  gold 
that  abounds  in  the  sand-bars.  Thirty  men  have  been  engaged 
to  operate  the  plant,  which  will  have  a  capacity  of  handling  4000 
cubic  yards  of  sand  per  day.  Great  secrecy  is  being  maintained 
regarding  the  process  used. 

San  Francisco. — Direct  connected  Cahill-Hall  electric  elevators 
are  being  installed  in  the  new  N.  S.  G.  W.  Buiding  and  the  Wil- 
son Block. Dr.  Close,  of  the  Torpedo  service,  has  ordered  five 

miles  of  six-conductor  torpedo  cable  from  the  Roebling  Com- 
pany. This  cable  has  an  outside  diameter  of  .26  inches,  weighs 
25  pounds  per  mile  and  each  conductor  consists  of  seven  strands 
of  No.  25  wire. The  Paul  Boynton  Chute  Company  has  en- 
larged its  electrical  equipment  by  the  addition  of  a  7|o-horse- 
power  Westinghouse  motor  for  running  a  merry-go-round. 


INCORPORATION. 


Everett,  Wash. — Copper  Queen  Mining  &  Improvement  Com- 
pany. Capital  stock,  $150,000.  Incorporators,  W.  R.  Stockbridge, 
C.  W.  Miller,  C.  H.  Boynton,  J.  E.  McManus. 

Salida,  Col.— The  Salida  Electric  Company,  to  furnish  electric 
light  and  power.  Capital  stock,  $50,000.  Promoters,  Geo.  A. 
Goddard,  James  E.  Johnson  and  Geo.  Brennan  of  Denver. 

Kalama,  Wash. — The  Orchard  Water  Company,  to  maintain 
and  operate  water  and  electric  light  works  in  any  town  in  Wash- 
ington. Capital,  $7,000.  Promoters,  H.  Orchard,  J.  P.  Atkin 
and  A .  H.  Innis. 

Los  Angeles,  Cal. — The  Pacific  Coast  Telephone  and  Electric 
Motor  Company  to  manufacture  telephones,  motors,  etc.,  and  to 
construct  and  dispose  of  telephone  and  telegraph  lines.  Capital 
stock,  $100,000.  Promoters,  L.  M.  Gibson,  W.  C.  Harrison,  Jno. 
Mac  Cabe  and  S.  Weathercott. 

San  Diego,  Cal.— The  San  Diego  and  Back  Country  Telephone 
Company.  Cap  tal,  $2500.  Directors,  Waldo  S.  Waterman  of 
San  Diego;  J.  E.  Godvey  of  Mesa  Grande;  J.  A.  Verlagne  and 
Geo.  A.  Telford  of  Ramona;  S.  Rotanzi  of  Santa  Ysabel ;  AV.  J. 
McBean  of  Julien,  and  T.  Stevens  of  Witch  Creek. 

Tacoma,  Wash.— The  Tacoma  Auxiliary  Fire  Alarm  Company, 
to  install  electric  auxiliary  fire  alarm  systems  in. Pierce  County, 
Washington.     Capital  stock,  $30,000.     Promoters,  J.  M.  Bell,  B. 

K.  Worley,  D.  B.  Worleyand  W.  A.  Theodore. Oregon  Mining 

and  Water  Supply  Company.  Capital,  $20,000.  .  Incorporators, 
Wallace  H.Jennings,  J.  T.  Redmond,  G.  F.  Shaw. 


Mokelumne  Hill,  Cal. — An  electric  tramway  is  to  be  built  to 
carry  ore  between  the  Lamphear  works  and  the  Mosef  mine. 

Stockton,  Cal. — A  belt  line  electric  railroad  of  standard  gauge 
and  seven  miles  in  length  is  to  be  built  along  the  city  outskirts. 

San  Bernardino,  Cal. — The  changing  of  the  E-street  road  into 
an  electric  line  and  its  operation  by  the  Santa  Fe  system  is  ru- 
mored. 

Seattle,  Wash. — The  promoter  of  the  Seattle,  Tacoma  and 
Portland  Electric  Railway  Company  is  H.  L.  Thomas,  who  is 
said  to  have  Eastern  backing,  and  who  has  a  franchise  now  be- 
fore the  City  Council  of  Seattle. 

Vancouver,  B.  C. — The  Black  Diamond  Mine  will  resume  op- 
erations in  January,  soon  after  which  it  will  install  a  tramway  to 
the  lake  shore,  to  convey  ore  from  the  Black  Diamond,  Little 
Phil  and  Little  Donald  mining  properties. 

Chico,  Cal. — The  project  of  building  an  electric  railway  from 
Biggs  to  Palermo  and  Honcut,  crossing  the  Feather  River  near 
the  Alexander  &  Hamman  and  W.  Treat  &  Son  division  line,  is 
probable.  The  same  line  extending  from  Biggs  to  Gridley  and 
from  Palermo  to  Oroville,  then  to  Chico,  would  make  a  complete 
connection  of  all  the  principal  towns  in  the  county. 

Berkeley,  Cal. — Newspapers  report  that  a  well-known  engi- 
neer has  been  at  work  for  some  time  drawing  plans  for  the  grid- 
ironing  of  Berkeley  with  electric  railroads.  It  is  also  the  inten- 
tion of  the  company  for  which  this  engineer  is  at  work  to  build 
two  large  ferry  steamers  like  the  San  Rafael.  The  cost  of  the 
road,  and  steamers,  wharf,  etc.,  is  estimated  at  $900,000. 

Portland,  Or. — The  Portland  Traction  Company  has  applied 
for  permission  to  change  the  motive  power  of  its  street  railway 
system  from  cable,  to  electricity.  The  cable  system  is  to  be  abol- 
ished entirely  except  on  the  big  hill — Portland  Heights.  The 
cable  will  be  run  on  the  hill  by  electricity.  The  cars  will -be  bal- 
anced on  an  endless  cable,  and  the  power  of  one  going  down  wall 
compensate  for  the  power  expended  in  sending  one  up,  as  is  done 
on  the  25  per  cent,  grade  on  the  Fillmore-street  line,  in  San 
Francisco. 

Sacramento  Cal. — The  rights  of  way  for  the  Sacramento,  Fair 
Oaks  and   Orangeville   Railroad  have   been   practically  secured. 

The  Board  of  Supervisors  has  published  a  notice  of  sale,  on 

January  6th,  of  an  electric  railway  franchise,  to  run  from  Twen- 
ty-first and  Y  streets,  this  city,  by  various  streets,  out  the  exten- 
sion of  V  street  and  on  the  upper  Stockton  road  to  the  Capitol 

school-house. The  Board  of  City  Trustees  also  offers  for  sale, 

on  January  6th,  an  electric  railway  franchise  tor  a  line  on  Twen- 
tieth street,  from  V  to  Y  street. 

Oakland  Cal.- — The  City  Attorney  has  been  instructed  by  the 
Councii  to  prepare  an  ordinance  forfeiting  the  Whitmore  street 
railroad  franchise  along  Franklin  street. The  electrical  equip- 
ment of  the  Hills  division  of  the  Piedmont  Consolidated  Cable 
Railway  Company  has  been  completed  and  cars  have  been  run  ' 
over  the  same,  although  regular  operation  by  electricity  will  not 
begin  before  New  Year.  This  completes  the  displacement  of 
the  cable  system  for  regular  operation  on  week  days,  although  the 
cable  will  be  run  in  addition  on  Sundays  to  meet  the  heavy  traffic 

that  then  occurs. E.  B.  Vandercook,  projector  of  tne  electric 

railroad  from  Oakland  to  Livermore  and  the  Corral  Hollow,  has 
returned  from  the  East,  having  received  substantial  encourage- 
ment in  the  way  of  securing  capital  for  the  proposed  road. 

Mayfield,  Cal. — At  a  meeting  held  at  Saratoga  on  December 
2d,  the  sum  of  $45,000  was  subscribed  towards  the  building  of  an 
electric  road  from  Saratoga  to  Mayfield.  Prominent  among  those 
present  were  F.  M.  Farwell  and  H.  W.  Postlethwaite,  but  it  is 
believed  that  the  meeting  was  held  in  the  interest  of  the  Saratoga 
syndicate,  whose  large  land  holdings  in  the  vicinity  of  Mayfield 
and  through  West  Side,  Saratoga  and  Los  Gatos  make  it  impor- 
tant that  rail  connection  with  the  Southern  Pacific  be  provided. 
Some  of  the  capitalists  who  were  represented  are  also  interested 
in  the  reorganization  of  the  San  Francisco  and   San  Matea  Elec-  - 
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trie  Railway,  the  present  terminal  of  which  is  at  Baden,  but 
which  will  soon  be  extended  to  Palo  Alto  arid  thence  to  Mayfield. 
The  line  will  be  continued  through  to  Los  Gatos. 

San  Jose,  Cal. — L.  M.  Hale  has  withdrawn  his  proposition  to 
construct  an  electric  railway  from  this  city  to  Saratoga,  because 
of  the  failure  of  the  citizens  of  San  Jose  to  subscribe  the  $50,000 
required.  The  action  of  Mr.  Hale  has  aroused  the  public,  and  the 
press  is  now  endeavoring  to  induce  him  to  reopen  his  propo- 
sition.  W.  T.  Weber,  of  Burlington,  Iowa,  proposes  to  build, 

equip  and  operate  an  electric  road  to  Saratoga,  provided  the 
public  will  subscribe  $60,000  to  the  road  on  the  following  terms : 
This  sum  of  $60,000  shall  be  payable  in  two  payments ;  one  half 
shall  be  deposited  in  the  Garden  City  Bank  subject  to  his  order 
within  thirty  days  after  the  construction  of  the  road  commences 
and  the  iron  rails  for  the  road  have  arrived  in  San  Francisco. 
The  other  half  of  the  sum  designated  shall  be  secured  by  first- 
class  notes  payable  on  January  1,  1897,  in  San  Jose,  and  deposited 
in  the  above  named  bank.  Mr;  Weber  guarantees  to  commence 
work  within  30  days  after  the  cash  deposit  of  50  per  cent,  has 
been  placed  in  the  bank.  All  this  sum  must  be  in  the  bank  by 
May  1,  1896.  In  return  for  such  subscription  Mi\  Weber  proposes 
to  issue  to  each  subscriber  a  certificate  to  the  full  amount  of  his 
subscription,  which  will  be  good  for  its  face  value  in  payment  of 
freight  or  passenger  charges  over  the  roa<h  No  one  snbscriber, 
however,  will  be  allowed  to  collect  more  than  25  per  cent,  of  his 
subscription  in  one  year,  but  he  may  collect  25  per  cent,  yearly 
for  four  years,  thus  getting  the  entire  subscription  back  in  four 
years  time.  No  one  will  be  forced  to  collect  the  amount  in  this  time, 
as  the  certificates  are  good  until  used.  Mr.  Weber  says  he  has 
constructed  sixty  miles  of  road  in  Oregon  on  this  plan,  and  it  has 
worked  with  wonderful  success  for  the  public.  He  has  a  fine 
road  in  the  suburbs  of  Portland,  a  system  at  Dayton  and  another 
at  Dallas.  He  says  he  has  constructed  many  miles  of  road  in  the 
East,  and  with  success  in  every  instance.1 The  Board  of  Su- 
pervisors invite  bids  for  the  sale  of  an  electric  railway  franchise 
on  January  8th,  from  a  point  beginning  at  the  southern  terminus 
of  the  First-street  railroad  on  the  Monterey  road,  southerly  along 
said  road  for  a  distance  of  1900  feet. '  ' 

San  Francisco. — The  Sutter  Street  Railway  Company  has  just 
placed  19,000  feet  of  1  /a-inch  rope  in  its  Pacific  Avenue  and  12,000 
feet  of  1 1-8 -inch  rope  for  lower   Sutter  street,  all  being  of  Roeb- 

ling  manufacture. Four  double  25-horse-power  Westinghouse 

equipments  have  been  sold  to  the  Market-Street  Railway  Com- 
pany.  The  Market-Street  Railway  Company  has  concluded  to 

resume  the  payment  of  quarterly  dividends  on  and  after  Jannary 
1st,  and  it  is  thought  that  the  payment  will  be  at  the  rate  of  20 
cents  per  share  per  month  during  1896.  It  is  reported  that  the 
company  now  has  on  hand  in  its  surplus  fund  $563,000  for  divi- 
dends for  paying  purposes.  Until  the  recent  decision  of  the  State 
Supreme  Court,  declaring  the  $17,500,000  bond  issue  of  the  com- 
pany legal,  it  was  necessary  to  draw  on  the  surplus  in  addition 
to  borrowing  a  great  deal  of  money  for  the  electric  road  exten- 
sions. The  Hellman  syndicate  had  agreed  to  take  the  first 
$2,000,000  of  the  bonds,  but  declined  to  pay  over  the  money  until 
their  validity  was  established.  The  syndicate,  however,  ad- 
vanced $1,000,000  in  cash  to  the  company  on  personal  notes,  with 
collateral  security.  This  money,  with  the  company's  surplus  and 
loans  from  the  Pacific  Improvement  Company,  were  the  financial 
resources  of  the  combine  for  carrying  on  its  improvements,  pend- 
ing a  court  decision  on  its  bonds.- — The  construction  depart- 
ment of  the  Market-Street  Company  has  commenced  changing 
the  Tenth-street  horse-car  roadbed  into  an  electric  line,  and  has 
about  finished  the  Bryant-street  system,  which  will  be  turned 
over  for  regular  operation  shortly  after  New  Year.  The  new  line 
will  run  from  Second  and  Market  streets  via  Bryant  to  Twenty- 
sixth  and  Mission  streets,  with  a  branch  line  on  Folsom  street 
running  from  Second  street  to  -the  ferries,  transfers  being  ex- 
changed at  Second  and  Folsom  streets. The  intention  of  the 

Market-Street  Railway  Company  to  center  an  extensive  street 
car  system  at  the  Southern  Pacific  Depot  at  Third  and  Townsend 
streets  is  announced,  in   anticipation  of  the  completion  of   the 


coast  line  of  the  Southern  Pacific  Company,  over  which  through 
trains  will  be  run  between  this  city  and  New  Orleans  direct  with- 
out crossing  the  bay.  The  Kearny-street  electric  line  at  present 
runs  from  North  Beach  to  the  Southern  Pacific  depot,  continuing 
on  to  the  Potrero,  while  it  is  be'ieved  that  the  recently  completed 
electric  lines  on  Ellis  and  Turk  streets  will  be  continued  across 
Market  street,  thence  down  Fourth  ond  Fifth  streets  respectively, 
terminating  at  Third  and  Townsend  streets.  It  is  not  probable 
that  the  cable  will  be  displaced  on  Market  street  until  the  electric 
underground  conduit  system  has  been  pronounced  an  undoubted 
success.— — The  Tamalpais  Land  and  Water  Company  has  guar- 
anteed an  order  for  650  long  tons  of  56-pound  steel  rails  to  be  used 
in  the  construction  of  an  electric  road  from  Mill  Valley  to  the  top 
of  Mount  Tamalpais,  a  distance  of  seven  and  a  half  miles.  The 
eventual  extension  of  the  road  to  Bolinas  is  probable.  The  maxi- 
mum grade  wid  be  7>£  per  cent.,  and  its  summit  will  beat  an 
elevation  of  2500  feet.  S.  B.  Cushing,  of  San  Rafael,  is  the  pro- 
moter.  The  Pressley  single  track  system  is  undergoing  test  at 

the  Pacific  Rolling  Mills,  where  400  feet  of  track  has  been  laid, 
upon  which  is  run  a  32-foot  car  of  the  single  rail  type,  which  is 
kept  poised  by.  the  fact  that  the  weight  upon  the  wheels  is  con- 
siderably below  the  center  of  gravity. 

TR/lNSniSSION. 


Philipsbueg,  Mont. — It  is  said  that  F.  E.  Grimes  will  soon 
erect  a  steam  hoist  on  the  Trout  mine. 

Ogilvie,  Cal.- — The  Golden  Cross  Mining  and  Distilling  Com- 
pany is  installing  a  5-horse-power  Westinghouse  motor. 

Merced  Falls,  Cai..— The  Merced  Falls  Electric  Power  and 
Manufacturing  Company  is  clearing  ground  for  the  transmission 
station  it  expects  to  erect. 

Angels,  Cal. — The  Utica  Mine  is  about  to  install  a  2000-horse- 
power  transmission  plant,  which  will  be  the  largest  installation 
operated  at  any  mine  in  California.  In  all  probability  Westing- 
house apparatus  will  be  used  exclusively. 

Bakersfield,  Cal. — The  Kern  River  and  Los  Angeles  Electric 
Power  Company,  through  Gen.  Chas.  Foreman,  President,  has 
applied  to  the  Board  of  Supervisors  of  Kern  county  for  the  rights 
of  way  for  transmission  lines  through  that  county. 
-  Sacramento,  Cal. — The  material  for  construction  of  the  inde- 
pendent power  circuits  is  expected  from  the  East  in  a  few  days, 
and  soon  after  the  Sacramento  Electric  Light  and  Power  Com- 
pany will  be  prepared  to  fulfill  more  of  its  power  contracts. 

Provo,  Utah. — Manager  T.  A.  Davis,  of  the  Hercules  Power 
Company,  is  authority  for  the  statement  that  the  surveys  for  the 
proposed  transmission  of  the  Provo  Power  Company  are  now 
being  completed,  and  that  the  contract  for  its  erection  will  be 
awarded  shortly. 

Jamestown,  Cal. — The  App  Mine  is  arranging  for  the  installa- 
tion of  a  power  transmission  plant  because  of  the  shut-downs 
which  are  necessary  before  the  winter  rains  set  in  because  of 
scarcity  of  water  for  power  purposes  at  the  mine,  abundant  water 
power  being  available  unfailingly  a  few  miles  distant. 

Logan,  Utah. — The  Hercules  Power  Company  hopes  to  have 
its  transmission  circuits  in  operation  by  New  Year,  and,  in  ad- 
dition to  furnishing  light,  the  company  expects  to  provide  power 
for  the  operation  of  an  electric  railway  system  which  it  is  de- 
signed shall  connect  the  several  towns  in  this  locality. 

Sonora,  Cal. — Three  electric  hoists  have  just  been  installed 

by  the  Westinghouse  Company  in  the  Miller  &  Holmes  mine. 

Iron  pipe  in  8,  12  and  14-inch  sizes  is  being  delivered  for  the  new 
pipe  line  of  the  Sonora  Electric  Light  and  Power  Company  at  the 
Marble  Works,  near  Columbia,  and  the  new  dynamos  were  con- 
tracted for  delivery  about  Christmas. 

.  Livingston,  Mont. — The  Park  View  Mining  Company,  at  Cre- 
vasse, are  arranging  to  make  extensive  improvements  on  their 
property  early  in  the  spring.  Development  work  will  be  pushed 
during  the  winter,  and  early  next  season  a  five-mile  flume  and  a 
100-stamp  mill,  with  a  complete  electric  plant,  will  be  placed  in 
operation.    J.  W.  Hulse  is  tb.3  company's  superintendent. 
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Seattle,  Wash. — The  proposition  to  issue  $1,250,000  in  war- 
rants for  the  construction  of  the  proposed  Cedar  River  water 
system  was  carried,  on  December  Uth,  by  a  large  majority.  The 
scheme  contemplates  carrying  water  at  high  head  into  this  city, 
where  it  will  be  used  for  running  an  electric  power  jjlant  before 
being  run  into  the  city  mains.     F.  H.  Osgood  is  the  promoter. 

Los  Angeles,  Cal. — Bids  will  be  received  by  the  Supervisors 
up  to  2  p.  m.  January  22d  for  a  franchise  to  erect,  maintain  and 
operate  a  line  for  the  electrical  transmission  of  energy  for  a  period 
of  fifty  years,  commencing  at  a  point  on  the  boundary  line  be- 
tween Los  Angeles  County  and  Kern  County,  where  the  trans- 
mission lines  of  the  Kern  River  and  Los  Angeles  Electric  Power 
Company  cross  said  line,  thence  in  a  sontherly  direction  by  the 
most  direct  and  practicable  route  to  the  city  limits  of  this  city. 

Porteeville,  Cal. — The  Kaweah  Irrigation  and  Power  Com- 
pany is  constructing  the  canal  which  will  supply  water  for  the 
operation  of  the  proposed  plant  to  be  located  at  Lime  Kiln.  A 
mile  of  the  most  difficult  portion  of  the  canal,  which  will  be 
about  five  miles  long,  is  finished.  The  canal  is  twenty  feet  wide 
at  the  head-gate ;  the  bottom  eleven  feet  wide,  the  top  thirty  feet 
and  the  depth  six  feet.  Some  of  the  cuts  are  14  to  15  feet  deep, 
and  one  tunnel  is  400  feet  long.  The  canal  will  carry  200  cubic 
feet  per  second,  and  sixty  men  and  100  head  of  animals  .ire  now 
being  employed. 

Santa  Cruz,  Cal.—  Final  surveys  of  the  water  power  of  Big 
Creek  have  been  rendered  Fred  W.  Swanton,  of  the  Santa  Cruz 
Water  and  Power  Company,  which  contemplates  furnishing 
power  for  the  operation  of  all  the  electric  industries  in  this  city. 
A  flume  10,800  feet  long  must  be  constructed,  which  will  give  an 
effective  head  of  919  feet,  from  which  the  delivery  of  585  horse- 
power in  this  city  is  proposed.  The  generating  station  will  prob- 
ably consist  of  two  300-horse-power  Pel-ton  water-wheels  to  oper- 
ate one  225-kilowatt  A.  C.  dynamo  for  incandescent  lighting  pur- 
poses, and  a  150-kilowatt  polyphase  dynamo  for  power  purposes. 

Nevada  City,  Cal. — John  Martin,  contractor  for  the  pipe  line, 
pole  line  and  electrical  equipment  of  the  Nevada  County  Elec- 
tric Power  Company,  has  completed  the  construction  of  the  pipe 
line  from  the  flume  to  the  power  house,  and  it  is  expected  that 

the  plant  will  be  in  operation   shortly   after  Christmas. The 

contract  for  erecting  the  Nevada  City  pole  lines  of  the  Nevada 
County  Electric  Power  Company  has  been  awarded  to  the  Elec- 
trical Construction  and  Repair  Company  of  San  Francisco,  which 
also  erected  the  entire  transmission  circuits  of  the  company. 
Fifty-foot  vellow  pine  poles,  averaging  sixteen  inches  in  diameter 
at  the  butt  by  about  nine  inches  at  the  top,  are  being  used  for  all 
city  circuits. 

San  Francisco. — H.  H.  Clark,  of  Coulterville,  Cal.,  who  is  now 
in  this  city,  states  that  a  new  company,  to  be  known  as  the  Bend 
Power  Company,  is  soon  to  be  incorporated,  with  a  capital  stock 
of  $500,000,  for  the  purpose  of  constructing  an  electric  transmis- 
sion plant  on  the  Merced  river,  one  mile  above  Horseshoe  Bend, 
where  a  35-foot  dam  will  be  built,  from  which  water  will  be  con- 
veyed by  a  flume  one  and  one-half  miles  long,  giving  93  feet  fall. 
This  will  develop  a  minimum  of  1800-horse-power  during  the  low 
stage  of  the  ri"-er,  which  continues  from  twenty  to  thirty-flve 
days,  while  4000  horse  power  can  be  developed  for  eight  months 
of  the  year.  Over  100  mines  are  within  the  district  accessible  by 
this  power,  the  estimated  cost  of  which  is  $150,000.  Dr.  F.  M. 
Hopkins  is  the  San  Francisco  representative  of  the  proposed 
company. 

Stockton,  Cal.— President  Doble,  of  Blue  Lake  Water  Com- 
pany, recently  stated  in  an  interview  in  this  city  that  his  com- 
pany has  "  about  conclnded  to  erect  a  power  plant  at  a  point  on 
the  Mokelumne  river,  thirty-nine  miles  from  this  city.  We  have 
an  abundant  supply  of  water  at  that  point,  brought  from  about 
sixty  miles  from  this  city.  The  idea  is  to  use  the  water  first  in 
the  creation  of  electrical  power  for  transmission  to  Stockton,  and 
after  the  water  becomes  what  is  known  as  '  waste  '  to  turn  it  off 
in  a  large  ditch,  and  thus  irrigate  the  orchard  country  around 
the  Langford  Colony.  The  object  of  a  trip  I  expect  soon  to  make 
is  to  meet  with  the   property  owners  of  that  section   and  see  if 


they  are  willing  to  assist  us  in  the  enterprise  to  the  extent  of 
contracting  for  water  from  the  proposed  canal.  The  scheme  also 
involves  the  extension  from  Lodi  of  a  substantial  electric  rail- 
road operated  by  our  electric  power,  back  into  Amador  county, 
and  possibly  Alpine  county  also." 

Fresno,  Cal. — The  San  Joaquin  Electiic  Company  is  pushing 
the  work  of  construction  along  the  whole  line  of  works,  and  is 
fast  closing  up  the  gaps,  and  expects  to  have  everything  in  shape 
by  January  15th  for  the  machinery  which  will  arrive  about  that 
time.  The  bridge  across  the  San  Joaquin  River,  one-half  mile 
above  the  power-house,  is  complettd,  and  is  ready  for  the  teams 
which  will  haul  the  heavy  machinery  and  the  supplies.  The 
bridge  is  of  the  truss  pattern,  and  is  100  feet  single  span  across 
the  channel  of  the  river,  while  the  approaches  are  350  feet  long. 
Six  heavy  wire  cables,  which  were  stretched  across  the  stream 
and  cleated  to  the  rocks  on  both  sides,  furnished  support  for  the 
timbers  of  the  bridge  during  the  work  of  construction,  and  when 
the  truss  was  completed  and  the  structure  self-sustaining,  the 
cables  were  taken  out.  One  hundred  and  thirty  tons  of  pipe  for 
the  line  down  the  mouniain  is  on  the  ground,  and  the  work  of 
laying  it  will  begin  at  once.  The  place  for  the  pipe,  from  the 
reservoir  to  the  foot  of  the  mountain,  has  been  cleared  of  brush 
and  rocks,  and  the  soil  has  been  cleaned  away  to  the  solid  granite. 
The  pipes  will  be  chained  down  every  few  feet  to  this  granite  bed- 
rock. The  reservoir  is  almost  finished,  and  a  few  days  more  will 
see  the  last  scraperful  of  soil  dragged  into  place  on  the  embank- 
ments. The  water  will  then  be  turned  in.  The  canal  is  done, 
and  water  has  been  flowing  in  its  entire  length  for  some  time. 
Satisfactory  progress  is  being  made  with  the  pole  line,  and  800  of 
the  2000  poles  to  be  used  have  been  distributed  along  the  line, 
and  the  porcelain  insulators  have  arrived,  the  shipment  weighing 
60,000  pounds. 


ILLUMINATION. 


Concord,  Cal. — An  electric  light  plant  is  talked  of. 

Genessee,  Idaho. — The  electric  light  question  is  being  revived. 

San  Mateo,  Cal. — The  new  electric  light  plant  is  now  in  regu- 
lar operation. 

Redondo,  Cal. — The  lighting  of  streets  by  electricity  is  being 
generally  favored. 

Flagstaff,  Ariz.— Davis  &  Phelan  have  been  granted  an  elec- 
tric light  franchise. 

Fort  Bragg,  Cal. — C.   H.   Wilson  contemplates  erecting  an 
electric  light  plant. 

Elko,  Nev. — W.  T.  Smith  is  to  install  a  direct  current  central 
station  in  this  place. 

Benicta,  Cal. — A  125-horse-power  engine  has  been  placed  in 
the  electric  light  works. 

Williams,  Ariz. — C.  S.  Wyncoop  will  be  manager  of  the  new 
Electric  Light  Company. 

San  Pedro,  Cal. — Ivan  E.   Tutt  has  been  granted  a  25-year 
electric  lighting  franchise. 

TJsal,  Cal. — The  Usal  Lumber  Company  has  installed  a  30- 
light  arc  dynamo  and  plant. 

Fairhaven,  Wash.— The   steamer  Lydia  Thompson  is  to  have 
incandescent  electric  lights. 

Daviston,  San  Diego  Co.,  Cal.— Plans  for  an  electric  light  sys- 
tem are  under  consideration. 

Fort  Bragg,  Cal.— C.  H.  Wilson  has  been  awarded  a  franchise 
for  an  electric  lighting  plant. 

Murphys,  Cal. — The  electric  light  plant  was  started  up  by  F. 
A.  Mitchler  on  November  16th. 

Fort  Bragg,  Cal.— Chas.  H.  Wilson  has  been  awarded  a  fran- 
chise for  an  electric  light  plant. 
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Williams,  Ariz. — Electric  lights  are  talked'  of,  and  a  fran- 
chise for  same  has  been  granted. 

Ferndale,  Cal. — Wm.  Kerri  and  Frank  Nelson  have  applied 
for  an  electric  lighting  franchise. 

Red  Bluff,  Cal.— The  Sierra  Lumber  Company  has  installed  a 
300-light  incandescent  lighting  plant. 

Monmouth,  Or. — An  effort  is  being  made  to  improve  the  water 
works  and  put  in  an  elecric  light  plant. 

Dunsmuir,  Cal. — E.  M.  Cutting  is  installing  an  electric  light- 
ing plant  at  the  Tie  Works  at  Chestnut. 

Rossland,  B.  C. — The  Rossland  Light  and  Water  Company  has 
about  completed  its  electric  installation. 

Dallas,  Or. — An  effort  is  being  made  to  improve  the  water 
works  and  place  an  electric  plant  therein. 

San  Francisco,  Cal. — H.  L.  Middleton  has  purchased  a  200- 
light  Westinghouse  incandescent  dynamo. 

Colton,  Cal. — The  Trustees  have  adopted  an  ordinance  of  in- 
tention to  erect  a  municipal  lighting  plant. 

Eugene,  Or. — An  incandescent  lighting  plant  has  been  placed 
in  the  gymnasium  of  the  State  University. 

Great  Falls,  Mont. — The  Castner  Coal  &  Coke  Co.  will  put  in 
a  $22,000  electric  plant  for  lighting  purposes. 

Vancouver,  B.  C. — The  Western  Electric  Lighting,  Heat  and 
Power  Company  is  to  light  the  city  by  electricity. 

Eureka,  Cal. — The  Pacific  Lumber  Company  is  installing  a  34- 
kilowatt  incandescent  Westinghouse  lighting  plant. 

Grass  Valley,  Cal.— The  W.Y.O.D.  Mine  is  installing  a  33- 
kilowatt  Westinghouse  incandescent  lighting  plant. 

Forest  Grove,  Or. — W.  S.  Ingles,  Wm.  Kane  and  J.  C.  Woods 
have  been  appointed  water  and  light  commissioners. 

Miles  City.  Mont. — This  city  has  voted  to  isssue  bonds  for  the 
purchase  of  the  water  works  and  electric  light  plant. 

Murray,  Idaho. — An  incandescent  lighting  plant  has  been  in- 
stalled in  the  mine  and  mill  of  the  Daddy  Company. 

Fortuna,  Cal. — Swartzel  &  Williams  are  installing  an  incan- 
descent lighting  plant,  using  Westinghouse  apparatus. 

Santa  Clara,  Cal. — The  Index  favors  the  erection  of  a  muni- 
cipal plant  of  50  arc  lights  and  about  500  incandescents. 

Jackson,  Cal. — B.  E.  Letang,  of  the  Gas  Company,  has  ordered 
a  30-kilowatt  Westinghouse  alternator  for  his  new  plant. 

Los  Angeles,  Cal. — A  12}4  kilowatt  slow  speed  multipolar  in- 
candescent dynamo  has  been  installed  in  the  Baker  Block. 

Miles  City,  Mont. — The  Council  has  authorized  the  issuance  of 
$17,000  in  bonds  for  an  electric  light  and  water  works  plant. 

Honolulu,  H.  I. — Mr.  W.  I.  Warriner  has  been  appointed  elec- 
trical inspector  of  the  Honolulu  Board  of  Fire  Underwriters. 

Redwood  City,  Cal. — The  Westinghouse  Company  has  sold  a 
45-kilowatt  alternator  to  J.  George  Gardner  for  use  in  this  place. 

Fort  Jones,  Cal. — Emanuel  Perrira  has  purchased  a  45-kilo- 
watt two-phase  lighting  plant  from  the  Westinghouse  Company. 

Grants  Pass,  Or. — The  Maybelle  Mining  Company  has  in- 
stalled an  incandescent  lighting  dynamo  at  the  Gold  Basin  mines. 

Trail,  Wash. — An  electric  lighting  plant  will  be  put  in  to 
light  trails  near  smelter,  and  the  smelter  plant  will  also  light 
the  town  of  Trail  next  year. 

Rossland,  B.  C. — The  War  Eagle  Mine  is  installing  compress- 
ors, machine  drills  and  hoists,  and  will  put  in  an  incandescent 
plant  to  light  the  mine  and  town. 

Winnemucca,  Nev. — The  installation  of  a  gasoline  engine  and 
incandescent  dynamo  in  the  State  Capitol  Building  is  being  con- 
sidered. 


Roslyn,  Wash. — Mr.  Sprandel  has  been  given  sixty  days  to 
start  up  his  electric  light  plant  or  remove  his  poles  and  wires  from 
the  street. 

NELSon,  B.  C. — The  Nelson  Electric  Light  Company  expects  to 
have  its  new  plant  in  operation  by  December  20th.  John  B.  Bliss 
is  electrician, 

Porterville,  Cal. — The  Pioneer  Land  Company  has  agreed  to 
put  in  an  incandescent  lighting  system,  provided  sufficient  pat- 
ronage is  assured. 

Eureka,  Cal. — The  Eureka  Lighting  Company  has  entered 
into  a  contract  to  furnish  the  city  with  63  arc  lights  for  one  year 
at  $500  per  month. 

San  Jose,  Cal. — The  San  Jose  Light  and  Power  Company  has 
installed  an  additional  Brush  No.  7  arc-lighting  dynamo  complete, 
with  all  accessories. 

Juneau,  Alaska. — The  Electric  Light  Co.  has  installed  aPelton 
water-wheel  to  run  under  a  seventy-foot  head,  displacing  the  tur- 
bine heretofore  used. 

Glen  Ellen,  Cal. — Governor  Budd  advocates  the  installation 
of  a  plant  to  furnish  electric  lights,  heat  and  water  in  the  Home 
for  the  Feeble  Minded. 

Jackson,  Cal.— B.  E.  Letang,  of  the  gas  works,  has  completed 
the  pole  line  for  his  new  electric  plant,  and  expects  to  furnish 
current  for  lighting  shortly. 

Watsonville,  Cal. — Francis  Smith  has  purchased  two  35-kilo- 
watt  two-phase  Westinghouse  dynamos,  to  displace  the  single 
phase  apparatus  now  in  use. 

Honolulu,  H.  I. — Welch  &  Co.  have  purchased  a  12-kilowatt 
general  incandescent  lighting  plant  from  the  Westinghouse  Co. 
for  use  on  the  Ewa  plantation. 

Willows,  Cal. — The  Board  of  Supervisors  has  advertised  for 
bids  to  be  in  on  January  8th,  for  a  250-light  gas  plant  for  the 
Court  House  and  County  Jail. 

Berkeley,  Cal. — The  University  grounds  are  to  be  lighted  by 
electricity  from  the  electric  plant  in  the  department  of  electrical 
engineering  of  the  University. 

Lakeview,  Or. — Hon.  H.  V.  Gales,  who  put  in  the  electric 
light  works  at  Klamath  Falls,  is  expected  here  to  figure  on  a 
roller  mill  and  an  electric  light  plant. 

Woodland,  Cal. — The  arc  lighting  plant  of  the  Woodland  Elec- 
tric Light  Company  is  fully  loaded,  and  an  increase  may  be  nec- 
essary.   Homer  Dunton  is  electrician, 

Portland,  Or. — J.  F.  Steffan  has  secured  the  contract  for  the 
construction  of  the  Government  light  ship  No.  67,  which  will 
contain  an  elaborate  electric  light  plant. 

Sutter  Creek,  Cal. — The  station  of  the  local  electric  lighting 
company  is  to  be  enlarged  by  the  addition  of  a  120-kilowatt  alter- 
nator, which  has  been  ordered  from  the  General  Electric  Com- 
pany. 

Spokane,  Wash. — The  Oppenheimer  Rolling  Mills  are  to  be 
lighted  by  electricity. — The  Consumers'  Liight  and  Power  Com- 
pany is  erecting  75-foot  poles  throughout  the  city  for  its  new 
plant. 

Santa  Clara,  Cal. — It  is  proposed  to  install  a  municipal  light- 
ing plant  in  the  city  water  works,  with  the  surplus  of  $7000  that 
remains  from  the  $60,000  bonds  voted  last  year  for  the  water 
plant. 

San  Jose,  Cal. — The  Board  of  Trade  has  adopted  a  resolution 
favoring  the  municipal  ownership  of  an  electric  light  plant,  and 
has  asked  the  Council  to  submit  the  proposition  to  a  vote  of  the 
people. 

Grass  Valley,  Cal. — The  contract  for  street  lighting  for  1896 
has  been  awarded  to  the  Grass  Valley  Gas  and  Electric  Light 
Company,  John  Glassen,  Manager,  for  $125  per  month,  all  night 
lighting. 
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Forest  Grove,  Or. — The  city  has  purchased  the  Canning  Elec- 
tric light  plant  for  $10,500,  and  will  enlarge  same  and  operate  it 
in  conjunction  with  the  new  water  works. 

Santa  Rosa,  Cal. — The  Merchants'  Lighting  Company  has 
added  a  250-horse-power  Buckeye  engine  to  its  lighting  plant. 
Herman  Webber  is  manager  of  the  Company. 

Oroville,  Cal.— The  Oroville  Gas,  Electric  Light  and  Power 
Company  has  enlarged  its  plant  by  the  addition  of  a  new  West- 
inghouse  alternator,  and  is  now  rewiring  the  town. 

Nelson,  B.  C. — The  Nelson  Electric  Light  Company  has  re- 
ceived its  electrical  apparatus  from  Petersborough,  and  the  new- 
plant  will  soon  be  in  operation.    John  B.  Bliss  is  electrician. 

Petai.u.ma,  Cal. — The  Petaluma  Electric  Light  and  Power  Com- 
pany, largely  owned  by  the  estate  of  the  late  W.  S.  Pierce,  has 
been  sold  to  J.  B.  Burdell,  the  price  paid  being  understood  to  be 
about  $20,000. 

AsTORrA,  Or. — There  is  talk  of  an  electric  light  plant  being  in- 
stalled at  some  convenient  point  on  Yaquima.  bay,  so  as  to  reach 
all  the  towns  willing  to  patronize  such  an  enterprise,  provided  400 
lights  are  guaranteed. 

San  Leandro,  Cal. — The  people  have  voted  to  issue  bonds  for 
$10,000  for  the  erection  of  an  electric  light  plant,  the  vote  be- 
ing 274  for  and  25  against  the  proposition.  The  use  of  a  gas  or 
vapor  engine  is  probable. 

Colton,  Cal. — Specifications  have  been  issued  by  E.  C.Sharpe, 
electrical  engineer,  for  the  installation  of  a  50-kilowatt  municipal, 
lighting  plant  to  be  operated  by  a  3-phase  motor,  run  by  power  to 
be  taken  from  the  Redlands  plant. 

Haywards,  Cal. — The  Council  has  awarded  the  contract  for 
the  city  lighting  for  the  ensuing  year  to  the  Haywards  Electric 
Light  Company  for  $9  per  2000  candle-power  arc  lamp  per  month 
until  midnight  on  moonlight  schedule. 

Santa  Monica,  Cal. — A  55-kilowatt  incandescent  lighting  dy- 
namo, direct  connected  to  a  9V£xL5-8ths  Union  Iron  Works  vertical 
engine,  running  at  380  r.  p.  m.,  is  being  installed  in  the  Soldiers' 
Home.  The  distinctive  feature  of  the  plant  is  that  it  is  to  burn 
220-volt  lamps. 

Burke,  Idaho. — H.  Jackman  and  Norman  Ebley  will  build  an 
electric  light  plant  in  Canyon-Creek,  for  the  purpose  of  supplying 
lights  at  Burke  and  Gem  and  all  intermediate  points.  The  plant 
will  be  located  at  the  head  of  the  Frisco  flume,  the  water  being 
brought  from  a  point  on  Canyon  Creek. 

Salt.  Lake,  Utah. — The  Salt  Lake  and  Ogden  Gas  and  Electric 
Light  Company  proposes  to  meet  the  heavy  cut  made  in  incan- 
descent electric  rates  by  the  Citizens'  Electric  Light  Company  by 
putting  in  Wellsback  burners  burning  natural  gas,  at  the  rate  of 
ten  cents  per  lamp  per  month,  if  necessary. 

Cascade  Locks,  Or. — A  Pelton  water  wheel  will  probably  be 
installed  for  driving  a  dynamo  to  furnish  incandescent  lights  to 
this  place,  the  wheel  being  operated  by  water  taken  from  a  10- 
inch  wrought  iron  pipe  that  has  been  laid  for  operating  the  hy- 
draulic headgates  of  the  canal,  the  fall  being  600  feet. 

Montesano,  Wash. — Albert  Daub  declined  to  accept  the  term 
for  the  electric  light  franchise  offered  him,  and  the  proposition  is 
again  open.     Water  power  was  to  have  been  used,  and  it  is  stated 
that,  outside  of  the  lights  to  be  taken  by  the  city,  the  monthly 
income  of  the  plant  would  probably  be  in  excess  of  $150. 

Spokane,  Wash.— The  Board  of  Public  AVorks  has  asked  the 
City  Council  for  permission  to  place  a  60-light  incandescent  plant 
in  the  water  works,  but  the  opinion  is  held  by  some  that  the  city 
ought  to  put  in  two  dynamos  sufficient  to  furnish  200  arc  lights 
for  lighting  the  city  instead  of  putting  in  this  proposed  small 
plant  to  furnish  lights  for  the  water  works  alone. 


Vancouver,  B.  C— An  agreement  with-the  Western  Electric 
Co.  had  been  practically  accepted  by  the  Common  Council,  when 
G.  De  Wolf  appeared  and  offered  to  light  the  city  for  26  cents  per 
lamp  per  night  for  the  present  number  of  lamps,  which  is  1% 
cents  cheaper  than  the  figure  of  the  Western  Electric  Company.  - 
Mr.  De  Wolf  presented,  a  certified  check  ior-$  1000  as  a  token  of 
good  faith,  and  his  proposition  will  receive  consideration. 

Seattle,  Wash.— Among  recent  installations  by  the  Seattle  Gas 
Fixture  Company  was  a  50-volt  150  ampere  hour  storage  battery 
plant,  using  chloride  cells. Samuel  Hill  and  some  of  his  East- 
ern associates  have  purchased  the  Seattle  Gas  and  Electric  Light 
Company,  the  reputed  purchase  price  being  $750,000.  The  Com- 
pany was  organized  in  1873,  with  John  Leary  as  the  principal 
owner.  Some  years  afterward  A.  A.  Denny  and  Dexter  Horton. 
became  associated  with  the  enterprise,  and  shortly  after  the  great 
fire  of  1889  they  sold  their  interest  to  H.  G.  Struve,  Maurice  Mc- 
Micken  and  Lester  Turner,  who  were  in  control  when  the  trans- 
fer was  made  to  Mr.  Hill. 

San  Francisco,  Cal.— A  4-kilowatt  incandescent  dynamo  direct 
coupled  to  a  high- speed  engine  has  been  placed  on  the  Steamer 

Everett. The  Golden  Gate  Dredging  Company  has  installed 

an  incandescent  plant  on  its  new  dredger. Forty  constant  po- 
tential arc  lamps  of  the  General   Incandescent  Arc  Lamp  Com-  ■ 
pany  have  been  sold  by  the  Abner  Doble  Company  for  use  in  the 
Sutro  Baths.    Inverted  arcs,  with  reflectors,  will  be  used  over  trie 

tanks. The  Christmas  tree. at  the  Denman  Grammar  School'- 

was  lighted  by  over  100  miniature  incandescent  lamps,  manu- 
factured by  G.  E.  Lamont.— Messrs.  J.  W-  Brooks  &  Co, 
sold  over  25,000  "Universal  "  incandescent  lamps  in  Oregon  and 
Washington  between  Nov.  15th  and  Dec.  10th. 

Riverside,  Cal.— E.  C.  Sharpe,  electrical  engineer  for  the  city 
of  Riverside,  has  issued  specifications  for  the  installation  of  the 
municipal  lighting  plant  for  which  bonds  have  been  issued. 
Power  will  be  purchased  from  the  Redlands  Electric  Power  and 
Light  Company,  and  will  be  conveyed  to  the  city  over  a  special 
circuit.  The  plan  necessitates  the  installation  of  a  300-kilowatt 
three-phase  generator  at  the  Redlands  power  house,  seven  miles 
from  Redlands,  and  the  construction  of  an  independent  circuit ' 
thence  to  Riverside,  line  loss  being  5  per  cent,  and  the  distance 
approximately  fifteen  miles.  Fifty  kilowatts  of  energy  is  to  be 
taken  from  the  Riverside  circuit  for  delivery  at  Colton,  and  in 
Riverside  is  to  be  erected  a  complete  sub-station  for  municipal 
lighting  purposes.    Bids  must  be  in  by  December  30th. 

Alameda,  CAL.^City  Electrician  G.  A.  Wiese's  report  for  No- 
vember shows  the  cost  of  operating  the  municipal  lighting  plant 
during  that  month  to  be  $1,303.77,  from  which  is  to  be  subtracted 
$194.71  for  new  construction,  making  the  actual  running  expenses 
to  be  $1,114.07,  the  service  consisting  of  100  city  lights  on' moon- 
light schedule  and  1,375  commercial  incandescents.    The  income 
from  private  consumers  was  $323.15.  The  income  from  the  city  at 
the  same  rate  as  charged  for  gas  previously,  but  with  twice  the  ser- 
vice in  some  cases,  $71.17;  total  income,  $394.32.     Cost  of  electric  ' 
street  lighting  to  the  city,  $719.74.     Cost  per  month  per  lamp  for 
November,  $7.20;    for  October,  $6.16;  September,  $5.94;  August,  ' 
$7.03 ;  average   cost  per  lamp  per  month  to  the  taxpayer,  $6.58. 
— — A  proposition,  emanating  from  the.  Oakland  Gas,.  Light  and 
Heat   Company,  that  bids  be  asked   (1)  for  furnishing  electric 
power  for  operating  bhe  arc  and  incandescent  generators  in  the 
municipal  plant,   and  (2)  for  furnishing  current  for  the  mainte-  ' 
nanceof  the   municipal  arc-lighting  plant  for  street  purposes 
only,  has  been  rejected  by  the  City  Trustees. —  Trustee  Clark 
of  the  Electric  Light  Committee,  states  that  work  will  be  com- 
menced  soon   on  the  improvement   to   the   city's  electric  li<>ht 
plant.     A  lot  has   been   bought  at  the  foot  of  Park  street,  and  - 
new  buildings  will  be  erected  to  accommodate  new  machinery.  It 
is    intended  to    put  in    a  350-horse-power     engine,  three    new 
boilers,  and  dynamos  sufficient  to  run  3500  incandescent  lights.   ' 
The  improvement  will  cost  $15,000,  Which  has  been  provided  for  - 
in  the  tax  levy. 
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p|  &'  HE  little  village  of  Capitola,  a  pleasant 
gf  suburb  of  Santa  Cruz,  California,  is  fast 

~  assuming  a  new  importance,  particu- 
larly in  the  mechanical  engineering  world,  because  of 
the  series  of  experiments  that  are  now  about  to  be 
carried  out  there,  and  in  which  the  promoters  believe 
will  contain  the  results  of  all  the  experiences  hitherto 
derived  regarding  the  utilization  of  the  energy  of  the 
waves  of  the  ocean  in  the  development  of  power. 
Almost  from  the  earliest  appreciation  of  the  value  of 
power  the  mind  of  man  has  been  captivated  with  the 
possibilities  of  wave  motors,  but  the  fact  of  the  com- 
mercially successful  utilization  of  such  prime  movers 
is  yet  to  be  recorded. 

On  the  Pacific  Coast  several  rather  extensive  experi- 
ments have  been  made,  two  of  which,  in  San  Francisco, 
gave  naught  but  discouragement  in  repay  for  the 
efforts  and  money  which  their  promoters  expended. 
Both  of  these  experiments  were  carried  out  on  the 
rocks  beyond  the  Cliff  House,  and  one  of  the  wrecks  re- 
maining, and  shown  in  Figure  1,  exists  as  a  monument 
to  the  fond  but  delusive  hopes  of  the  inventors.  The 
first  experiment  at  the  Cliff  House  was  that  of  the 
Steen  wave  motor  (Figure  1).  The  rocks  at  the  point 
of  its  location  form  a  sort  of  cave,  where  the  breakers 
rush  in  and  out,  sometimes  with  tremendous  fury. 
Over  the  entrance  of  this  cave  a  bridge  was  con- 
structed, from  which  depended  a  huge  paddle  that  was 
designed  to  swing,  pendulum-like,  back  and  forth  in 
the  waves.  From  its  lower  extremity  a  pitman  was 
carried  back  toward  the  cave  to  the  piston  of  a  pump, 
sixty-five  feet  distant,  the  idea  being  that  the  latter 
could  be  operated  from  the  stroke  of  the  paddle.  The 
timbers  of  the  mechanism  were  of  great  strength,  but 
not  sufficiently  so  to  withstand  the  beating  of  the 
waves,  with  the  result  that  first  the  pitman  was  demol- 
ished and  then  the  main  timbers  of  the  paddle  gave 
away,  and  with  it  the  perseverance  of  the  inventor 
succumbed,  as  the  wreck  now  standing  evidences.  It 
was  designed  that  the  pump  should  force  water  from 
the  ocean  to  the  top  of  the  hill,  at  an  elevation  of 
between  three  and  four  hundred  feet,  and  the  pumping 
plant  was  put  in  with  this  intention,  but  the  first  rush 
constituting    the    maximum    power    of    each    wave, 


imparted  such  a  blow  to  the 
pumping  equipment  as  to 
not  only  prove  the  weakness 
of  the  machinery  installed, 
but  also  to  demonstrate  the 
fact  that  something  was 
radically  wrong  with  the 
design  of  the  apparatus. 

The  next  effort  at  the  Cliff 
House,  and  which  consti- 
tutes the  last  endeavor  there 
made  towards  the  utiliza- 
tion of  wave  power,  resulted 
in  the  building  of  elaborate 
paraphernalia,  the  ruins  of  which  still  exist. 

The  principle  upon  which  this  apparatus  was  con- 
structed was  the  one  yet  predominating  i  die  minds 
of  inventors,  namely,  that  the  energy  of  waves  may 
best  be  made  available  by  the  rise  and  ffM  of  floats, 
but  although  the  conditions  were  favora^.e  for  the 
test,  and  an  expensive  plant  was  put  in,  the  inventor's 
hopes  were  not  realized  and  the  explosion  of  the  dyna- 
mite-ladened  schooner  "Parallel"  off  the  Cliff  House 


Figurk  1 — A    Wiecked  Ware  Motor. 
rocks  seven  years  or.  so  ago,  wrecked  the  outfit,  and 
afforded  a  fitting  pretext  for  its  abandonment.    In  this, 
as  in  the  Steen  motor,  the  ambition  was  to  operate 
pumps  for  forcing  water  to  the  hill  top,  but  if  reports 
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be  true,  it  was  found  that  the  capacity  of  the  apparatus 
was  limited  by  the  weight  of  the  float,  which,  together 
with  the  rise  and  fall  and  the  time  factor,  was  insuffi- 
cient to  develop  material  power.  The  Gerlach  water 
motor,  which  is  now  under  test  at  Capitola,  exceeds 
all  previous  experiments  on  the  Pacific  Coast  in  point 
of  magnitude  and  cost.  Its  general  form,  which  is 
shown  in  the  illustration  at  the  heading  of  this  article, 
is  in  particular  a  development  of  an  experiment  made 
at  Long  Beach,  Cal.,  about  two  years  ago.  In  this 
experiment  a  paddle  wheel  thirty-six  feet  in  diameter, 
and  having  paddles  six  feet  wide  by  three  and  one-half 
feet  deep,  was  erected  on  a  temporary  structure  of 
eight  piles  that  were  driven  at  the  extremity  of  a  wharf 
extending  1,100  feet  into  the  sea.  When  a  wheel  is 
suspended  in  the  rollers  with  axis  parallel  to  the  beach, 
the  wheel  will  tend  to  rotate  in  the  direction  of  rolling 
from  the  shore,  because  of  the  greater  force  of  the 
inward  than  the  outward  motion  of  the  waves. 
Although  the  action  of  the  wheel  is  of  an  oscillatory 


has  been  erected  the  plant  shown  in  the  accompanying 
illustrations.  The  general  scheme  of  the  Gerlach  wave 
motor  will  be  understood  from  a  study  of  the  first 
illustration.  Two  sets  of  vanes  or  paddle  wheels 
swing  with  the  surges  of  the  waves,  and  from  the 
extremities  of  each,  chains  fit  to  sprocket  wheels, 
equipped  with  the  differentiating  gear,  to  be  described, 
and  by  means  of  which  rotation  is  imparted  to  the 
shaft  carrying  the  large  liy  wheel  shown.  In  detail, 
this  main  shaft  is  thirty  feet  in  length  and  eight  inches 
in  diameter.  The  fly  wheel  has  a  diameter  of  twenty- 
four  feet  six  inches;  it  weighs  60,000  lbs.,  its  grooved 
face  has  a  width  of  four  feet.  Upon  this  shaft  has  been 
placed  four  sprocket  wheels,  two  for  each  paddle,  and 
a  portion  of  which  are  clearly  shown  in  Figure  2. 
Each  of  these  sprocket  wheels  is  five  feet  in  diameter, 
and  is  provided  with  eight  right-hand  toggles,  two- 
and  one-half  by  six  inches  in  size,  which  act  as  pawls. 
By  running  two  chains  from  each  paddle,  one  of  which 
chains  is  connected  direct  to  its  sprocket  wheel  and 


FrouBB  2 — Main  Shaft  of  the  Gerlach  Wave  Motor,  showing  the  Sprocket  Wheels  and  Toggle  Grips. 


character,  there  is  thus  a  tendency  to  effect  its  revolu- 
tion, which  led  to  the  construction  of  a  wheel  in  the 
Long  Beach  experiment,  rather  than  the  building  of  a 
pendulum  like  vanes  or  paddles.  The  power  of  the 
wheel  was  made  available  by  a  rope  passed  about  its 
circumference,  which  was  connected  to  a  pulley  fitted 
with  differentiating  pawls  and  ratchets,  so  as  to  give 
the  driven  shaft  continuous  rotation,  and  under  test 
the  apparatus  lifted  a  weight  of  8,500  lbs.  to  a  height 
of  eighty  feet  in  thirty  seconds,  representing  a  theo- 
retical energy  of  a  trifle  over  twenty-two  horse  power. 
The  results  obtained  at  Long  Beach  were  satisfac- 
tory to  the  inventor,  who  at  once  set  about  the  organi- 
zation of  a  company  to  prosecute  experiments  on  a 
larger  scale,  and  the  fruits  of  his  labors  are  repre- 
sented in  the  Capitola  experiments.  A  wharf  extend- 
ing into  the  sea  a  distance  of  750  feet  has  been  leased 
for  twenty  years,  and  upon  the  end  of  the  pier  has  been 
extended  200  feet  of  very  stable  wharfing,  upon  which 


the  other  being  carried  over  an  idler  wheel  before 
being  secured  to  the  sprocket  wheel,  the  same  direc- 
tion of  pull  is  given  to  the  shaft  for  either  stroke  or 
swing  of  the  paddle.  The  paddles  are  each  mounted 
upon  a  shaft  eight  inches  in  diameter  and  fifteen  and 
one-half  feet  long,  and  are  so  equipped  as  to  have  a 
range  of  lift  of  thirteen  feet  in  order  that  they  may 
be  kept  at  the  most  advantageous  depth  of  immersion 
at  all  tides.  The  paddles  are  raised  and  lowered  by 
screws  in  the  pillars,  which  are  actuated  through  worm 
gearing  by  means  of  power  applied  to  the  sheaves 
shown  from  the  small  sheaves  on  the  main  shaft.  The 
paddles  are  of  a  uniform  width  of  twelve  feet,  and  are 
nine  feet  deep,  hence  there  being  three  paddles  to  each 
equipment,  there  are  324  square  feet  of  surface  to  each 
mechanism,  or  a  total  of  648  feet  of  paddle  surface. 
The  paddles  weigh  eight  tons  each,  and  swing  with  a 
radius  of  thirty-two  feet,  describing  an  arc,  the  maxi- 
mum chord  of  which  is  twelve  feet,  while  the  average 
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chord  ranges  between  seven  and  eight  feet.  The  swing 
occurs  eight  times  per  minute,  thus  giving  thirty-two 
pulls  per  minute  to  the  main  shaft  from  the  two 
paddles. 


Figcre  3 — Paddle  Suspension  of  the  Qerlach   Wave  Motor. 

A  vital  feature  of  the  mechanism  will  be  understood 
by  reference  to  Figures  4  and  5,  showing  the  arrange- 
ment of  sprocket  wheels  on  the  main  shaft  and  by 
means  of  which  it  will  be  remembered  the  main  fly 
wheel  is  to  be  rotated.    As  shown  in  Figure  5  in  detail 


shaft.  Referring  again  to  Figure  5  it  will  be  seen 
that  an  extension  of  the  flange  of  the  sprocket  wheel 
is  made  to  over-reach  aportion  of  the  spider  wheel. 
The  under  side  of  the  flange  is  grooved  to  confine 
within  it  the  steel  toggle  shoe  shown  in  elevation  in 
Figure  5  and  in  section  in  Figure  4.  This  shoe  is  of 
peculiar  formation  and  is  held  in  place  first  by  the 
tggle  link  shown  and  second  by  the  constant  pressure 
of  a  steel  spring,  the  tendency  of  which  is  to  cause 
slippage  when  the  idler  is  run  in  a  left  hand  direction. 
When  the  direction  of  revolution  of  the  idler  changes 
however,  the  toggle  shoe  grips  with  it  as  in  a  ratchet 
and  pawl  motion,  and  the  shaft  rotates.  The  drawing 
is  at  the  scale  of  1§  inches  to  the  foot. 

On  January  9th  the  first  and  only  effort  was  made 
to  test  the  machinery,  when  it  was  found  that  the 
toggle  pawls  in  the  sprocket  wheels  on  the  main  shaft 
were  not  properly  proportioned  and  did  not  grip,  and 
thus,  instead  of  producing  the  desired  friction,  the 
sprocket  wheels  slipped  without  turning  the  main 
shaft.  The  motion  imparted  to  the  sprocket  wheels  by 
the  paddle  chains  was  satisfactorily  regular,  but  in 
order  to  satisfy  those  present  as  far  as  possible,  one  of 
the  steel  toggles  was  made  to  fit  temporarily,  when 
the  main  shaft  began  to  revolve  at  a  considerable 
speed,  thus  demonstrating  the  practicability  of  the 
idea.  The  trouble  with  the  toggle  pawls  constitutes  a 
minor  defect,  which  is  now  being  remedied  by  the 
Atlas  Iron  Works  of  San  Francisco,  the  contractors 
for  the  plant,  and  it  is  promised  that  the  machinery 
will  be  in  proper  working  order  early  in  February, 
when  it  will  be  fully  tested  and  the  results  published. 
The  inventor  expects  that  at  least  200  horse  power  will 
be  developed,  which  it  is  proposed  to  utilize  by  com- 
pressed air. 

"We  must  congratulate  you  upon  the  general  get-up 
and  amount  of  good  reading  matter  the  'Journal  of 
Electricity'  contains,  and  we  consider  it  as  good  as  any 
of  the  other  American  electrical  periodicals,"  writes 
one  of  the  leading  publication  houses  of  London  and 
New  York. 
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Figures  4  and  5— Side  and  Sectional  Elevations  of  the  Sprocket  and  Friction  Wheels  of  the  Gerlach  Wave  Motor. 


the  sprocket  wheel  proper  really  forms  an  idler  chat 
were  it  not  for  the  toggle  links,  would  revolve  freely 
in  either  direction.  Abutting  this  is  the  eight  arm 
spider  shown  in  Figure  5,  which  is  rigidly  keyed  to  the 


In  the  Journal  of  Electricity,  San  Francisco  has  one 
of  the  most  creditable  industrial  publications  issued 
on  the  Coast.  Its  gain  is  steady  and  rapid. — The  Book 
and  News  Dealer. 
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THE  CONTROL  OF  THEATER  LIGHTING. 


A  switchboard  for  the  control  of  the  incandescent 
electric  lighting  of  theaters  must  embody  the  follow- 
ing requirements:  (1)  It  must  be  confined  to  a  small 
space  in  order  that  every  portion  of  it  can  be  under 
the  instant  control  of  the  switchboard  operator.  (2)  It 
must  be  of  the  greatest  possible  simplicity  in  opera- 
tion, in  order  that  the  greatest  number  of  changes  may 
be  made  with  the  least  effort  or  number  of  motions. 
(3)  Its  equipment  must  be  such  as  will  effect  the  great- 
est possible  economy  in  the  use,  control  and  dimning 
of  lights.  (1)  Its  design  must  effect  many  switching 
combinations  so  as  to  give  any  possible  lighting  effect 


7b  toning  co//s 


the  use  of  resistances,  which  constitutes  a  means  of 
control  that  is  wasteful  of  energy,  hence  very  expen- 
sive. It  is  with  a  view  of  describing  a  modern  theater 
installation  operated  ou  alternating  circuit,  that  the 
accompanying  drawings  and  illustrations  are  given. 
The  subject  chosen  is  the  Macdonough  Theater  of  Oak- 
land, Cal.,  which  is  believed  to  be  one  of  the  most  per- 
fect equipments  of  the  kind  on  the  Pacific  Coast,  if  not 
in  the  country.  The  switchboard  in  question  is  shown 
in  Figure  5. 

The  reaction  or  toning  coils  constitute  the  only  piece 
of  apparatus  used  which  is  not  of  a  familiar  type,  and 
these  differ  radically  from  ordinary  toning  coils  in 
that  each  step  of  toning  is  accomplished  throught  the 
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Figures  I,  2,  3,  4—  The 

required — a  difficult  requirement  when  it  is  remem- 
bered that  moonlight,  sunrise  and  sunset  effects, 
together  with  other  changes  requiring  perfect  gradua- 
tions and  manipulations  of  light  such  as  tableaux, 
dark  changes,  lightning,  etc.,  must  be  carried  out.  The 
contractor  must  have  a  full  appreciation  of  the  art  of 
blending  colored  and  white  lights,  and  above  all,  his 
experience  in  electrical  installation  must  be  of  the  very 
highest  order  to  secure  the  most  important  features 
of  permanence  and  absolute  reliability  of  workman- 
ship. 

There  is  no  doubt  that  alternating  currents  consti- 
tute the  ideal  means  for  theater  lighting,  not  only  by 
reason  of  its  flexibility  in  conversion,  but  because  of 
the  fact  that  in  the  use  of  toning  or  choke  coils  is 
effected  a  most  satisfactory  means  for  dispensing  with 


Control  of  Theatre  Lighting. 


cutting  in  or  out  a  single  choke  coil.  It  was  found  by 
experiment  to  be  desirable  that  there  should  be  a 
range  of  seventeen  steps  in  the  toning  of  the  lights, 
to  accomplish  which,  each  toning  switch  contains 
seventeen  toning  coils,  which  are  generally  coupled  in 
a  series  in  the  main  current  and  commutated  by  the 
toning  switch,  as  clearly  shown  in  Figure  2.  There  is, 
therefore,  no  movable  secondary  coil  or  core,  but  each 
of  the  coils  used  is  a  single  reaction  coil  of  ring  type, 
wound  with  a  single  length  of  wire,  varying  in  size 
according  to  the  current  carried  on  the  circuit.  The 
core  of  the  coils  consists  of  a  length  of  seventeen  feet 
of  soft  iron  baling  band,  less  than  1-32  of  an  inch  in 
thickness  by  about  f  of  an  inch  in  width,  which  is 
rolled  into  a  ring  having  an  inside  clearance  about 
five  inches.     The  different  convolutions  of  the  iron 
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band  may  be  insulated  magnetically  from  each  other 
by  rusting.of  by  paper,  the  latter  being  used  in  the  pres- 
ent instance,  and  after  the  ring  is  finished,  it  is  taped 
and  dipped  into  plaster  of  Paris  several  times  until  it 
is  entirely  encased  by  the  plaster  to  a  depth  of  about 
I  of  an  inch.  After  having  been  thoroughly  dried  out 
the  plastered  ring  is  again  taped  and  wound  with  wire 
as  necessary,  -which  finishes  the  coil.  This  form  has 
been  adopted  after  long  experiment  as  best  satisfying 
the  conditions,  and  it  is  found  that  the  use  of  plaster 
of  Paris  proves  most  effectual  in  deadening  the  hum  of 
alternating  current  apparatus,  as  only  by  the  closest 
listening  at  the  choke  coils  can  any  hum  be  detected. 

In  Figure  1  may  be  found  the  detail  of  the  auditor- 
ium or  front-of-house  switches,  which  shows  the  com- 
bination for  changing  to  duplicate  circuits  or  allowing 
any  circuit  to  be  cut  out  completely  or  to  throw  any 
circuit  on  to  the  turning  down  switch.  All  switches 
used  are  of  the  double  pole,  double  throw  type,  the 
house  circuits  being  connected  with  the  fulcrum  of 
the  switches.  The  main  toning  switch  is  connected 
in  series  with  the  choke  coils  as  shown  in  Figure  1 


Figure  5 — The  Macdonough  Theatre  Switchboard 

(the  detail  of  the  toning  coil  switch  being  as  in  Figure 
2),  and  to  dim  any  or  all  circuits,  it  is  only  necessary 
to  throw  the  switch  to  its  lower  "turn  down"  position, 
while  the  throwing  of  the  switch  to  the  upper  portion 
cuts  out  the  toning  switch  from  the  circuit,  thus 
burning  the  house  lights  to  full  brilliancy. 

As  previously  described,  Figure  2  shows  the  connec- 
tions of  the  special  choke  coils,  and  in  addition  shows 
the  arrangement  of  snap  switches  and  fuse  blocks  for 
dressing  rooms,  stage  chandeliers,  wing  lights,  ground 
or  stage  lights,  etc.  Wing  lights  are  ordinarily  used 
in  connection  with  the  main  footlight  switch  outlined 
in  Figure  4.  The  sketch  shows  in  particular  the  com- 
bination of  foot  and  wing  lights.  One  side  of  each  cir- 
cuit is  taken  from  the  snap  switches  in  Figure  2  and 
carried  to  the  three  point  switch  in  Figure  4,  thus 


enabling  the  potential  of  the  circuits  to  be  turned  down 
with  the  foot  lights,  or  cut  out,  as  desired.  The  colored 
wing  lights  are  operated  in  a  similar  manner,  except 
that  they  are  connected  to  the  red  and  blue  points  of 
the  three  point  switches  only.  This  three  point  switch 
is  really  a  main  switch,  and  is  ordinarily  termed  the 
ground  switch,  because  it  controls  the  lights  that  are 
used  on  the  stage  floor,  such  as  bunch  lights,  piano 
lamps,  and  lights  that  are  used  in  places  where  the 
foot  or  border  lights  might  cast  undesirable  shadows. 
The  term  "ground,"  therefore,  is  thus  used  in  a  theatri- 
cal and  not  in  an  electrical  sense,  and  from  the  ground 
switch,  circuits  are  carried  to  pockets  or  receptacles 
cut  into  the  stage  for  attaching  floor  plugs,  etc.  Four 
of  these  pockets  are  connected  to  the  turn  down 
switch,  and  two  are  connected  to  the  map  switches 
marked  G-,  thus  allowing  some  to  be  cut  out  and  others 
to  be  turned  down,  as  desired. 

Figure  3  shows  a  main  single  pole  switch  for  cutting 
out  all  white  lights  on  the  stage  and  also  a  main  turn 
down  switch  for  toning  all  white  lights  feeding 
through  these  two  switches,  G  G  (Figure  2.)  Current 
can  thus  be  taken  to  the  individual  white  border 
lights  or  to  various  border  switches,  as  the  case  may 
be,  thence  for  the  border  light  switch  to  the  lever  of 
the  three  point  switch  W,  and  on  to  the  lamps,  whence 
the  circuit  continues  to  the  main  line  and  is  completed. 
When  a  quick  change  is  desired  from  white  to  red  or 
blue,  the  switch  lever  is  thrown  from  the  point  W  to 
the  point  R  or  B,  respectively,  as  required  for  use  in 
tableaux  or  living  pictures.  Should  the  white  and  red 
lamps  on  the  same  border  be  wanted,  then  the  lever  on 
the  three  point  switch  will  be  set  on  the  white  point 
W,  and  the  small  angle  switch  on  the  same  base  will 
be  closed  on  to  the  circuit  R,  when  the  main  colored 
border  switch  may  be  turned  on,  or  if  the  blue  border 
is  needed  simultaneously  with  the  white  border,  the 
other  angle  switch  will  be  closed  with  the  point  B,  and 
the  main  blue  border  switch  turned  on.  Connected  to 
each  white  border  switch  is  a  three  point  switch  hav- 
ing two  angle  switches,  R  and  B,  all  of  which  may  be 
thrown  on  to  the  main  colored  switches,  so  giving  con- 
trol of  each  border  individually  or  collectively,  inde- 
pendent of  the  quick  changing  three  point  switch.  The 
red  border  switch  is  not  shown  as  it  is,  simply  a  dupli- 
cate of  the  blue  one.  The  three  arrows  marked  2,  3, 
and  4,  lead  to  respective  three  point  switches  and  con- 
nect to  the  angle  switch,  as  shown  in  B,  Figure  3. 

The  installation  described  was  designed  by  Mr.  J. 
A.  Lighthipe  engineer  of  the  Pacific  Coast  District  of 
the  General  Electric  Co.,  and  installed  under  the  di- 
rection of  Mr.  Frank  T.  Whorl  By  its  use  it  is  pos- 
sible to  accomplish  any  combination  or  blending  of 
lights  that  mav  be  desired. 


A  LITERARY  CURIOSITY. 


Searchers  for  curious  rendering  of  English  and  those 
who  take  as  jokes  books  of  the  class  of  "English  as  she 
is  wrote"  would  do  well  to  look  over  our  Berlin  con- 
temporary "Helios,"  where  all  articles  are  printed  in 
German,  French  and  English  and  are  apparently  writ- 
ten by  the  same  German  who  speaks  of  a  telephone  sta- 
tion when  he  means  a  telephone  instrument  and  a  con- 
duit when  he  means  a  wire  besides  in  a  thoroughly 
unique  manner  putting  in  his  unintelligible  "already" 
and  stringing  along  his  verbs  at  the  end  of  the  sen- 
tences until  one  reading  the  articles  feels  again  like  the 
school  boy  trying  to  get  his  Greek  lesson  with  the  aid 
of  "crib." 
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LIGHTING  HYDRAULIC  MINES. 
By  W.  W.  Briggs. 


The  difficulty  in  lighting  large  hydraulic  mines  here- 
tofore has  been  in  getting  the  light  just  where  it  was 
needed  on  the  gravel  bank  in  such  a  position  that  the 
man  at  the  pipe  could  see  the  condition  of  the  ground 
at  all  times.  When  we  consider  that  the  pipe  washes 
on  banks  ranging  from  50  to  150  feet  in  height,  and 
that  the  method  employed  to  get  the  gravel  to  the 
sluice  is  to  undermine  the  bank,  causing  all  the  top  dirt 
to  come  down  with  a  rush  resemling  that  of  a  land 
slide,  also  that  the  impact  of  a  large  body  of  water 
under  high  pressure  against  the  bank  throws  a  dense 
cloud  of  spray,  the  dissatisfaction  attending  the  use 
of  an  ordinary  form  of  arc  lamp  close  enough  to  the 
work,  becomes  apparent. 

In  many  portions  throughout  the  West  it  is  necessary 
to  work  the  Placer  mines  night  and  day  in  order  to 
fully  utilize  the  water  that  is  available  only  during 
certain  portions  of  the  year.  Prior  to  the  introduc- 
tion of  electric  lighting,  it  was  customary  to  build 
bonfires  in  huge  pots,  each  of  which  would  consume 
about  LJ  cords  of  wood,  costing  |7.50,  and    requiring 


Lighting  Hydraulic  Mines- 

the  services  of  one  man  costing  |3.00,  or  a  total  cost 
of  |11.50  per  night  per  fire.  Naturally  therefore,  the 
the  item  of  illumination  formed  aserious  one  in  the 
operation  of  a  Placer  mine,  and  the  first  steps  taken 
to  reduce  this  expense  were  made  at  the  North  Bloom- 
field  mine  in  Nevada  County,  Cala.,  which  installed 
a  three  lamp,  6.8  ampere  Brush  arc  lighting  dynamo 
in  1879.  Open  arcs  were  used  and  the  plant  is  still 
in  operation. 

A  recent  installation  at  the  mines  of  the  Lemhi 
Placer  Mining  Co.,  in  the  Salmon  River  district,  Idaho, 
has  successfully  overcome  these  difficulties  and  at 
the  same  time  demonstrated  that  mines  of  this  char- 
acter can  be  better  and  more  cheaply  lit  by  electric 
light  than  by  any  other  means. 

A  small  ditch  two  miles  in  length  was  constructed 
which  furnished  water  under  130  ft  head  for  driving 
a  36  in.,  Pelton  wheel  for  the  dynamos,  and  also  water 
for  camp-buildings  and  fire  purposes.  The  plant  con- 
tains two  dynamos;  our  ten  lamp  2000  cp.  Wood  arc 
machine  for  the  mine,  and  one  5  kilo-watt  constant 
potential  110-volt  machine  for  lighting  the  camp 
buildings. 


The  lamps  which  were  generally  placed  behind  the 
giants,  were  Thomson-Houston  electric  headlights 
mounted  on  stands  to  allow  the  raising  and  lowering 
of  the  front  of  the  lamp  by  means  of  a  hand  scr--w  so 
that  the  beam  of  light  could  be  thrown  on  any  portion 
of  the  mine.  They  were  also  fitted  with  turntables 
to  permit  the  light  to  be  thrown  in  any  horizontal  di- 
rection. 

The  lamps  were  never  placed  closer  to  the  hydraul- 
ic giants  than  300  feet  and  were  arranged  in  two 
groups  of  three  lamps  each  so  as  to  break  shadows, 
and  the  cost  of  lighting  the  mine  in  this  manner  is 
found  to  average  |3.18  for  a  12-hour  shift. 

The  accompanying  illustration  of  a  Placer  mine  in 
the  Salmon  River  district  gives  an  idea  of  the  diffi- 
culties encountered.  The  constant  shifting  of  the 
scene  of  operations  makes  it  imperative  that  the  lo- 
cation of  the  light  should  be  changed  frequently.  The 
electrical  work  is  therefore  largely  of  a  temporary 
nature,  and  as  a  general  thing  the  pole  line  is  not  a 
model  of  excellence,  but  while  the  character  of  the 
work  is  not  such  as  will  gladden  the  heart  of  the  elec- 
trical engineer,  he  cannot  but  be  lost  in  admiration 
of  the  beautiful  effects  produced  in  the  illumination  of 
these  mighty  streams  of  water.  In  some  instances, 
notably  in  the  Pioneer  mine  the  writer  has  seen  as 
many  as  seven  rainbows  in  the  spray. 

DEEP  MINING   PUMPS— A   SUGGESTION. 
By  A.  L.  Fish. 

Having  had  a  long  experience  in  the  utilization  of 
machinery  for  mining  purposes  and  being  therefore 
quite  familiar  with  the  many  difficulties  attending  the 
operation  of  pumps  in  deep  mines,  I  have  given  some 
thought  to  methods  by  which  these  difficulties  may  to 
a  certain  extent  be  eliminated,  or  at  least  reduced  by 
the  greatest  possible  degree.  It  may  be  said  in  gen- 
eral that  the  placing  of  machinery  in  deep  mines  en- 
tails its  operation  under  disadvantageous  circum- 
stances hence  the  conclusion  follows  that  the  greatest 
success  will  be  attained  by  placing  the  pumping  ma- 
chinery on  the  surface.  It  is  this  idea  that  has  pre- 
vailed in  the  erection  of  pumping  plants  under  circum- 
stances as  would  permit  the  operation  of  a  direct 
plunger  at  the  bottom  of  a  mine  having  a  perpendicu- 
lar shaft,  but  this  is  a  condition  so  seldom  prevailing 
that  it  can  receive  no  material  consideration.  The 
almost  invariable  practice  has  been  to  carry  the  pump 
and  its  motive  power  down  into  the  mine  and  forcing 
the  water  up  from  it  to  the  surface. 

I  have  taken  some  pains  to  work  out  the  details  of 
a  system  which  I  think  presents  novel  features  and 
which  I  beleive  to  be  the  simplest  device  yet  submit- 
ted. In  brief,  it  consists  of  the  utilization  of  a  column 
of  water  placed  in  motion  by  suitable  mechanism  at 
the  surface,  and  which  delivers  its  energy  to  cylinders 
having  pistons  placed  in  the  mine  which  when  sec  in 
motion  thereby  overbalances  the  weight  of  a  similar 
column  of  water,  discharging  an  amount  from  it  at  the 
surface  equal  in  volume  to  the  capacity  of  the  cylinder 
of  the  mine  pump.  The  plan  necessitates  the  use  of 
two  discharge  pipes  from  the  surface,  which  are  used 
alternately  for  discharge  and  power  purposes.  The 
column  oC  water  merely  constitutes  therefore,  a  shaft 
or  connecting  rod  forming  an  extension  of  the  pump 
system.  The  power  communicated  through  rod  ad- 
ded to  weight  of  one  column  of  water  forces  mine  wa- 
terwith  receding  clumn  to  surface. 

Referring  to  the  accompanying  outline  sketch,  the 
two  pipes  referred  to  are  designated  as  C  and  C.  The 
mechanism  contained  in  the  cylinder  E  E  is  located 
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on  the  surface  and  really  constitutes  a  force  pump  as 
its  function  is  not  to  lift  water  but  to  force  water 
down  into  the  mine  by  means  of  power  applied  to  the 
piston  P  by  means  of  some  suitable  prime  mover.  The 
plan  shows  the  arrangement  of  the  parts  of  the  appa- 
ratus just  after  having  passed  the  extreme  end  of  a 
stroke.  The  piston  heads  AA  play  in  the  cylinders 
E  E  respectively  and  are  rigidly  bolted  together  by 
means  of  the  rods  G  G  upon  which  slide  the  valve 
seats  B  B.  These  valve  seats  are  rigidly  keyed  to  the 
piston  P,  hence  it  is  clear  that  the  stroke  of  the  piston 
is  imparted  to  the  piston  heads  through  pressure  of 
the  vahres  B  B  on  the  hollow  piston  A  A.     It  is  clear 


surface  changes  its  stroke  the  valve  B  leaves  the 
piston  head  A,  the  valve  B  closes  with  the  piston  head 
A,  and  water  is  forced  down  through  the  pipe  C,  strik- 
ing the  plunger  D,  which  is  at  the  right  hand  end  of 
the  cylinder,  and  the  water  in  the  cylinders  F  F  is 
forced  through  the  delivery  valves  and  pipe  C,  to  the 
surface  as  before.  The  suction  chamber  II  is  always 
filled  with  water  taken  from  the  mine,  while  the  water 
discharged  into  the  shaft  pipe  consists  of  equal  parts 
of  water  taken  from  the  suction  and  of  water  that  has 
supplied  the  energy  for  the  preceding  stroke,  as  clearly 
outlined  in  the  drawing. 

The  simplicity  of  the  parts  of  the  mechanism  and 


Deep  Mining  Pumps — A  Suggestion. 


that  when  the  pump  is  making  a  stroke  in  one  direct- 
ion, in  a  left-handed  direction,  for  instance,  the  valve 
A  remains  in  open,  affording  a  free  way  for  the  pas- 
sage of  water.,  from  the  pipe  C  into  the  cylinder  E, 
thence  out  through  the  discharge  pipe  H. 

In  the  mine  the  shaft  pipes  C  C  are  coupled  to  the 
deliveries  of  the  tandem  cylinder  pump  C  C  as  shown 
in  the  drawing,  while  the  suction  connections  are 
shown  with  equal  clearness.  The  pump  piston  P 
has  rigidly  connected  to  its  extremities  the  piston 
heads  or  pump  plungers  D  D,  playing  in  the  cylinders 
F  F  respectively.  Both  the  suction  and  the  delivery 
orifices,  are  fitted  with  suitable  valves  and  the  ar- 
rangement is  that  of  a  double  acting  pump  with  the 
exception  that  when  the  column  of  water  in  the  pipe  C 
is  forced  downward  by  the  advance  of  the  piston  head 
A  in  valve  saet  B  at  the  surface.  The  energy  thus  im- 
parted to  the  water  is  carried  through  the  chamber 
J,  to  the  piston  head  D  while  advancing.  The  plun- 
gers D  D  throw  the  volume  of  water  in  the  chambers 
F  F  into  the  shaft  pipe  C  through  the  delivery  valves  C 
on  the  cylinder  F.  Obviously,  then,  as  the  volume  of 
water  forced  down  into  the  mine  equals  the  capacity 
of  the  cylinder  F  (which  is  equal  to  that  of  the  surface 
cylinder  E  or  E'),  this  capacity  is  unity,  and  by  the  con- 
trivances, the  utilization  of  one  unit  of  capacity  of 
water  has  forced  two  units  of  water  up  through  the 
pipe  C,  through  the  valve  B,  and  the  discharge  ex- 
hausts H.  Inother  words,  the  pumping  down  of  one 
volume  of  water  pumps  up  two  volumes  of  water,  and 
the  difference  is  discharged.    When  the  engine  at  the 


the  practically  entire  absence  of  the  source  of  power 
from  the  mine  likens  the  mechanism  to  that  of  a 
hydraulic  ram,  so  far  as  the  mine  itself  is  concerned, 
to  a  remarkable  degree.  Neither  depth  of  mine  nor 
surrounding  conditions  as  to  dampness  or  other  expo- 
sure will  affect  the  operation  of  the  system,  and  the 
advantages  presented  would  seem  to  outweigh  in  many 
instances  the  additional  expense  that  the  construction 
of  the  two  shaft  pipes  necessitates. 


PERSONAL. 

Mr.  H.  Fisher  Eldridge,  of  the  Portsmouth  Electric 
Company,  of  Portsmouth,  N.  H.,  is  visiting  San  Fran- 
cisco. 

Mr.  John  Maguire,  president  of  the  Maguire  Manu- 
facturing Company  of  Chicago,  builders  of  the  well- 
known  Maguire  railway  truck,  is  wintering  at  San  Ra- 
fael, Cal. 


"The  Journal  of  Electricity"  is  an  admirable  publi- 
cation in  every  way,  and  deserves  the  support  of  every- 
one interested  in  electrical  matters. — L.  B.  Pemberton, 
Los  Angeles,  Cal. 

The  specimen  copies  of  the  "Journal  of  Electricity." 
which  you  kindly  sent  induced  be  to  become  a  sub- 
scriber. Herewith  I  enclose  a  cheque  for  f 2.00  for  one 
year's  subscription. — I.  Fujioka,  Lecturer  in  the  Engi- 
neering College  of  the  Imperial  University,  Chief  En- 
gineer of  the  Tokyo  Electric  Light  Company  and  of  the 
Miyoshi  Electric  Manufacturing  Company,  Tokio, 
Japan, 
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A  NOVELTY  IN  STEAM  YACHTS. 


Many  of  the  yachtsmen  who  frequent  the  Marin 
County  shores  of  the  Bay  of  San  Francisco  have  ex- 
perienced considerable  chagrin  during  the  past  sum- 
mer by  having  their  steam  or  gasoline  launches  dis- 
tanced by  a  curious  little  whale  boat  that  darted  in 
and  out  of  Tiburon  courting  "brushes''  with  the  crack 
launches  of  the  yacht  clubs.  This  peculiar  little  craft 
did  long  service  in  the  Artie  region  as  a  whale  boat 
until  with  the  waning  of  the  whaling  industry  it  was 


three  tons  burden  and  it  easily  attains  a  speed  of  thir- 
teen miles  per  hour  over  a  measured  slack  water 
course.  The  steam  equipment  is  clearly  shown  in  Fig- 
ure 1,  and  consists,  of  a  water  tube  boiler  of  a  novel 
construction,  that  is  licensed  to  carry  steam  at  a  pres- 
sure of  250  lbs.,  per  square  inch,  and  a  com  pound  stee- 
ple engine,  the  particular  novelty  of  which  is  the  bal- 
anced reciprocating  valve  motion.  The  boiler,  shown 
in  outline  sketches  in  Figure  3,  constitutes  a  very 
cheap,  simple  and  compact  appliance,  in  which  a 
thorough  circulation  is  maintained,  in  which  a  great 
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Figure  '6 — A  Novelty  in  Steam  Yachts. 


secured  by  Mr.  John  Bonner,  now  Master  Mechanic 
of  the  San  Francisco  and  North  PaciflcRailroad  Co. 
who  equipped  the  boat  with  interesting  machinery  of 
his  own  designing  and  which  has  been  described  brief- 
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Figuue  2 — A  Nooelty  in  Steam  Yachts 


ly  in  a  recent  issue  of  "Power",  without  reference 
however,  to  the  specific  use  to  which  the  machinery 
has  been  placed. 

The  hull  of  the  boat  measures  30  feet  in  length  and 
is  of  6  foot  beam,  having  an  estimated    capacity  of 


amount  of  heating  surface  and  a  large  grate  area  are 
afforded,  and  in  which  the  steam  is  thoroughly  sepa- 
rated from  the  water.  The  construction  gives  ready 
access  to  all  of  the  parts,  and  as  no  special  styles  of 
fitting  are  required  in  its  building,  the  boiler  may  be 
readily  set  up  by  a  skilled  gas  or  steam  fitter  from 
standard  pipes.  The  boiler,  including  its  casing, 
weighs  350  pounds,  and  its  dimensions  are  20  x  24  x  34, 
and  it  is  ordinarily  run  at  180  pounds  gauge  pressure. 
The  boiler  is  made  throughout  of  1-inch  pipe,  with 
standard  fittings,  and,  as  shown  in  the  cut,  contains  two 
mud  drums,  two  separators  and  one  superheater. 

The  dimensions  of  the  engine  are,  2f  x  4|  diameter, 
by  4|  stroke.  Its  weight  complete  is  90  pounds,  and  it 
drives  direct  a  3-blade,  22^-in.  phosphor-bronze  propeller. 
As  stated,  the  peculiarity  of  the  engine  rests  in  the 
valve  motion,  which  is  fully  shown  in  Figure  2.  Among 
the  advantages  of  Bonner's  reciprocating  valve  is  the 
fact  that  its  construction  does  away  with  the  use  of  a 
receiver,  the  steam  chest  and  all  pipe  connections, 
together  with  the  use  of  one  set  of  links  and  eccen- 
trics.   The  valve  is  a  solid  tube,  and  is  all  lathe  work. 

The  engine  as  here  erected  will  deliver  1\  nominal 
horse-power  continuously  at  400  revolutions  per  min- 
ute, and  the  mechanical  features  of  the  reciprocating 
valve  are  such  that  if  desired,  the  engine  may  be  run  at 
the  speed  of  1,000  revolutions  per  minute,  or  even 
greater. 
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EXTRAORDINARY  ABUSE  OF  BOILERS. 


The  important  decision  in  the  contest  between  the 
Philadelphia  Edison  Electric  Light  Company  and  the 
Abendroth  and  Root  Manufacturing  Company  has 
been  extensively  noted  in  all  the  electrical  papers.  The 
accidents  occuring  to  the  Root  boilers  in  the  Philadel- 
phia station  hare  been  much  discussed  and  widely  ex- 
ploited by  competitors  of  this  water  tube  boiler.  It  is 
therefore  gratifying  to  learn  that  the  boiler  manufac- 


SPLITTING  SCIENTIFIC  HAIRS. 
A  curious  computation  has  been  made  by  Mr.  Alex- 
ander Hogg  of  Fort  Worth,  Texas,  on  the  influence  of 
the  revolution  of  the  earth  on  the  speed  of  the  trains. 
His  object  in  making  the  calculations  was  to  show  that 
when  the  New  York  Central  road  made  its  record  run 
on  September  11th  of  136.5  miles  in  407  2-3  minutes,  or 
at  an  average  speed  of  64.26  miles  an  hour,  it  retarded 
the  speed  unnecessarily  by  running  from  New  York  to 
Buffalo,  instead  of  in  the  opposite  direction.    His  fig- 
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turers  have  been  completely  exonerated  in  the  courts 
and  the  blame  for  the  accidents  laid  upon  the  Philadel- 
phia Edison  Company.  One  of  the  most  remarkable 
facts  brought  out  in  the  case  was  that  in  reference  to 
the  manner  in  which  the  boilers  had  been  handled. 
How  far  such  work  is  practiced  in  electrical  supply  sta- 
tions will  perhaps  never  be  known  though  it  is  inter- 
esting to  note  the  methods  used  in  this  case.  The  in- 
structions to  firemen  given  by  the  Edison  Company 
were  that  full  steam  pressure  should  be  maintained  at 
all  times  whatever  the  hazard,  with  the  result  that  the 
boilers  were  often  called  upon  to  steam  at  more  than 
twice  their  rated  capacity,  so  rapidly  that  at  times  the 
tubes  of  the  boilers  could  not  deliver  the  steam  as  fast 
as  it  was  made  and  actual  superheating  took  place  in 
the  water  tubes,  with  the  result  of  many  burnt  out 
tubes  and  of  boilers  broken  under  the  influence  of 
water  hammering  within  the  boiler  itself. 

When  the  wind  blows  all  straws  point  one  way  and 
this  with  many  others  at  the  present  time  point  to  the 
necessity  of  cheap  and  efficient  storage  in  order  to  re- 
lieve all  parts  of  the  machinery  in  the  station  from  ex- 
cessive strains  and  uneconomical  svstems  of  working. 


ures  indicated  that  the  difference  of  weight  in  the  New 
York  Central  train  when  running  east  and  when  run- 
ning west  with  a  speed  of  sixty  miles  an  hour  is,  on 
account  of  the  revolution  of  the  earth,  about  1-830  of 
the  total  weight  when  at  rest.  As  the  train  weighed 
565,000  pounds,  this  computation  indicates  that  if  the 
run  had  been  toward  New  York  the  engine  would  have 
had  to  haul  about  309  pounds  less.  These  figures  have 
been  analyzed  by  another  engineer,  who  finds  some 
slight  errors  in  the  mathematical  part  of  the  theory. 
He  says  that  the  increased  weight  going  west  is  about 
154  pounds,  and  the  decreased  weight  going  east 
about  183  pounds,  making  the  saving  by  going  east 
about  337  pounds.  He  also  suggests  in  a  sarcastic 
manner  that  as  the  moon  draws  movable  bodies  away 
from  the  earth  when  it  is  above  us,  it  might  be  well 
to  suggest  to  the  New  York  Central  officials  that,  as 
the  tides  travel  from  east  to  west,  they  may  perhaps 
offset  the  disadvantages  shown  by  Mr.  Hogg  by  start- 
ing when  the  moon  is  propicious,  and,  as  they  would 
"keep  in  the  tide''  while  going  west,  they  may  still  be 
able  to  make  fast  time  in  that  direction,  even  if  the 
engineers  learn  of  the  disadvantages  of  centrifugal 
force  when  thev  are  trying  to  make  Buffalo. 
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EDITO-RIAL. 


The  discussions  of  the  municipal  own- 
ership of  quasi-public  works  such  as  the 
concerning   telephone,  street  railroad,  the  electric 

MUNICIPAL       ,.    ,   ,.  \  ,  , 

ownership  lighting  plant  or  the  gsjs  plant  have 
been  so  distinctly  colored  by  wishes  of 
the  authors  in  the  discussions  that  one 
is  often  at  a  loss  to  determine  what  is  the  true  basis  of 
comparison.  In  one  plant  where  the  operating  cost  is 
low  the  advocates  of  private  lighting  will  attempt  to 
show  that  important  items  are  omitted  from  the  calcu- 
lations; in  another,  they  will  preach  upon  the  injurious 
effects  due  to  the  increased  number  of  office  holders 
entailed  by  such  a  plant.  The  advocates  of  municipal 
ownership  argue  now  upon  the  low  rates  to  consumers 
and  again  upon  the  freedom  from  franchise  difficulties 
enjoyed  by  those  cities  having  their  own  supply  plants. 
No  common  ground  seems  to  have  been  reached  in  the 
discussions  and  no  satisfactory  means  of  comparison  of 
the  various  plants  attempted  have  been  suggested.  The 
extreme  advocates  of  municipal  ownership  will  occa- 
sionally admit  that  they  regard  nothing  beside  the  cost 
of  supply  to  the  consumers,  arguing  that  it  matters  lit- 
tle to  them  whether  the  muncipal  plant  is  operated  in 
a  manner  economical  or  uneconomical  provided  that 
they  are  supplied  with  lights  at  a  low  rate.  Such  a 
ground  seems  to  be  entirely  untenable  to  a  student  of 
sound  economics  and  if  we  take  either  extreme  it  might 
rather  be  said  that  we  care  nothing  for  the  rate  of  sup- 
ply but  only  for  the  cost  of  production  since  an  exces- 
sive rate  is  a  matter  which  cures  itself  by  inducing 
competition. 

It  is  every  man's  individual  business  to  see  that  the 
rates  he  is  paying  for  his  supplies  are  not  beyond  the 
limits  of  a  reasonable  profit,  but  a  wasteful  production 
is  an  eternal  waste  of  the  world's  store  of  labor  and  en- 
ergy and  it  is  no  more  good  economics  to  pay  many  men 
small  sums  for  work  they  are  doing  badly  or  not  at  all 
than  it  is  to  pay  a  few  excessive  profits  upon  their  bus- 


iness ventures.  The  question  therefore  is  not  one  of 
rates  entirely,  but  is  primarily  one  of  engineering;  that 
system  must  be  judged  to  be  the  best  which  will  bring 
out  the  best  engineering  and  furnish  the  supply  at  the 
lowest  rate  of  production  whatever  may  be  the  charge 
for  distribution.  It  is  unfair  to  charge  interest  rates 
upon  such  a  municipal  plant  as  that  in  Detroit,  where 
maintenance  charges  are  included  in  running  expenses, 
when  under  similar  conditions  interest  charges  would 
not  be  made  in  a  private  manufacturing  concern;  on 
the  other  hand  there  are  but  few  of  the  municipal  plants 
installed  upon  the  best  of  engineering  lines  and  manip- 
ulated economically  and  it  seems  that  such  a  condition 
must  necessarily  hold  until  the  time  comes  when  the 
great  bribes  now  offered  for  successful  political  jug- 
glery may  be  removed  from  the  field  of  politics.  If 
there  were  no  tariffs  to  vote  which  could  enrich  the 
friends  of  congressmen,  no  harbor  bills  to  advance  the 
price  of  their  real  estate,  no  rise  or  fall  of  stocks  that 
might  be  influenced  by  their  votes,  it  would  then  be 
_  possible  for  men  to  be  elected  to  government  offices 
who  would  administer  manufacturing  establishments 
economically  but  until  that  time  comes,  the  politician 
will  be  the  man  capable  of  taking  financial  advantage 
of  his  public  vote  and  it  is  hardly  within  human  prob- 
aility  that  men  of  this  class  .will  ever  lose  their  hold 
upon  the  smaller  concerns  of  everyday  life  or  admin- 
ister public  works  economically  or  to  the  best  financial 
advantage  of  the  people  at  large. 


We  noted  in  last  month's  issue  the 

installation  of  a  plant  on  the  Pacific 

high         Coast  equipped  with  220-volt  incandes- 

POTENTIAL  "      . 

systems  cent  lamps.  It  is  interesting  to  find  that 
these  high  voltage  incandescent  lamps 
can  be  manufactured  in  such  a  prac- 
tical manner  that  they  may  be  used  in  a  business  instal- 
lation but  we  must  remember  that  there  is  more  in 
this  departure  than  the  comparatively  simple  problem 
of  lamp  manfacture.  The  use  of  a  220-volt  lamp  in  a 
simple  multiple  arc  distribution  effects  a  greater  sav- 
ing than  can  be  accomplished  with  the  ordinary  110- 
volt  lamp  on  a  three-wire  circuit,  but  as  a  three-wire 
distribution  has  not  been  found  capable  of  completely 
solving  the  problem  of  a  wide  lighting  district  we  may 
expect  that  the  introduction  of  this  high  voltage  lamp 
will  be  immediately  followed  by  its  use  in  the  multiple 
wire  system,  which  may  mean  the  eventual  introduc- 
tion of  a  potential  at  least  as  high  as  440  volts  between 
the  outside  mains  of  the  three-wire  distributing  sys- 
tem. Already  we  know  that  Edison  Companies  have 
encountered  much  difficulty  in  installing  its  low  volt- 
age three-wire  system  without  the  presence  of  exces- 
sive leaks  especially  where  the  wires  have  been  laid 
under  ground.  With  the  doubling  of  the  voltage  we 
must  therefore  expect  to  see  the  abandonment  of  their 
low  insulation  methods  end  the  question  at  once  arises 
whether  satisfactory  cables  and  junction  boxes  can  be 
obtained  for  a  house  to  house  distribution  using  this 
high  e.  m.  f.  and  if  they  can  be  obtained  whether  it  will 
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be  possible  for  them  to  be  economically  installed.  En- 
glish engineers  have  been  much  concerned  about  the 
insulating  powers  of  fittings  and  it  is  said  by  their 
journals  that  a  complete  reorganization  of  the  require- 
ments for  fittings  must  take  place  before  high  voltage 
lamps  may  be  considered  as  safe.  Tn  this  country  we 
have  for  some  time  past  used  in  the  best  installations 
only  a  thoroughly  vitrified  porcelain  as  a  support  for 
the  contact  points  in  either  switches,  fuse  blocks, 
sockets  or  lamp  bases,  and,  provided  the  clearance 
spaces  are  great  enough,  it  is  hard  to  see  how  there 
should  be  any  necessity  for  a  better  system  of  insula- 
tion than  we  are  now  using.  All  of  our  switches  and 
most  of  our  sockets  are  designed  of  ample  proportions 
to  withstand  an  e.  m.  f.  as  high  as  220  volts  and  this  has 
been  proved  throughout  the  country  by  the  extensive 
use  of  standard  fittings  across  the  outside  mains  of  the 
three-wire  systems  where  motors  are  installed.  The 
safety  fuse  system  will  require  a  complete  reorganiz- 
ation where  these  high  voltages  are  employed  but,  as 
such  reorganization  is  already  in  progress  for  applica- 
tion to  our  present  system,  the  changes  necessary  will  be 
easily  made  since  we  are  daily  learning  the  require- 
ments for  the  safety  fuse  upon  any  circuit.  These 
things  being  so.  it  may  be  considered  that  the  problem 
of  the  installation  of  high  voltage  incandescent  lamps 
upon  either  two  or  three  wire  circuits  in  this  country 
involves  mainly  the  question  of  the  quality  of  the  in- 
candescent lamp  itself.  Our  manufacturers  have  looked 
with  suspicion  upon  any  lamp  of  higher  voltage  than 
110  volts,  but  we  find  that  in  Berlin  150-volt  lamps 
have  for  the  past  five  years  been  successfully  used  with 
candle  powers  as  low  as  five  and  eight,  which  is  certan- 
ly  a  matter  of  greater  difficulty  than  the  manufacture 
of  a  220-volt  16  c.  p.  lamp.  Two  and  a  half  and  three- 
watt  lamps  have  been  successfully  produced  on  this 
side  of  the  water  and  in  the  light  of  these  facts  there 
seems  to  be  no  reason  why  American  manufacturers 
should  not  turn  out  a  220-volt  3^-watt  lamp  with  a  000- 
hour  life  which  would  be  fully  satisfactory  to  central 
station  men  and  purchasers  of  current.  There  seems, 
therefore,  to  be  no  reason  for  apprehension  in  the  in- 
stallation of  this  system  either  on  the  score  of  danger 
to  life  or  from  fires ;  though  this  increase  in  voltage  will 
make  more  than  ever  necessary  the  rigorous  inspection 
of  every  electrical  installation  and  require  throughout 
the  system  a  more  perfect  class  of  workmanship. 


One  of  the  most  important  problems 

at  present  faced  by  electricians  is  found 

croaks         jn  ^-ne  electrical  engineering  profession. 

AGAINST  ,  °  *  , 

education  ^ e  may  properly  question  whether 
there  is  a  present  need  for  the  great 
number  of  electrical  engineers  annually 
graduated  from  our  various  technical  schools,  whether 
the  education  offered  by  these  institutions  is  calculated 
to  fit  their  graduates  for  the  duties  of  life  or  whether 
the  opportunities  offered  to  the  graduates  sufficiently 
warrant  their  becoming  electrical  engineers.  This  ex- 
tensive system  of  electrical  engineering  education  has 


been  called  by  some  an  electro-mania  and  condemned 
consequently  in  a  wholesale  manner,  the  statement  be- 
ing made  that  the  young  students  are  deluded  by  the 
remarkable  opportunities  offered  in  times  past  to  those 
who  were  familiar  with  the  electrical  science.  This 
seems  to  be  a  part  of  the  general  outcry  that  complete 
education  will  unfit  men  for  the  common  everyday 
duties  of  life  and  render  them  less  rather  than  more 
capable  of  earning  their  living  in  business  fields.  Pos- 
sibly there  is  a  foundation  for  this  wailing  over  an 
electro-mania  should  the  graduate  of  a  technical  col- 
lege look  for  employment  solely  as  a  well-paid  engineer 
within  the  restricted  lines  of  the  profession  called  elec- 
trical engineering,  but  we  believe  that  a  broader  view 
of  technical  education  and  especially  of  electro-tech- 
nical education  will  alter  the  conclusion  very  consider- 
ably. Should  the  graduates  only  be  fitted  for  designing 
electrical  apparatus  or  the  management  of  large  cen- 
tral station  plants  it  would  undoubtedly  be  true  that 
more  men  are  being  yearly  educated  than  can  possibly 
find  employment,  but  with  the  advance  in  the  applica- 
tion of  electro-technics  to  the  business  of  the  world  we 
find  that  not  solely  in  the  manufacturing,  designing 
and  superintending  branches  of  the  business  are  men 
required  witli  extensive  electrical  knowledge,  but  that 
within  the  lines  of  many  other  businesses  and  pro- 
fessions electrical  knowledge  forms  a  strong  basis  for 
usefulness.  A  few  companies  throughout  the  country 
may  be  monopolizing  the  installation  of  electrical  ma- 
chinery but  at  the  same  time  the  general  introduction 
of  electrical  operation  is  hindered  by  a  lack  of  knowl- 
edge on  the  part  of  possible  users  of  electrical  appa- 
ratus. The  mining  superintendent  who  lacks  sufficient 
knowledge  of  electrical  processes  to  manage  such  ma- 
chinery will  hesitate  before  making  use  of  it  though  its 
economy  may  have  been  definitely  proven  to  him  where 
it  has  been  installed  under  favorable  conditions.  The 
transmission  of  electricity  and  its  extensive  applica- 
tion from  natural  sources  of  power  is  greatly  limited 
by  the  lack  of  knowledge  on  the  part  of  superintend- 
ents of  manufacturing  concerns  and  of  business  men 
whose  capital  is  involved  in  them.  Indeed  so  many  ele- 
ments of  detail  must  be  considered  before  the  steam  en- 
gine plant  may  be  economically  removed  in  favor  of  the 
electrical  transmission  plant  that  it  can  only  be  con- 
templated by  one  capable  of  judging  the  comparative 
efficiency  of  the  two  plants  under  the  particular  cir- 
cumstances, and  without  electrical  knowledge  this 
judgment  may  not  be  satisfactorily  arrived  at.  Many 
of  the  older  mechancal  engineers  realizing  this  have 
made  themselves  familiar  with  electrical  processes  so 
thoroughly  that  they  are  amongst  our  best  electrical 
engineers  and  this  should  be  the  goal  held  before  the 
young  electrical  engineer  that  his  knowledge  does  not 
limit  his  usefulness  to  a  single  specialty,  but  that  by  it 
he  has  become  familiar  with  a  new  source  of  energy  and 
that  he  has  at  his  command  the  method  for  the  trans- 
formation of  power  which  is  not  available  to  those  un- 
familiar with  his  science.  The  acquirement  of  an  elec- 
trical engineering  education  is  not  therefore  to  be  con- 
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sidered  as  limiting  a  man's  power  but  rather  as  a  means 
of  making  him  better  adapted  to  entering  complex 
fields  of  business,  of  manufacturing  or  of  the  trans- 
formation of  power  with  a  mind  not  limited  to  one 
source  of  energy  transformation,  but  equipped  with 
a  knowledge  of  the  usefulness  of  many.  It  is  his  duty 
to  guard  against  the  unreasoning  application  of  elec- 
tricity as  well  as  to  boldly  appreciate  its  availability 
when  it  may  introduce  any  economy.  So  long  as  the 
world  stands  we  will  hear  this  croak  against  education 
as  we  do  that  against  the  introduction  of  machinery; 
and  it  is  a  source  of  congratulation  rather  than  of  fear 
when  we  realise  that,  the  mass  of  men  appreciate  the 
value  of  advancing  knowledge  in  spite  of  the  repro- 
gressive  spirit  manifested  by  a  few  individuals. 


Listening  to  the  rumors  of  possible 

war  between  the  most  highly  civilized 

for  peace    countries  of  the  world  we  are  every  dav 

O  7?    WO  R 

war  struck  with  the  fact  that  our  boasted 

civilization  has  not  eliminated  from 
men  altogether  their  pugnacious  char- 
acter; nor,  so  long  as  development  consists  in  a  com- 
bat with  environments,  should  we  expect  that  pugnac- 
ity should  be  eliminated  from  humanity.  Whether  we 
have  war  or  not  is  determined  therefore  by  our  circum- 
stances and  whether  a  nation  has  more  to  gain  or  lose 
from  combat  with  some  other  people.  Every  advance 
that  we  have  made  in  the  arts  and  sciences  is  involved 
in  this  question  and  we  naturally  ponder  over  the  pos- 
sible effect  for  peace  or  for  war  of  our  latest  engineer- 
ing development.  Much  of  this  development  has  been 
concerned  with  the  introduction  of  electrical  engineer- 
ing; does  the  science  of  electricity  therefore  make  for 
peace  or  for  war?  Every  warship,  every  battery,  every 
command  of  men  is  equipped  with  electrical  appliances 
of  one  sort  or  another,  making  the  engines  of  destruc- 
tion more  certain  and  more  terrible  in  their  action, 
making  war  more  deadly  and  more  to  be  feared;  but 
fear  does  not  always  deter  men  from  combat,  though 
it  may  compel  them  to  require  a  grevious  cause  for 
fighting.  Looking  at  it  in  this  way  the  introduction  of 
electricity,  as  the  introduction  of  the  Maxim  gun,  may 
be  said  to  make  for  peace.  This,  however,  is  not  the 
true  peace  nor  a  strong  bond  between  communities. 
What  we  have  done  in  uuiting  the  business  relations 
between  people  and  what  we  have  done  toward  mak- 
ing the  mutual  understanding  of  one  universal  thought 
more  easy  is  the  true  possible  advance.  The  telegraph 
has  created  a  financial  solidarity  amongst  business 
men  which  involves  all  nations  in  the  loss  of  any  one. 
Disasters  in  the  Argentine  were  quickly  felt  in  London 
and  spread  to  the  entire  world,  the  news  and  the  effect 
flying  over  wires  across  mountains  and  beneath  seas. 
Every  man  throughout  this  broad  land  makes  daily 
use  of  the  manufactures  of  the  world  and  no  great 
manufacturing  company,  wherever  it  may  be  located, 
can  be  considered  as  localized  in  its  influence,  foreign 
capitalists  have  invested  in  its  shares  and  foreign  pur- 


chasers use  its  products.  Diplomatists  feel  that  a 
slight  conflict  between  any  two  civilized  nations  will 
involve  the  whole  civilized  world  and  this  because  the 
telegraph  and  the  telephone  have  enabled  all  peoples 
to  be  involved  in  another's  prosperity.  This  makes 
for  peace  more  strongly  than  any  show  of  armed  force 
or  any  development  of  destroying  machinery  and  is 
more  the  safeguard  of  harmony  between  nations  than 
are  the  fleets  and  the  armies  of  many  powers. 


VANBEPOELE 


It  is  difficult  so  soon  after  the  recent 
decision   sustaining  the   Van   Depoele 
the  underrunning  trolley  wheel  patent  to 

decision  estimate  its  complete  significance  and 
until  the  final  decision  before  the  Su- 
preme Court  it  may  be  too  early  to  be 
lieve  that  any  importance  whatever  is  to  be  attached  to 
it ; but  at  the  same  time  the  patent  seems  to  be  one  of  un- 
usual clearness  and  the  decision  is  unusually7  emphatic 
therefore  we  must  consider  that  the  situation  must  be 
faced,  even  should  the  rumored  consolidation  between 
the  Westinghouse  and  General  Electric  Companies  be 
effected.  This  decision,  if  affirmed,  would  place  in  the 
hands  of  the  General  Electric  Company  the  entire  pres- 
ent system  of  trolley  railroads  and  where  motors  other 
than  their  own  are  used  upon  any  roads  either  some 
new  system  of  trolley  contact  must  be  adopted  or  a 
royality  paid  to  the  owners  of  the  patents.  The  policy 
of  exclusion  of  all  other  motors  from  the  field  can 
hardly  be  contemplated  by  the  General  Electric  Com- 
pany unless  it  is  willing  to  face  combined  opposition 
from  all  the  electric  railroad  managers  since  it  is  not 
conceivable  that  they  will  submit  calmly  to  any  sys- 
tem which  will  shut  out  competition  between  motor 
manufacturers  and  which  will  compel  them  to  use  but 
one  class  of  apparatus.  Underground  conduit  roads 
cannot  be  considered  as  a  complete  solution  of  the 
problem  since  the  conduit  has  not  yet  been  developed 
into  a  financial  sucess,  however  completely  the  engi- 
neering difficulties  have  been  overcome.  Sliding  shoe 
contacts  have  been  used  to  a  considerable  extent  and 
the  Siemens-Halske  people  have  employed  a  single 
stretched  wire,  though  until  these  methods  can  be  in- 
stalled noiselessly  they  would  hardly  be  tolerated  in 
addition  to  the  present  objections  to  trolley  construc- 
tion. 

Electrical  patents  sustained  only  after  many  years 
of  use  involve  so  many  interests  and  raise  so  much  op- 
position that  their  complete  exploitation  in  the  hands 
of  any  one  company  involves  so  great  an  amount  of 
diplomacy  that  up  to  the  present  time  not  one  has  proven 
itself  to  be  greatly  to  the  financial  advantage  of  its 
owners  and  there  is  no  doubt  but  that  this  history  will 
be  repeated  in  the  present  case  though  it  behooves  the 
users  of  the  underrunning  trolley  wheel  to  prepare  for  a 
fight  upon  patent  right?  in  which  their  own  position  may 
be  made  strong  only  by  a  firm  co-operation  amongst 
themselves. 
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AN    EDITORIAL    REVIEW    OF    CURRENT   EVENTS   AND 
PUBLICATIONS  OF  OUR  CONTEMPORARIES. 

ELECTRICITY    FROM    GARBAGE    CREMATION. 

In  the  "Electrical  Engineer"  of  December  11th  Man- 
rice  Barnett  calls  attention  to  the  fact  that  American 
engineers  have  taken  but  slight  advantage  of  garbage 
crematories  for  the  economical  distribution  of  light 
and  power.  The  subject  explained  by  Mr.  Barnett  is 
not  as  simple  as  might  be  considered  by  the  casual  ob- 
server. It  is  not  possible  to  drive  the  furnace  of  a  gar- 
bage crematory  at  a  varying  rate,  as  the  fuel  to  be  con- 
sumed contains  a  vast  amount  of  water  and  ash  so  that 
it  is  only  with  difficulty  that  it  may  be  made  to  burn  at 
all.  In  many  cases  the  heat  obtained  by  the  consump- 
tion of  the  dried  product  is  only  just  sufficient  for  dry- 
ing the  green  refuse  and  where  there  is  a  surplus  of 
heat  the  amount  is  so  small  that  it  can  only  be  made 
available  where  the  production  of  power  proceeds  at  a 
steady  rate.  The  problem,  therefore,  is  one  of  the  stor- 
age of  energy.  In  Germany,  where  storage  batteries 
are  cheap,  the  energy  has  been  stored  electrically  from 
garbage  crematories  and  even  in  small  cities  a  consid- 
erable expenditure  for  machinery  and  storage  batteries 
has  been  found  to  be  economical.  One  plant  in  England 
uses  thermal  storage  upon  the  Halpin  system  which 
has  been  advocated  in  this  country  by  Nelson  W.  Perry. 
This  of  course  requires  a  greater  amount  of  storage 
capacity  than  is  necessary  where  electrical  storage  is 
made  use  of  since  the  energy  consumed  in  engines  and 
dynamos  must  be  retained  as  well  as  the  energy  used  for 
lighting  which  determines  that  thermal  storage  is  only 
justified  by  the  excessive  cost  of  electrical  storage. 
With  the  decrease  in  the  cost  of  storage  batteries  that 
seems  now  inevitable,  and  with  a  growth  of  confidence 
in  their  reliability  we  may  hope  in  the  future  to  see  the 
energy  contained  in  the  offensive  garbage  piles  of 
many  of  our  smaller  cities  made  use  of  for  their  illum- 
ination. 


HOUSES  FOR  TROLLEY  SUPPORTS. 

We  are  so  accustomed  in  this  country  to  find  the 
householders  in  narrow  streets  antagonizing  by  every 
means  in  their  power  any  electric  railroad  passing  in 
front  of  their  doors  that  it  does  not  occur  to  us  to  think 
that  the  blame  must  lie  somewhat  upon  the  manage- 
ment of  the  electric  railroads.  Surely  this  must  be  to  an 
extent  true,  for  we  find  that  in  Germany,  where  we 
commonly  understand  the  burghers  to  be  less  progres- 
sive than  those  of  our  own  cities,  co-operation  between 
householders  and  the  trolley  roads  extends  to  the  per- 
mission for  the  attachment  of  trolley  supports  to  the 
houses  along  the  line,  these  trolley  supports  being  care- 
fully designed  by  architects  to  conform  with  the  gen- 
eral design  of  the  houses  themselves.  One  of  these  sup- 
ports, illustrated  in  the  "Electrical  Engineer"  of  De- 
cember ISth,  shows  how  carefully  the  work  is  carried 
out  and  may  be  a  lesson  to  our  trolley  road  managers 
that  steps  towards  the  conciliation  of  their  neighbors 
will  not  be  to  their  loss,  but  rather  to  their  own  finan- 
cial advantage. 


THE    BURTON    ELECTRO-SMELTING   PROCESS. 

We  noted  a  couple  of  months  ago  some  of  the  absurd 
claims  made  by  George  D.  Burton  for  his  method  of 
electro-smelting  where,  assuming  that  his  process  was 
perfectly  efficient,  almost  three  times  the  amount  of 
heat  was  required  for  the  work  which  he  claimed  to  do 
than  was  delivered  to  the  apparatus.  We  note  in  the 
"Electrical  World"  of  December  7th  an  article  by  Paul 
Hoho  on  Hydro-electro-thermal  heating,  where  some  ex- 
periments have  been  performed  with  the  "Water  Pail" 
process  used  by  Burton  with  the  result  that  in  place  of 
an  efficiency  of  100  per  cent  only  about  37  per  cent  of 
the  energy  was  made  available.  While  this  low  effici- 
ency is  all  that  has  so  far  been  established  for  this  pro- 
cess the  method  seems  to  offer  many  possibilities  in 
practical  work  where  great  efficiency  may  be  neglected. 

The  method  consists  in  connecting  the  object  to  be 
heated  to  the  negative  electrode  of  a  dynamo  capable 
of  delivering  upwards  of  150  volts  and  plunging  the 
object  into  a  salt  water  bath  contained  in  a  vessel  con- 
nected to  the  positive  pole.  A  layer  of  hydrogen  is  im- 
mediately formed  around  the  negative  electrode  and  as 
an  arc  is  established  across  the  hydrogen  envelope  the 
object  is  heated  with  only  a  slight  elevation  of  temper- 
ature of  the  enclosing  bath.  This  does  away  with  the 
expensive  transformer  of  the  Thomson  system  and  as 
the  heated  object  is  enclosed  in  a  hydrogen  envelope 
the  injurious  effects  of  an  arc  in  the  open  air  is  avoided. 
The  process  seems  to  be  one  well  adapated  to  such 
work  as  the  local  annealing  of  armor  plates  which  has 
recently  been  described  and  to  many  forging  processes 
applied  to  small  objects  in  which  the  Thomson  system 
cannot  be  made  applicable.  It  is  seen  therefore  that 
the  method  has  its  legitimate  place  aside  from  the  ab- 
surd claims  that  have  been  made  of  its  efficiencv. 


CLAIMANTS  FOR  TELEGRAPHIC  HONORS. 

The  publication  of  the  letters  from  descendants  of 
Alfred  Vail  and  Joseph  Henry  as  claimants  for  the 
honor  of  having  invented  the  electro-magnetic  tele- 
graph have  led  many  to  suppose  that  the  "Electrical 
World"  was  taking  up  in  a  partisan  manner  the  claims 
of  these  workers  to  the  belittling  of  the  name  of  Morse, 
but  those  wTho  have  perused  and  criticised  these  arti- 
cles should  not  judge  our  contemporary  before  reading 
the  able  editorial  contained  in  the  number  of  December 
28th,  where  we  see  that  their  aim  in  allowing  these 
publications  was  rather  designed  to  set  forth  the  part 
that  each  discoverer  and  inventor  has  played  which 
truly  belongs  to  him  than  to  raise  one  at  the  expense 
of  the  other.  The  history  of  the  electro-magnetic  tele- 
graph in  this  country  is  indissolubly  connected  with 
the  three  names  of  Henry,  Morse  and  Vail.  Henry  dis- 
covered the  proper  connection  of  the  magnet  and  bat- 
tery necessary  to  make  the  sounder  act;  Vail  uudoubt- 
edly  developed  much  of  the  mechancal  contrivances 
while  to  Morse  belongs  the  great  honor  of  devising  a 
practical  alphabet  and  using  an  indomitable  energy  in 
carrying  out  the  completed  system.  Morse's  work 
would  perhaps  have  been  beyond  his  powers  without 
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the  assistance  of  the  other  two,  but  to  neither  of  the 
others  belongs  the  honor  of  the  introduction  of  the  tel- 
egraph and  its  practical  application  as  it  does  to  Pro- 
fessor Morse.  The  history  of  this  great  invention  is  as 
the  history  of  all  other  applications  of  important  dis- 
coveries, to  no  one  man  belongs  the  whole  thanks  of 
the  world  for  his  invention ;  without  the  work  of  those 
before  him  and  the  aid  of  his  contemporaries  he  cannot 
carry  to  complete  success  any  great  system,  while  at 
the  same  time  the  honor  of  completing  the  system  and 
making  it  available  for  man's  use  is  sufficiently  great 
to  make  his  laurels  everlasting. 


^iteratwro. 


Elements  of  the  Mathematical  Theoey  of  Electricity 
and  Magnetism  by  J.  J.  Thompson,  M.  A.,  P.  R.  S., 
New  York:  Macmillan  &  Co.;  pp.  510.     Price,  $2.60, 


transformer  leakage. 
In  the  "Electrical  Engineer"  of  December  25th  we 
notice  an  article  on  the  loss  of  revenue  due  to  trans- 
former leakage  current  by  S.  S.  Armstrong  which  calls 
to  the  attention  of  every  engineer  the  necessity  for  a 
thorough  understanding  of  accurate  methods  of  meas- 
urements before  too  much  reliance  can  be  attached  to 
his  results.  This  article  points  to  the  advantage  in  the 
use  of  large  transformers  on  account  of  the  reduction 
of  leakage  losses  and  while  we  do  not  wish  to  quarrel 
with  his  conclusions  but  rather  to  commend  to  the  at- 
tention of  all  managers  of  alternating  stations  the  re- 
sults in  this  paper,  a  word  of  caution  is  necessary  con- 
cerning the  measurements  which  he  advises  engineers 
to  make  on  their  transformers.  Apparently  one  might 
follow  Mr.  Armstrong's  instructions  for  obtaining  a 
measurement  of  the  electrical  energy  in  an  alternating 
circuit  without  taking  into  account  the  angle  of  lag 
between  the  electro-motive  force  and  current,  and 
should  the  central  station  manager  neglect  this  factor 
the  results  obtained  by  him  would  be  largely  inaccu- 
rate. 

REMOVING  CARS  IN  CASE  OP  FIRE. 
The  need  of  some  method  of  quickly  running  the  cars 
stored  in  a  car-house  from  the  house  in  case  cf  fire  is  im- 
portant, and  has  led  to  the  adoption  of  various  exped- 
ients, of  which  perhaps  the  best  known  is  that  of  having 
the  tracks  pitched  at  a  slight  grade,  so  that  the  cars  in 
case  of  need  can  be  quickly  run  out.  This  involves  keep- 
ing the  brakes  continually  set,  and  in  certain  respects  is 
somewhat  inconvenient  to  construct  and  use.  A  new 
method  has  recently  been  patented  by  one  of  the  employes 
of  the  Detroit  Railway,  of  Detroit,  Michigan,  and  is  cer- 
tainly ingenious  in  conception,  says  the  "  Street  Railway 
Journal."  The  tracks  are  level,  but  the  trolley  wire  run- 
ning over  each  track  is  furnished  with  a  cut-out  switch 
located  near  the  exterior  of  the  building.  When  the  cars 
are  left  for  the  night  this  switch  is  opened,  leaving  the 
trolley  line  dead,  and  each  controller  is  put  on  the  first 
point.  In  case  of  fire  an  employe  has  simply  to  turn  the 
switch  operating  the  trolley  line  over  the  track,  and  the 
cars  immediately  file  out  at  a  slow  rate  of  speed.  In  case 
the  motors  on  one  car  are  disabled  it  is  pushed  by  the  one 
immediately  in  the  rear.  When  these  cars  are  safely  out 
the  switch  controlling  the  trolley  line  over  another  track 
is  thrown  in,  and  the  cars  on  that  track  are  safely  re- 
moved from  danger. 


The  publication  from  the  able  pen  of  J.  J.  Thomson 
of  a  systematic  mathematical  treatment  of  the  subject 
"Electricity  and  Magnetism,"  including  not  only  the 
simpler  division  of  static  electricity  and  constant  cur- 
rent actions  but  also  the  subject  of  electro-magnetic 
induction  will  be  welcomed  by  all  teachers  who  have 
felt  the  need  of  a  complete  and  accurate  work  bridging 
the  space  between  the  simple  study  of  phenomena  and 
the  more  advanced  applications  to  electro-magnetic 
machinery.  Up  to  the  present  time  this  field,  which 
may  properly  be  called  the  mechanics  of  electrical  ac- 
tion, has  been  covered  in  a  thorough  manner  only  by 
the  difficult  treatises  of  Maxwell  and  Gray,  both  of 
which  are  beyond  the  comprehension  of  the  ordinary 
student  and  make  use  of  systems  of  mathematics  in 
their  treatment  which  can  hardly  be  included  in  the 
necessary  equipment  of  an  engineer ;  while  on  the  other 
hand,  the  work  of  Mascart  and  Joubert  does  not  ex- 
amine with  sufficient  completeness  the  subject  of  elec- 
tro magnetic  induction  and  when  used  as  the  basis  for 
further  study  presumes  too  much  upon  the  independent 
mathematical  ability  of  the  student. 

With  the  exception  of  these  three  treatises  we  have 
mentioned  other  authors  have  gone  so  far  in  their  at- 
tempted simplification  of  the  subject  as  to  avoid  the 
use  of  the  Calculus  and  in  consequence  have  presented 
the  subject  in  a  manner  not  only  inexact,  but  confusing 
to  the  student  who  wishes  to  read  some  more  advanced 
treatment  of  alternating  current  phenomena  and  allied 
subjects. 

It  is  not  often  that  we  read  in  an  author's  preface 
the  statement  that  no  mathematics  more  advanced 
than  the  calculus  will  be  employed  in  the  treatment 
and  yet  this  statement  which  is  made  by  Professor 
Thomson  rationally  conforms  to  the  present  state  of 
development  in  the  study  of  electricity  and  magnetism. 
The  student  who  is  expecting  to  obtain  a  complete 
knowledge  of  the  development  of  electro-magnetic  ma- 
chinery must  at  the  outset  face  the  need  for  the  con- 
tinued use  of  calculus  treatments  as  such  treatments 
are  to  be  found  in  all  books  which  give  the  systematic 
theory  of  the  dynamo,  the  transformer  and  the  alter- 
nating line,  treatments  which  will  be  unintelligible  to 
the  student  who  has  not  laid  a  firm  foundation  in  the 
mathematical  treatment  of  this  part  of  the  subject  we 
have  called  the  mechanics  of  electricity  and  magnet- 
ism. To  those  equipped  with  an  understanding  of 
quarternions  and  the  system  of  vectorial  analysis  there 
is  no  doubt  but  that  the  treatment  of  many  electro-mag- 
netic problems  may  be  simplified  by  their  use  but  up 
to  the  present  time  such  methods  are  not  available  to 
any  except  the  most  advanced  investigators;  while  the 
system  of  the  calculus  is  at  the  present  time  within  the 
grasp  of  all  educated  engineers. 
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Being  a  strictly  mathematical  treatise,  Professor 
Thomson  develops  electric,  magnetic  and  electro-mag- 
netic actions  from  the  laws  of  Gauss,  Ampere  and 
Lentz;  deriving  electro-magnetic  induction  from  the 
equations  of  energy  as  should  properly  be  done  rather 
than  in  the  ordinary  roundabout  manner  from  experi- 
mental knowledge  and  advanced  mathematical  deduc- 
tions. In  treating  the  magnetic  field  of  force  about  the 
magnet  and  a  current  Professor  Thomson  does  not  hes- 
itate to  proceed  by  the  exact  method  which  necessi- 
tates three-dimensional  equations  and  here  will  be 
found  a  difficulty  in  the  path  of  students  whose  me- 
chanics have  been  confined  to  the  plane.  This  action 
calls  for  an  advance  in  the  treatment  of  such  subjects 
beyond  that  given  in  most  of  our  engineering  school* 
and  colleges.  Electrical  engineers  feel  this  need  more 
distinctly  than  any  others  while  the  exactness  and  ele- 
gance of  three-dimensional  treatment  will  be  found  to 
compensate  for  the  slight  increase  in  the  difficulty  of 
the  treatment. 

Without  particularizing  at  all  we  believe  that  we 
have  pointed  out  a  distinct  advance  Professor  Thomson 
has  made  in  this  elementary  mathematical  treatise 
and  we  wish  to  emphasize  that  the  study  of  the  book 
will  equip  students  for  a  more  ready  handling  of  energy 
equations  and  for  following  the  advances  in  either 
electro-magnetic  research  or  its  application  to  modern 
electro-magnetic  machinery. 


Electrical  Experiments,  by  G.  E.  Bonney.  New  York: 
Macmillan  &  Co.;  250  pp.  Price,  75  cents. 
In  the  preface  of  this  "Manual  of  Instructive  Amuse- 
ment" the  author  has  thrown  out  a  suggestion  worthy 
of  considerable  enlargement  and  in  light  of  which  his 
work  may  be  criticised  though  with  the  understanding 
that  the  plane  of  criticism  is  far  higher  than  any  intent 
of  the  author  when  undertaking  his  book  originally. 
In  the  preface,  while  enumerating  a  considerable  list 
of  books  needful  for  the  complete  study  of  the  subjects 
he  is  taking  up  in  this  manual,  the  author  says :  "When 
the  cost  of  books  and  instruments  is  likely  to  exceed  the 
means  of  any  one  experimenter  it  will  be  advisable  for 
several  persons  to  form  a  club  or  class  for  amusement 
and  purchase  the  books  and  material  from  the  common 
fund  to  which  all  subscribe;  clergymen,  schoolmasters 
the  youth  in  our  country  districts  could  do.  service  by 
organizing  such  clubs."  When  we  read  this  advice  for 
the  proper  carrying  out  of  his  experiments  for  amuse- 
ment it  immediately  occurs  to  our  mind  that  through- 
out the  land  not  only  in  the  country  districts  but  also 
in  the  cities  are  already  many  clubs  formed  for  the  in- 
structive amusement  of  poor  boys  and  from  what  we 
know  of  the  operation  of  such  clubs  it  would  seem  that 
the  suggestions  of  Mr.  Bonney  might  come  as  a  great 
relief  to  their  managers  who  are  often  racking  their 
brains  for  entertainment  that  will  sufficiently  amuse 
and  keep  the  attention  of  their  charges.  Nothing  has 
ever  proved  to  be  more  wonderful  to  the  boy  whether 
young  or  old  than  the  mysterious  attraction  of  a  mag- 
net for  pieces  of  iron  or  the  curious  alternative  attrac- 
tion and  repulsion  of  fine  particles  to  an  electrified  rod. 


Founding  a  course  of  amusement  upon  these  simple 
phenomena  it  is  generally  easy  enough  to  excite  enough 
interest  for  the  investigation  of  the  phenomena  to  be 
undertaken  by  the  student  and  even  to  make  one  who 
approaches  these  experiments  from  the  side  of  amuse- 
ment merely  to  become  quickly  imbued  with  a  desire  for 
becoming  a  student  where  a  studious  disposition  in  all 
other  lines  is  entirely  lacking.  Much  good  has  been 
done  in  such  clubs  for  many  years  past  by  the  various 
Agassiz  associations  fostering  an  interest  in  studies  in 
natural  history,  but  unfortunately  such  studies  do  not 
appeal  to  all  nor  can  they  be  readily  carried  on  during 
the  long  winter  evenings  and  away  from  fields  and 
flowers  until  considerable  advance  in  the  studies  them- 
selves have  been  made,  disadvantages  which  are  not 
attached  to  the  studies  of  physical  effects  and  especi- 
ally those  belonging  to  the  elements  of  electricity  and 
magnetism.  Without  preliminary  instruction  in  such 
amusements  it  is  generally -found  that  the  leader  him- 
self is  soon  at  a  loss  for  further  lines  of  instruction  and 
amusement  and  in  such  a  contingency  this  book  of 
Mr.  Bonney's  is  eminently  adapted  to  supply  directing 
hints. 

A  criticism  of  the  book  itself  as  a  means  of  instruc- 
tion rather  than  amusement  would  point  to  some  very 
serious  defects  in  the  treatment  especially  where  he  un- 
dertakes to  carry  an  understanding  of  the  subject  far 
beyond  the  effects  pointed  out  by  his  experiments,  as 
for  instance,  where  he  attempts  to  explain  the  relation 
between  electricity  and  magnetism  by  reference  to 
Sprague's  curious  analogy  of  light  polarization.  In  a 
few  cases  his  statements  are  absolutely  at  variance 
with  the  results  which  might  be  observed,  referring 
as  he  does  to  magnetizing  one-half  of  a  steel  bar  at  a 
time  by  a  single  touch  as  though  one  end  of  the  bar 
could  be  magnetized  without  affecting  the  other.  When 
he  attempts  to  explain  magnetic  saturation  there  is  a 
hopeless  confusion  between  amperes  and  ampere  turns, 
but  as  we  have  said  in  the  beginning  a  criticism  of  this 
book  as  a  manual  for  exact  instruction  places  it  on  a 
higher  plane  than  ever  intended  by  the  author.  The 
experiments  described  when  considered  as  a  means  for 
amusement  from  which  instruction  may  not  be  elimi- 
nated are  in  the  main  simple  and  of  such  a  character 
that  they  may  be  carried  out  by  any  one  having  a  com- 
mon school  knowledge  of  physical  phenomena,  though 
in  some  cases  he  attempts  to  make  even  this  branch  too 
complete  for  the  ordinary  experimentor  since  the  mag- 
nets necessary  for  the  demonstration  of  dia-magnetic 
polarity  can  rarely  be  found  even  within  the  means  of 
a  club  unless  they  are  willing  to  expend  a  very  consid- 
erable amount  of  money.  Some  would  perhaps  be 
daunted  by  the  prices  he  places  upon  the  apparatus 
necessary  for  his  experiments  and  it  would  have  much 
advanced  the  applicability  of  the  book  had  he  given 
rough  sketches  of  the  appartus  that  might  be  home 
made,  though  from  the  pictures  one  with  a  little  skill 
in  mechincs  could  easily  supply  these  deficiencies.  On 
the  whole,  the  course  of  amusement  if  faithfully  car- 
ried out  will  undoubtedly  advance  the  knowledge  as 
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well  as  the  interest  in  such  matters  of  any  club  which 
would  be  wise  enough  to  undertake  to  follow  this 
book  and  we  hope  that  the  suggestion  thrown  out  may 
be  taken  advantage  of  by  the  managers  of  boys'  clubs 
throughout  the  country. 

Catalogue  of  the  Hopkins  Railway  Library,  by  Fred- 
erick J.  Teggart,  B.  A.  Published  by  the  library  of 
the  Leland  Stanford  Junior  University;  pp.  225. 


We  have  before  us  a  remarkable  catalogue  which 
forms  in  itself  almost  a  monograph  upon  railroad  lit- 
erature describing  as  it  does  one  of  the  best  collections 
of  railroad  literature  that  has  been  made  up  to  the 
present  time.  The  library  is  one  that  was  commenced 
by  Mr.  Timothy  Hopkins  in  San  Francisco  while  treas- 
urer of  the  Southern  Pacific  Company  and  presented 
by  him  to  the  Stanford  University  in  1892,  at  which 
time  the  collection  numbered  about  2000  volumes  and 
pamphlets.  Fortunately  Mr.  Hopkins  also  amply  pro- 
vided for  the  maintenance  and  increase  of  this  library 
with  the  result  that  it  has  been  possible  to  edit  so  very 
extensive  a  catalogue  indicating  the  present  condition 
of  this  valuable  collection. 

The  classification  adopted  is  one  which  aims  to  di- 
minish as  far  as  possile  the  necessity  for  cross  refer- 
ences and  it  is  found  that  a  system  has  been  adopted 
which  renders  the  works  enumerated  surprisingly  ac- 
cessable  without  the  extra  labor  demanded  by  an  ex- 
tensive system  of  cross  references,  a  method  more 
likely  to  confuse  the  investigator  than  to  aid  him  on 
account  of  the  fact  that  a  cross  reference  catalogue  de- 
pends for  its  value  upon  the  completeness  of  its  sub- 
division— a  quantity  variable  with  every  investigator. 
The  system  here  adopted  confines  each  book  or  report 
so  far  as  is  possible  to  the  individual  railroad  upon 
which  it  has  been  used  and  admits  of  departments 
such  as  economics,  law,  construction,  equipment  and 
operation  only  in  those  treatises  directed  especially 
towards  those  subjects.  In  the  main  the  collection  has 
been  gathered  with  reference  to  standard  steam  rail- 
roads and  in  this  field  it  is  remarkably  complete, 
though  it  cannot  be  claimed  to  be  nearly  final  except 
in  the  railroads  of  the  United  States  and  particularly 
those  of  the  Pacific  Slope  to  which  more  than  thirteen 
pages  are  devoted.  The  primary  attention  to  standard 
steam  roads  is  especially  apparent  when  we  notice 
that  amongst  the  periodicals  and  transactions  some  of 
the  more  important  street  railroad  publications  are 
altogether  omitted.  For  instance,  no  mention  is  made 
of  the  "Street  Railroad  Gazette"  or  the  "Street  Rail- 
road Journal'  or  of  the  important  street  railroad  papers 
presented  to  the  American  Institute  of  Electrical  En- 
gineers. In  the  section  especially  devoted  to  electric 
railroads,  Keckenzaun's  book  on  "Electric  Traction;" 
Herring's  "Electric  Railways"  and  Martin  &  Wetzler's 
"Electric  Motors  and  Their  Applications"  are  not  to  be 
found.  In  some  of  the  subjects  treated  the  absence  of 
papers  upon  important  subjects  indicates  that  insufifl- 
cient  treatment  of  these  subjects  have  heretofore  been 
undertaken,  probably  because  these  subjects  were  still 


in  their  growing  state;  particularly  we  notice  in  this 
connection  a  comparative  absence  of  works  on  signals, 
on  telegraph,  and  other  electric  applications.  Cable- 
ways  and  cable  railroads  are  mainly  represented  by 
trade  publications  or  by  historical  matter  contributed 
by  the  early  engineers  of  such  means  of  transporta- 
tion located  on  the  Pacific  Coast  from  which  they  had 
their  origin  in  this  country  at  least. 

In  reviewing  this  book  we  are  struck  in  the  main 
with  its  completeness  and  with  the  wide  range  of  sub- 
jects treated  from  which  we  should  judge  that  the  col- 
lection is  rapidly  growing  to  be  most  important  for  the 
student  of  any  class  of  railroad  problems,  whether  he 
is  concerned  with  standard  roads  in  their  construc- 
tion, operation  or  economical  circumstances  or 
whether  he  is  considering  the  minor  fields  of  tram 
roads  or  subsidiary  haulages. 


^Ke  ^rade. 


In  Responding  fo  advertisements  in  this  publication ,  please  mention 
"The  Journal  of  Electricity ." 


HIGH  GRADE  PORCELAIN  EQUIPMENTS. 

In  no  department  of  engineering  has  it  been  so  fully 
or  so  frequently  demonstrated  that  good  work  and  good 
materials  pay,  as  in  the  field  of  electrical  transmission 


Some  of  Fred  M.  Locke's  Line  Specialties. 

and  application  of  power.  Cheap  devices,  like  cheap 
labor,  particularly  in  the  field  of  electrical  transmission, 
not  only  means  a  constantly  increasing  repair  account, 
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but  create  the  probability  of  failure  uutil  such  time  as 
the  cheaper  materials  have  been  replaced  by  those  of 
the  highest  quality.  An  increasing  repair  account  al- 
most invariably  forms  an  unnecessarily  large  item  of 
expense  that  makes  serious  inroads  into  the  dividends 
of  the  operating  company. 

A  full  appreciation  of  the  fact  that  the  transmission 
circuits  of  electrical  plants,  whether  used  for  the  dis- 
tribution of  light  or  power  over  long  or  short  distances, 
form  at  once  the  most  vulnerable  portions  of  an  instal- 
lation because  of  their  exposure  to  many  'trying  influ- 
ences, led  Mr.  Fred.  M.  Locke,  of  Victor,  New  York,  to 
make  special  inquiry  into  the  manufacture  of  strictly 
high  grade  appliances,  such  as  pins,  brake  arms,  side 
brackets,  cross  arms,  special  glass  and  porcelain  insu- 
lators and  other  fittings  used  in  pole  line  construction. 
This  being  a  day  of  specialists,  it  cannot  but  be  ad- 
mitted that  Mr.  Locke  has  brought  out  a  quality  of  line 
materials  that  are  unsurpassed.  The  Locke  indestrue- 
table  steel  pin  is  one  that  stays  where  you  put  it.  It 
does  not  rot  or  rust,  it  is  practicably  impossible  to  break 
it,  and  it  costs  but  $1.60  per  mile  of  line  more  than 
wooden  pins. 

Then  there  is  the  Locke  triple  petticoat  China  insu- 
lator so  extensively  used  in  high  potential  power  trans- 
mission circuits.  A  noteworthy  example  of  the  use  of 
this  insulator  in  California  is  in  the  Nevada  county 
power  transmission  at  Nevada  City  and  Grass  Valley. 
The  insulator  measures  5-}  inches  in  diameter,  is  4 
inches  in  height,  and,  having  over  twelve  inches  of  sur- 
face between  the  wire  contact  and  the  supporting  pin, 
and  ten  inches  of  which  surface  is  on  the  under  or  dry 
side,  it  has  been  found  by  repeated  practical  tests  to 
successfully  withstand  puncture  from  a  potential  of 
85,000  volts.  The  body  and  glaze  of  these  insulators 
are  of  simple  earths  only,  fused  together  into  a  vitrious 
homogeneous  mass  at  the  greatest  heat,  and  as  no  lead 
or  other  metallic  oxide  is  used  in  the  making,  the  glaze 
is  not  a  conductor.  The  insulators  do  not  craze  or 
crackle  on  the  surface,  as  insulators  made  of  inferior 
material  do  when  subjected  to  variations  of  tempera- 
ture, and,  in  brief,  the  superior  quality  of  the  materials 
and  workmanship  used  renders  the  insulators  proof 
against  severe  tensile  strains  or  heavy  blows,  against 
cracking  or  chipping  from  the  effects  of  high  potentials, 
and  against  the  actions  of  heat,  cold,  dampness,  acids, 
alkalis  or  other  substances  or  forces.  Being  the  very 
best  it  is  the  cheapest,  though  yet  inexpensive.  Triple 
petticoat  glass  insulators  designed  for  currents  of  5.000 
volts  or  less,  together  with  special  transposition  insu- 
lators used  for  the  purpose  of  transposing  telephone 
wires  to  overcome  the  effects  of  induction,  are  also  man- 
ufactured, as  are  railway  deep-groove  double  petticoat 
insulators,  and  other  insulators  of  all  sizes  and  designs. 
The  accompanying  illustration  shows  a  few  of  the  many 
high-grade  pole  line  specialties  brought  out  by  Fred  M. 
Locke,  and  among  which  may  be  enumerated  indestruc- 
table  steel  pins,  brake  arms,  side  brackets,  glass  and 
porcelain  insulators,  braces  and  pole  fittings  for  all 
classes  of  line  work. 


CIRCULAR  LOOM  CONDUIT  FOR  THE  COAST. 

Messrs.  J.  W.  Brooks  &  Co.  of  San  Francisco,  having 
received  the  general  Western  Agency  of  the  American 
Circular  Loom  Company  of  Boston,  Mass.,  are  introduc- 
ing flexible  "canvas  jacket"  conduit  on  the  Pacific  Coast 
that  is  already  meeting  with  marked  success.  This  con- 
duit is  not  a  new  departure,  but  merely  an  improved 
appliance  for  accomplishing  a  given  and  approved  re- 
sult. All  conduits,  or  tubes  heretofore  furnished  for 
this  purpose,  have  been  of  a  rigid  type,  connected  at 
short  intervals  by  metal  sleeves,  and  with  moulded  and 
rigid  elbows.  By  use  of  flexible  conduits  these  objec- 
tionable points  are  entirely  eliminated,  and  its  flexibil- 
ity allows  of  bends  of  any  radius  at  the  will  of  the  con- 
structor. Each  "run"  may  be  an  entire  length;  its 
tightness  not  depending  on  the  nicety  of  the  fittings  of 
a  number  of  joints  or  of  the  carefulness  of  the  con- 
structor. 

It  is  constructed  of  the  best  insulating  fibre,  wound 
with  a  heavy  Para  rubber  friction  tape;  over  which  is  a 
continuous  woven  jacket  of  cotton,  similar  to  that  in 
use  in  the  ordinary  cotton  garden  hose,  except  that  the 
stitch  is  much  finer,  giving  it  the  quality  of  strong  can- 
vas. The  whole  tube  is  then  saturated  with  an  insu- 
lating compound,  care  being  taken  that  none  shall 
touch  the  inside  fibre,  thus  leaving  the  inside  of  the 
tube  smooth  and  hard.  It  is  finally  run  through  pow- 
dered mica,  thus  producing  a  tube  which  is  thoroughly 
flexible  and  water-proof  and  which  is  highly  fireproof. 
The  tubes  can  be  furnished  in  any  lengths,  but  for  con- 
venience are  shipped  in  coils  of  from  250  to  500  feet,  ac- 
cording to  diameter.  Flexible  conduit  has  passed  the 
rigid  inspection  of  the  Underwriters'  National  Electric. 
Association,  and  will  be  found  specified  under  their 
rules  and  requirements,  dated  Octoer  2d,  1893,  page  15, 
Rule  22,  as  "The  American  Circular  Loom  Tube." 

THE  NANTASKET  TROLLEY  WIRE. 

The  Nantasket  trolley  wire,  which  was  recently 
brought  out  by  the  John  A.  Roeblings'  Sons  Co.  is  of 
the  form  shown  in  outline  in  the  accompanying  cut,  and 
the  idea  prevailing  in  its  manufacture  was  to  design  a 
trolley  wire  of  such  shape  as  would  afford  a  ready 
means  of  suspension,  at  the  same  time  dispensing  with 
the  use  of  trolley  clips,  which  occasion  sparking  and 
consequent  weakening.  The  wire  is  suspended  from 
clips  secured  to  the  smaller  portion  of  its 
cross  section,  which  leaves  an  uninterrupted 
smooth  surface  for  the  trolley  wheel  to  trav- 
erse. The  heavy  amperages  necessary  to 
operate  the  electrically  operated  standard 
railway  trains  on  the  Nantasket  line  made  it 
imperative  that  more  perfect  contact  between  the 
trolley  wheel  and  wire  should  be  secured,  which  re- 
sulted in  the  designing  of  the  wire  here  illustrated. 
This  wire  has  an  area  of  330,000  circular  mils,  or  the 
equivalent  of  a  No.  0000  and  a  No.  0  wire. 

A  consideration  of  the  area  of  the  Nantasket  trolley 
wire  brings  up  the  suggestion  that  its  use  is  advisable 
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over  that,  for  instance  of  a  No  0  trolley  wire  and  a  No. 
0000  feeder,  because  no  money  is  invested  in  insulation 
of  feed  wires  and  the  same  carrying  capacity  is  se- 
cured. 


A  DIRECT  CONNECTED  OUTFIT. 

During  the  recent  Atlanta  Exposition  the  Card  Elec- 
tric Motor  &  Dynamo  Company,  of  Mansfield,  Ohio,  ex- 
hibited a  new  type  of  direct  connected  engine  and 
dynamo  outfit,  which  elicited  universal  commendation. 


POPULAR    REFLECTIONS    OF    THE    CONDITIONS    ASK 

PROSPECTS    OF    ELECTRICAL    ENGINEERING 

ON    THE    PACIFIC    COAST. 


The  deposit  of  salt  on  the  telegraph  wires  through  Utah  inter- 
feres somewhat  with  the  transmission  of  news,  hut  it  lessens 
the  difficulty  of  taking  the  news  cum  grano  salis  when  it  does 
arrive. — San  Francisco  Examiner. 


A  Direct  Connected 

The  equipment,  as  illustrated  in  the  accompanying  en- 
graving, consisted  of  a  type  H  multipolar  Card  gener- 
ator, driven  by  a  cross-compound  Lane  &  Bodley  engine, 
running  at  a  speed  of  275  revolutions  per  minute. 

This  combination  plant  made  an  enviable  record  dur 
ing  the  Atlanta  Exposition,  where  it  was  in  regular 
service  on  other  light  and  power  circuits.  Messrs.  J.  W. 
Brooks  &  Co.  of  San  Francisco,  hold  the  Pacific  Coast 
agency  for  the  Card  apparatus. 


Card  Dynamo  Outfit 

"Saginaw  Jake,"  the  well-known  Killsnoo  chief,  was  in  town 
this  week,  and  for  the  first  time  saw  electric  lights.  He  at  once 
became  infatuated  with  them,  and  on  being  told  that  the  little 
incandescent  ones  with  a  good  long  "string"  attached  could  be 
purchased  for  a  dollar,  he  declared  that  he  would  decorate  his 
house  with  them— they  were  just  what  he  wanted,  but  he  was 
puzzled  to  know  how  to  get  inside  of  the  globes  to  light  them.— 
Juneau,  Alaska,  Mining  Record. 
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The  Douglass  mill  at  this  place,  which  has  been  lying  idle 
for  a  number  of  years,  has  a  splendid  water  power  that  might 
be  put  to  some  use  in  the  way  of  furnishing  electricity  for  light 
and  power  in  this  place,  Silver  City,  Gold  Hill  and  Virginia 
City.  An  electric  plant  could  be  placed  in  the  mill  at  a  compara- 
tively small  cost,  and  it  would  not  be  a  very  expensive  scheme 
to  construct  a  lin'e  of  wires  from  here  to  Virginia  City.  This 
town  could  be  lighted  by  electricity,  and  so  could  the  other 
places  along  up  the  canyon  at  a  very  small  expense.  Besides 
lighting  the  towns,  probably  quite  a  number  of  small  power 
users  would  take  a  line  to  run  their  machinery.  We  believe  an 
enterprise  of  this  kind  would  pay  at  this  time  and  if  the  looked- 
for  better  times  come  this  year,  we  are  very  sure  there  would 
be  money  in  the  scheme. — Dayton  (Nev.)  Times. 

The  Review-Budget  calls  attention  to  the  fact  that  one  of  the 
best  opportunities  in  the  State  for  obtaining  electric  power,  and 
in  a  cheap  way,  is  just  at  hand  and  might  be  used  to  our  great 
advantage.  This  opportunity  lies  in  the  water  of  the  Moke- 
lumne  river.  *  *  *  There  is  an  enormous  electric  plant 
being  constructed  on  the  north  bank  of  the  San  Joaquin  river, 
and  a  great  deal  of  capital  is  being  put  into  it  for  the  purpose  of 
bringing  light  and  power  to  Fresno  City,  and  the  point  of  loca- 
tion of  the  plant  is  thirty-five  miles  from  Fresno.  An  electric 
plant  of  equal  force  and  of  as  great  power  could  be  placed  at 
Westmoreland's  bridge,  where  the  old  Mokelumne  Ditch  Com- 
pany located  its  dam,  and  have  a  fall  of  several  hundred  feet, 
all  that  would  be  required  under  any  circumstances  to  generate 
the  electric  current,  and  this  not  twenty  miles  from  Lodi,  on  a 
direct  line.  If  a  plant  were  put  in  there  it  could  supply  Stock- 
ton and  all  the  neighboring  towns  with  just  such  power  and 
light  as  is  to  be  furnished  Fresno.  — Lodi  (Cal.)  Valley  Review. 

The  great  benefits  that  would  result  from  the  operation  of  an 
electric  railroad  from  this  city  to  Clear  Lake  are  readily  seen 
and  acknowledged  by  all.  But  the  introduction  of  the  electric 
power  as  proposed  by  the  promoters  of  this  enterprise  would 
prove  of  vastly  greater  importance  to  the  future  industrial 
prosperity  of  Napa  than  the  mere  benefits  that  would  follow  the 
operation  of  a  railroad  system.  Electricity  is  the  power  of  the 
future,  and  the  community  that  neglects  to  secure  its  introduc- 
tion when  the  opportunity  offers  will  throw  away  all  hope  of 
keeping  up  in  the  race  of  progress.  Manufacturing  industries  of 
all  kinds  demand  cheap  power,  and  are  everywhere  seeking 
localities  where  such  power  can  be  obtained.  The  present  pro- 
ject for  transmitting  electric  power  from  Clear  Lake  offers  Napa 
an  opportunity  for  advancement  that  should  not  be  neglected. 
Our  tide  water  location  makes  Napa  admirably  adapted  for 
manufacturing  enterprises,  and  with  the  introduction  of  cheap 
power  her  future  prosperity  would  be  assured.  A  conservative 
estimate  places  the  amount  of  power  now  in  use  in  this  city  and 
immediate  vicinity  at  500  horse-power,  at  a  cost  of  $6  per  month 
for  each  horse-power— a  total  of  $3,000  per  month,  or  $36,000  a 
year.  Should  the  project  of  transmitting  electric  power  from 
Clear  Lake  be  carried  to  a  successful  issue,  power  can  be  fur- 
nished to  these  same  industries  at  a  rate  not  to  exceed  $3  per 
horse-power  per  month,  a  saving  of  just  one-half  the  present 
expense.  In  other  words,  the  advent  of  electric  power  would 
prove  a  direct  saving  to  the  industries  at  present  established 
in  Napa  of  $18,000  a  year,  or  in  ten  years  the  enormous  sum  of 
$180,000.  Will  Napa  embrace  the  opportunity  offered  by  the 
promoters  of  this  electric  project? — Napa  (Cal.)  Journal. 


From  present  indications  it  is  highly  probable  that  the  motive 
power  that  will  be  used  in  the  development  of  California's 
manufacturing  enterprises  in  the  near  future  will  be  electricity. 
Slowly  the  electric  current  is  being  utilized  in  place  of  steam 
power  and  the  incandescent  lamp  is  supplanting  gas.  The 
unparalleled  rapidity  with  which  electricity  has  forced  its  way 
into  public  favor  as  a  motor  in  industrial  enterprises  has  been 
productive  of  a  great  number  of  new  inventions  in  machinery 
and  mechanical  appliances.  This  in  turn  has  brought  about 
the  establishment  of  numerous  factories  for  the  manufacture  of 
such  goods  and  the  creation  of  mercantile  houses  for  their  intro- 
duction and  sale.  New  industries  are  being  constantly  looked 
for  on  the  Pacific  Coast,  which  has  always  been  to  a  consider- 
able extent  dependent  upon  the  importation  of  manufactured 
goods.  In  this  connection  a  late  discovery  is  a  process  of 
smelting  iron  by  electricity.  It  is  a  well  known  fact  that  there 
are  immense  deposits  of  mineral  in  the  northern  part  of  the 
State,  where  the  mountains  are  rich  in  iron  ore.  This  could,  by 
Edison's  latest  process,  be  converted  into  a  very  valuable  pro- 
duct. In  the  immediate  vicinity  of  the  ore  bodies  water  power 
is  abundant,  the  combination  forming  all  that  is  necessary  for 
the  establishment  of  extensive  smelting  works.  With  such  a 
constant  and  increasing  demand  as  exists  on  this  side  of  the 
continent  for  pig-iron,  structural  iron  and  steel,  these  facts 
should  offer  sufficient  inducements  to  enterprising  capital  if 
the  electric  process  is  as  successful  in  practice  as  it  is  in  the 
laboratory. 

San  Francisco  is  well  up  with  the  spirit  of  the  age,  as  far  as 
mechanical  improvements  are  concerned.  There  are  numerous 
manufactories  of  electric  motors  and  other  appliances,  besides 
a  number  of  establishments  where  the  smaller  devices  and 
mechanisms  of  electric  science  are  made  and  sold.  The  discovery 
that  a  dynamo  could  be  made  a  motor  is  scarcely  more  than  a 
dozen  years  old,  though  during  that  interval  such  magnificent 
and  wonderful  results  have  been  attained  as  rival  those  ever 
achieved  in  any  branch  of  mechanical  art.  In  this  State  one  ot 
the  principal  applications  of  the  transmission  of  power  to  long 
distances  will  no  doubt  be  in  the  working  of  mines  which  have 
been  for  a  long  time  past  idle  owing  to  .the  great  cost  of  the 
necessary  power  as  obtainable  by  steam.  Many  of  such  mines 
are  at  a  considerable  distance  from  water,  but  that  can  now  be 
overcome.  The  power  can  be  developed  at  the  water  supply 
and  transmitted  by  wire  to  the  plant  at  the  mine  or  mill,  and 
there  be  used  for  any  purpose  for  which  steam  is  available. 

As  a  means  of  propulsion  for  street  cars  electricity  is  con- 
ceded to  be  not  only  in  all  respects  the  best,  but  the  most 
economical  motive  power  thus  far  devised.  The  enormous 
power  station  which  furnishes  the  current  for  the  electric  car 
lines  of  this  city  is  fitted  up  with  all  the  latest  and  most, 
approved  machinery  that  fully  meets  the  requirements 
demanded  of  it.  Almost  all  the  machinery  in  this  great  plant 
was  manufactured  in  this  city.  The  electric  light  is  coming 
into  general  use,  and  all  modern  residences  are  wired  for 
incandescent  lighting.  The  interior  cities  of  the  State  have  not 
been  slow  in  appreciating  the  advantages  and  comparative 
cheapness  of  electric  light  plants  as  compared  with  the  older 
methods,  and  there  are  few  exceptions  among  the  towns  of  any 
size  where  electric  light  plants  have  not  been  established,  and 
in  almost  all  instances  the  investments  have  proved  profitable 
to  the  parties  interested. — San  Francisco  Chronicle. 
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A  company  has  been  formed  with  a  capital  stock  of  $500,000 
to  erect  and  put  in  operation  an  electric  power  plant  at  Horse- 
shoe Bend,  Mariposa  county.  It  is  announced  that  power  will 
be  generated  and  transmitted  to  any  reasonable  distance,  and 
furnished  at  a  cost  of  $5  per  month  per  horse  power.  Thus  a 
small  quartz  mill  requiring  ten-horse  power  could  be  operated 
at  an  expense  for  power  of  $50  per  month,  a  less  sum  than  would 
be  paid  in  wages  alone  for  a  steam  engine.  Then  the  fuel  for  a 
steam  engine  would  cost  probably  $150  per.  month.  The  mine 
owner  would  have  no  engine  and  boiler  to  purchase,  nothing 
but  his  mining  machinery.  The  electric  power  will  permit  of 
the  opening  of  hundreds  of  ledges  in  that  region  which  are 
owned  by  poor  men,  and  who  could  not  afford  to  purchase 
expensive  steam  appliances.  A  man  can  set  up  a  stamp  bat- 
tery and  commence  working  his  claim  with  very  little  cost. 
If  the  ledge  did  not  pay  he  would  not  be  out  any  considerable 
sum.  The  electrical  power  proposition  is  one  of  the  longest 
strides  yet  made  toward  working  the  hundreds  of  low  grade 
ledges  known  to  exist  to  the  east  and  south  of  us  in  the  Sierra 
Nevada  mountains.  The  matter  is  one  of  vast  importance  to 
Stockton.  The  founderies  and  other  manufactories  here  are 
prepared  to  turn  out  any  and  every  kind  of  mining  machinery 
at  the  lowest  possible  cost,  while  the  shipping  facilities  ol 
Stockton  are  first  class. 


reconstruction  of  the  entire  system. Work  on  the  telegraph 

line  of  the  San  Joaquin  Valley  Railroad  Co.  is  being  pushed  and 
the  poles  and  wires  are  up  now  to  a  point  beyond  Burnham. 


Reports  of  the  Jfffonth. 


COMrmNIOlTION 


Astoria,  Oregon. — The  eight  box  municipal  fire  alarm  system 
has  been  completed. 

San  Francisco,  Cal. — W.  J.  Martin  has  been  appointed  Man- 
ager of  the  San  Francisco  office  of  the  Western  Union  Telegraph 
Co.,  vice  John  McRobie,  resigned. 

Los  Angeles,  Cal. — The  Pacific  Coast  Telephone  and  Electric 
Motor  Co.,  a  recent  incorporation,  proposes  to  manufacture 
telephones,  under  the  patents  of  Frank  H.  Brown. 

Gray's  Harbor,  Wash. — The  Federal  Government  is  to  be 
petitioned  by  the  maritime  interests  of  the  Coast  to  construct 
a  telegraph  line  from  Tatoosh  Island  south  to  Gray's  Harbor. 

Tucson,  Ariz. — Chas.  F.  Hoff  of  this  city  proposes  to  establish 
about  30  miles  of  telephone  line  running  from  Prescott  to 
Chapparel,  to  the  McCabe  mine,  to  Massic's  hydraulics  and  to 
Wagnerville.  He  will  also  endeavor  to  connect  Phoenix  and 
Prescott,  and  later  to  extend  the  line  to  make  it  continuous 
from  Nogales  to  Flagstaff. 

San  Jose,  Cal. — Messrs.  Minor  &  Chute  have  erected  a  line  of 
55  foot  poles  on  First  street  for  the  new  telephone  company, 
and  are  hastening  the  completion  of  their  contract  calling  for 

The  new  telegraph  and  telephone  company  has  leased  the 

second  floor  of  the  Archer  building,  No.  13  South  First  street, 
to  be  used  as  the  local  exchange. 

Stockton,  Cal. — The  Gamewell  Fire  Alarm  and  Telegraph  Co. 
through  R.  A.  Rose,  Pacific  Coast  agent,  has  secured  the  con- 
tract for  increasing  the  efficiency  of  the  fire  alarm  and  police 
telegraph  system  in  Stockton,  which  amounts  to  the  practical 


INCORPORATION. 

Redwood  City,  Cal. — The  Redwood  Electric  Light.  Co.  Direc- 
tors: J.  Geo.  Gardner,  P.  P.  Chamberlain,  Alex.  Gordon,  Edward 
F  Fitzpatrick  and  Jas.  Crowe. 

San  Francisco. — The  Abbott  Electric  Air  Cooling  and  Purify- 
ing Company.  Directors:  H.  W.  Abbott,  D.  Gilbert  Depter,  A. 
S.  Brackett,  Mark  Strouse  and  H.  C.  Birbee.    Capital  $1,000,000. 

The  California  Natural  Gas,  Oil  and  Land  Co.  To  develop 
petroleum  deposits  at  Half  Moon  Bay.  Capital  stock  $1,000,000. 
Directors:  C.  F.  Sterrett,  L.  L.  James,  J.  B.  McGlew,  E.  J.  Bean 
and  F.  M.  Smith. 

Fresno,  Cal. — The  Kings  River  Power  Co.  Capital  stock  $300,- 
000,  in  3,600  shares  of  $100  each,  of  which  1,500  shares  have  been 
subscribed  by  the  following  Board  of  Directors:  S.  F.  Earl  and 
the  erection  of  telephone  poles  throughout  the  business  section. 
J.  S.  Jones  of  Reedly;  Jas.  Sibley  of  Dinuba;  and  W.  H.  Ham- 
mond and  Chas.  G.  Wilcox  of  Visalia. 

San  Francisco. — The  Mill  Valley  &  Mount  Tamalpais  Scenic 
Railway.  Not  only  to  build  and  operate  a  railway,  but  also  to 
erect  and  construct  hotels  and  refreshment  houses;  operate  tele- 
graph and  telephone  lines,  etc.,  in  Marin  county,  Cal.  The  road 
will  be  eight  miles  long.  The  stockholders  are:  Tamalpais  Land 
and  Water  Company,  A.  E.  Kent,  S.  B.  Cushing,  Arthur  A.  Mar- 
tin, William  MacCann,  M.  M.  O'Shaughnessy,  William  C.  Savage, 
Cornelius  Toohy,  W.  C.  B.  de  Fremery,  David  McKay  and 
Charles  C.  Green.    The  capital  stock  is  $200,000,  of  which  $45,600 

has  been  subscribed. The  Gerlach  Wave  Motor  Development 

Company.  Board  of  Directors:  M.  A.  Rothschild,  Pres.;  Fred 
Hilbert,  Vice  Pres.;  M.  Feintuch,  Sec'y  and  Treas.;  B.  D.  Pike, 
E.  Gerlach,  Manager. 


LITIQ/ITION. 

Tacoma,  Wash. — The  city  of  Taconia  has  been  awarded  a  ver- 
dict of  787,500  damages  against  the  Tacoma  Light  &  Water  Co. 
for  alleged  misrepresentation  and  fraud  resulting  in  the  city's 
purchase  of  the  water  and  electric  light  plants  in  1893  for 
$1,750,000. 

Santa  Cruz,  Cal. — Difficulties  regarding  the  management  of 
the  Santa  Cruz  Electric  Light  &  Power  Co.  have  resulted  in  the 
bringing  of  several  actions  in  the  Court  of  various  natures, 
among  which  may  be  named  a  suit  to  cause  the  removal  of  a 
director,  to  recover  commission  for  services  rendered,  and  to 
determine  the  legality  of  certain  stock  issued. 

San  Diego,  Cal. — Isabella  K.  Stafford  has  sued  the  Western 
Union  Telegraph  Co.  for  $11,000  damages  for  the  alleged  non- 
delivery of  a  telegram.  Complainant  alleges  that  owing  to  the 
neglect  of  the  company  to  deliver  a  telegram  announcing  the 
arrival  of  her  mother,  who  was  ill,  and  requesting  Edward  F. 
Kimball  to  meet  them  at  the  depot,  in  searching  for  the  resi- 
dence of  said  Kimball  the  mother  was  exposed  to  cold  and 
inclement  weather,  from  the  effects  of  which  she  died. 

San  Francisco,  Cal. — Judge  Seawell  has  rendered  a  decision 
in  effect  that  the  Sunnyside  Construction  Co.  was  the  accred- 
ited agent  of  the  San  Francisco  and  San  Mateo  Railroad  Co., 
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and  the  acts  of  the  former  were  directed  by  the  latter  and  con- 
sequently legal.  The  Court  sustained  the  validity  of  the  bonds 
issued,  and  ordered  that  as  soon  as  a  final  decree  should  be 
signed  the  railroad  should  be  sold  and  the  proceeds  applied  to 
defray  the  costs  of  the  suit,  to  pay  the  expenses  of  the  receiver, 
and  to  liquidate  preferred  claims.  By  this  decision  the  eight 
miles  of  double  track  electric  road  extending  from  Market  and 
Steuart  streets  into  San  Mateo  county  passes  from  the  hands  of 
the  Joosts.  The  case  will  probably  be  appealed  to  the  Supreme 
Court. 


TRANSMISSION. 

Los  Angeles,  Cal. — The  Kern  River  &  Los  Angeles  Electric 
Power  Co.  has  accepted  an  ordinance  granting  it  the  right  to 
build  and  operate  transmission  circuits  along  prescribed  routes 
in  the  county. 

Spokane,  Wash. — Wm.  Nelson  states  that  within  90  days  work 
will  begin  on  the  construction  of  a  new  flour  mill  containing  a 
plant  for  furnishing  electric  power,  together  with  a  smelter  and 
reducing  works. 

City  of  Mexico,  Mex. — Mr.  J.  Sternfleld  has  placed  orders  in 
San  Francisco  for  a  Glrard  water  wheel  and  a  100  kw.  Westing- 
house  2-phase  generator,  to  be  direct  coupled  and  used  for 
mining  transmission  purposes. 

Santa  Cruz,  Cal. — The  Big  Creek  Electric  Power  &  Water  Co. 
have  given  the  contract  for  300,000  feet  of  logs  for  building  the 
proposed  transmission  plant  to  Logan,  Thurber  &  Makinney,  the 
contract  to  be  completed  by  July  25th. 

Mariposa,  Cal. — The  Board  of  Supervisors  has  adopted 
resolutions  of  congratulation  to  H.  H.  Clark  of  the  Bend  Power 
Company  for  his  enterprise  in  developing  and  promoting  the 
transmission  project  of  the  Bend  Power  Co. 

Salt  Lake  City,  Utah. — The  power  house  of  the  Big  Cotton- 
wood Power  Co.  at  the  mouth  of  Big  Cottonwood  Canyon,  is 
finished  and  machinery  foundations  are  being  erected.  Four- 
teen miles  of  60-foot  cedar  poles  from  Sand  Point,  Idaho,  have 
been  erected  and  linemen  are  now  stringing  the  12  wires  con- 
stituting the  circuit  from  the  power  house  to  this  city. 

Bakersfield,  Cal. — The  Supervisors  of  Kern  Co.  have 
given  permission  to  the  Kern  River  &  Los  Angeles  Electric 
Power  Co.  to  erect  transmission  circuits  over  the  highways  of 

the  county. The  plans  of  the  Power  Development  Co.  are 

now  matured,  all  money  necessary  has  been  secured,  and 
specifications  have  been  isued  for  the  building  of  the  plant. 
Chas.  N.  Beal  is  Manager. 

San  Bernardino,  Cal. — The  Board  of  Trustees  have  inspected 
the  site  of  the  proposed  electric  power  house  on  Lytle  Creek, 
16  miles  distant,  and  if  the  proposed  plant  can  be  installed  at 
a  reasonable  expense,  it  is  probable  that  the  question  of  issuing 
bonds  for  a  municipal  lighting  plant  will  be  placed  before  the 
people  at  a  special  election  at  an  early  date.  J.  C.  Christy,  one 
of  the  owners  of  the  water  right,  appears  foremost  in  the  trans- 
action. 

Sacramento,   Cal. — A  Tesla   5  horse-power   motor  has  been 

installed  in  F.  H.  Veach's  machine  shop. Dr.  Van  Norden, 

representing  the   Central   California   Electric  Co.,   principally 


owned  by  the  South  Yuba  Water  Co.,  has  stated  to  the  Board  of 
Trustees  that  the  company  has  expended  over  $25,000  on  its 
transmission  circuits  which  were  rapidly  approaching  Sacra- 
mento. The  length  of  transmission  is  29  miles,  and  pole  line 
circuits  would  only  be  continued  to  the  lettered  streets  of  the 
city,  all  other  distribution  being  through  underground  conduit. 
Auburn,  Cal.— Walter  S.  Davis  is  to  take  power  from  the 
north  fork  of  the  American  River,  seven  miles  distant,  and  will 
operate  thereby  a  26,  inch  Girard  water  wheel  to  run  under  a 
400  foot  head.  This  wheel,  which  has  a  capacity  of  300  horse 
power,  will  be  directly  connected  to  a  150  horse  power  Electri- 
cal Engineering  Co.'s  D.  C.  dynamo,  whence  the  power  will  be 
transmitted  to  the  Davis  mining  properties  three-quarters  of  a 
mile  distant,  and  will  be  used  for  various  purposes,  including  the 
operating  of  centrifugal  pumps  and  hoists.  The  order  for  the 
machinery  has  been  given  to  the  Girard  Water  Wheel  Co.  and 
the  Electrical  Engineering  Co.  of  San  Francisco. 

Visalia,  Cal.— The  Kings  River  Power  Co.  propose  to  Duild  a 
power  ditch  four  miles  in  length  to  divert  water  out  of  Kings 
River  above  Mill  Creek,  by  means  of  which  3,000  horse  power 
can  be  developed,  at  a  head  of  541  feet  in  the  first  mile  of  ditch. 
It  is  proposed  to  transmit  electric  power  to  Sanger,  a  distance 
of  11  miles,  and  to  Fresno,  26  miles.  It  is  reported  that  Jesse 
Grant  of  San  Diego,  the  son  of  General  Grant,  is  interested  in 
the  project.  One  of  the  chief  enterprises  contemplated  by  the 
company  is  pumping  water  for  irrigating  lands  near  the  hills 
too  elevated  to  be  reached  by  gravity  canals.  Among  other 
towns  named  as  probable  markets  for  power  are  Reedly,  12 
miles  distant,  Selma,  22  miles,  Fowler,  22  miles,  Kingsburg,  21 
miles,  Traver,  23  miles,  Dinuba,  18  miles,  and  Visalia,  28  miles. 


iLmmN/moN. 

South  Bend,  Wash. — Electric  lights  are  to  be  put  in  the  South 
Bend  saw  mill. 

Ferndale,  Cal.— Nelson  &  Kerri  are  in  the  market  for  100 
32-foot  electric  light  poles. 

Santa  Monica,  Cal.— The  Board  of  Trustees  has  advertised 
for  bids  for  a  gas  franchise. 

Chehalis,  Wash. — Ole  Rung  has  been  appointed  City  Elec- 
trician, vice  Geo.  Baldwin,  resigned. 

Stella,  Wash. — Gus  Herring  will  probably  erect  an  arc  light- 
ing plant,  to  be  run  by  water  power. 

Woodland,  Cal. — The  electric  plant  of  the  Woodland  Gas  & 
Electric  Light  Co.  will  soon  be  enlarged. 

Orland,  Cal. — The  Board  of  Supervisors  are  to  consider  plans 
for  a  gas  lighting  plant  for  the  Court  House. 

Sonora,  Cal. — Eugene  D.  N.  Lehe,  of'  Stockton,  is  installing 
an  incandescent  plant  in  the  Rawhide  mine. 

Junction  City,  Or. — Robert  Clow  and  associates  have  been 
granted  a  30  year  franchise  for  an  electric  light  plant. 

Nevada  City,  Cal. — The  Nevada  County  Electric  Power  Com- 
pany is  installing  10  constant  potential  Upton  arc  lamps. 

Pomona,  Cal. — The  San  Antonio  Electric  Light  &  Power  Co. 
has  secured  the  annual  contract  for  municipal  arc  lighting. 

Butte,  Mont. — The  Castner  Coal  and  Coke  Company  is  draft- 
ing plans  for  a  $22,000  electric  light  plant,  to  be  erected  at  Belt. 
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Redwood  City,  Cal. — J.  Geo.  Gardner  has  purchased  an  addi- 
tional 60-kilowatt  alternator  tor  the  Redwood  Electric  Light 
Co. 

St.  Helena,  Cal. — The  Gas  Company  has  built  an  extension  to 
its  gas  house,  in  which  is  being  installed  a  Van  Sickle  gas  gen- 
erator. 

Oakland,  Cal. — D.  E.  Martin  has  been  elected  President  of  the 
Oakland  Gas  Light  &  Heat  Co.,  succeeding  the  late  John  W. 
Coleman. 

Grass  Valley,  Cal. — John  Glasson  has  increased  his  electric 
light  plant  by  the  addition  of  a  175  kilowatt  Westinghouse 
alternator. 

San  Francisco,  Cal. — An  incandescent  lighting  plant  costing 
$2,960  is  being  installed  on  the  revenue  cutter  "Rush"  by  the 
General  Electric  Co. 

La  Grande,  Or. — Geo.  Mayer  of  Portland  has  finished  the 
installation  of  an  arc  lighting  plant  for  the  Grande  Ronde 
Placer  Mining  Co. 

Morenei,  Ariz. — L.  C.  Trent  &  Co.  of  Salt  Lake  City  have 
secured  the  contract  for  an  electric  light  and  power  plant  for 
Win.  Church's  mine. 

Colusa,  Cal. — The  proposition  of  bonding  the  town  to  buy  or 
build  its  own  water  works  and  electric  light  plant  is  meeting 
with  general  favor. 

Santa  Barbara,  Cal. — The  Santa  Barbara  Gas  Co.  has  already 
expended  over  $50,000  in  the  construction  of  its  new  gas  plant, 
now  nearly  completed. 

Santa  Monica,  Cal. — The  new  Siemens-Halske  plant  at  the 
Soldiers'  Home  is  now  in  operation,  and  the  use  of  220-volt  in- 
candescent lamps  is  a  success. 

Haywards,  Cal. — Lightning  struck  the  plant  of  the  Haywards 
Electric  Light  Co.  on  January  25th,  burning  out  the  dynamos 
and  throwing  the  city  in  darkness.  , 

San  Leandro,  Cal. — The  Board  of  Trustees  will  receive  bids 
until  February  4th  for  the  construction  of  the  electric  light 
plant,  for  which  $10,000  has  been  voted. 

Santa  Monica,  Cal. — The  Santa  Monica  Electric  &  Power  Co. 
has  erected  a  new  150  horse  power  boiler,  engine  and  incan- 
descent dynamo.    J.  J.  Davis  is  Manager. 

Los  Gatos,  Cal. — It  is  understood  that  F.  G.  Hume  of  Glen  Una 
ranch,  will  endeavor  to  secure  the  contract  for  city  lighting, 
and  if  he  does  will  erect  an  electric  light  station. 

Colfax,  Wash.— The  Colfax  Electric  Light  &  Power  Co.,  by 
W.  J.  Hamilton,  President,  proposes  to  light  the  city  with  arc 
lamps  for  $12  per  month  per  lamp  for  all  night  lighting. 

Pasadena,  Cal. — The  San  Francisco  office  of  the  Fort  Wayne 
Electric  Corporation  has  sold  a  1,000  light  Wood  alternator, 
equipped  complete,  including  transformers,  to  E.  C.  Wright. 

Nevada  City,  Cal. — K.  Casper  is  grading  a  lot  on  Commercial 
street  preparatory  to  the  erection  of  his  new  electric  light 
plant.  The  station  will  be  run  by  water  power  from  the  Yuba 
flume. 

Roslyn,  Wash.— An  interest  in  the  electric  light  plant  has 
been  sold  for  taxes  to  Ellensburgh  parties,  who  will  probably 
acquire  the  remaining  portion  and  start  up  the  plant  in  the 
spring. 


Canyon  City,  Or. — An  electric  light  plant  for  this  city  and  for 
the  town  of  John  Day,  two  miles  distant,  is  talked  of,  and  if 
installed,  the  Humboldt  Placer  mine  will  be  a  consumer  during 
the  mining  season. 

Santa  Cruz,  Cal. — Clarence  E.  Lane  has  resigned  the  elec- 
tricianship  of  the  Santa  Cruz  Electric  Light  &  Power  Co.,  and 
will  hereafter  be  associated  with  F.  W.  Swanton's  transmission 
projects  in  a  similar  capacity. 

Salt  Lake  City,  Utah. — O.  B.  Hardy  has  turned  over  his  elec- 
tric franchise  for  Bingham  to  the  Salt  Lake  &  Ogden  Gas  & 
Electric  Light  Co.,  which  will  at  once  string  wires  from  this 
place  to  Bingham  and  light  the  town. 

Riverside,  Cal. — Bids  on  the  amended  specifications  for  the 
municipal  lighting  plant  have  been  received  from  the  Cali- 
fornia Electrical  Works  of  San  Francisco  for  $40,978,  and  from 
the  General  Electric  Co.  for  $39,750.    Action  deferred. 

Alameda,  Cal. — The  City  Electrician  has  prepared  specifica- 
tions calling  for  bids  for  one  250  kw.  2,200  volt  A.  C.  dynamo  of 
7,200  alternations  per  minute,  together  with  full  switchboard 
equipment.  New  engines  and  boilers  are  also  required. 

San  Mateo,  Cal. — The  San  Mateo  Electric  Light  Co.  has  been 
granted  permission  to  erect  poles  and  wires  along  the  county 
road  north  to  Millbrae,  and  south  to  Belmont.  A  similar  privi- 
lege has  been  granted  to  J.  Geo.  Gardner  of  the  Redwood  Elec- 
tric Light  Co. 

Auburn,  Cal. — The  California  Interior  Development  Co.  has 
purchased  a  12-inch  Alcott  turbine  to  run  under  24  foot  head 
from  the  Electrical  Engineering  Co.,  agents,  San  Francisco. 
This  turbine  will  operate  a  Thomson-Houston  arc  dynamo  for 
mine  lighting. 

San  Francisco. — An  additional  80-light  Wood  arc  dynamo,  to- 
gether with  35  lamps,  has  been  sold  to  the  Mutual  Electric  Light 

Co. The  arc  lighting  of  the  new  Parrott  building  will  be 

accomplished  by  100  Manhattan  and  about  300  general  incan- 
descent arc  lamps,  all  on  constant  potential  circuits. 

Spokane,  Wash. — Four  pairs  of  horizontal  shaft  Leffel  wheels 
have  been  purchased  for  the  Citizens'  Electric  Light  Co.,  each 
of  which  pairs  will  connect  direct  to  550  horse  power  genera- 
tors.  Idaho  Falls  is  to  vote  on  the  proposition  to  issue  bonds 

for  $30,000  for  the  purchase  or  erection  of  water  works  and  an 
electric  light  system. 

Seattle,  Wash.— The  Seattle  Electric  and  Gas  Fixture  Co.  is 
installing  a  20  horse  power  500-volt  generator  in  the  University 
of  Washington,  which  has  also  purchased  one  2  horse  power 
multipolar  500-volt  motor,  and  one  2  horse  power  multipolar  125- 
volt  generator  for  use  in  its  Electrical  Engineering  Department, 
all  being  of  Westinghouse  manufacture. 

City  of  Mexico,  Mex—  The  eight  year  franchise  of  the  Mexico 
Gas  &  Electric  Light  Co.  expires  on  May  8th  next,  when  the 
corporation,  under  the  terms  of  the  contract,  is  entitled  to 
buy  the  plant.  The  city  government  has  requested  S.  B.  Knight, 
Manager,  to  render  an  estimate  of  the  value  of  the  plant  by 
February  1st,  which  seems  to  lend  probability  to  the  belief  that 
public  lighting  will  become  a  regular  municipal  service. 

Dillon,  Mont. — The  new  plant  of  the  Dillon  Electric  Light 
Co.  is  now  in  operation.  The  power  house  is  iy2  miles  distant, 
where  water  power  is  available,  from  which  is  operated  a  45  kw. 
2-phase  Westinghouse  generator,   delivering  current  at   1,100 
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volts,  for  operating  arc  and  incandescent  lamps  and  delivering 
power  in  Dillon.  The  plant  is  owned  by  Mathew  Orr,  and  the 
entire  installation  was  made  by  the  Montana  Electric  Co.  of 
Butte  City. 

Anaconda,  Mont. — The  Anaconda  Co.  has  ordered  Leffel  tur- 
bine wheels  to  operate  two  new  dynamos  that  are  to  be  installed 
in  its  electric  plant. 

Riverside,  Cal. — C.  B.  Hughes  and  associates  have  filed  a 
water  claim  for  a  continuous  flow  of  1,500  inches  of  water  at 
Miller's  Narrows  on  Lytle  Creek,  where  a  head  of  700  feet  can 
be  developed  for  electric  transmission  purposes. 

Guadalajara,  Mexico. — Manuel  and  Miguel  Quevedo  have 
secured  a  concession  for  the  exclusive  right  to  use  the  water 
power  of  the  Rio  Grande  de  Santiago  falls  for  two  kilometers 
below  the  bridge  Tolotlan  for  the  development  and  transmis- 
sion of  electric  power  to  this  city  and  neighboring  towns. 

Vancouver,  B.  C. — The  Western  Electric  Light  &  Heat  Co. 
have  ordered  16,000  poles  for  their  new  plant.  The  power  house 
will  be  built  on  False  Creek,  and  local  distribution  will  be 
effected  at  2,200  volts  A.  C,  interior  circuits  being  operated  at 
50  volts. 

Berkeley,  Cal. — The  Berkeley  Electric  Lighting  Co.  has 
secured  the  contract  for  constructing  the  lighting  and  power 

circuits  of  the  State  University  grounds. The  Oakland  Gas 

Light  and  Heat  Co.  has  secured  control  of  the  Berkeley  Electric 
Light  Co.,  which  has  been  reorganized  with  J.  A.  Britton  as 
President.  It  is  understood  that  the  two  companies  will  not  be 
affiliated,  however,  and  that  the  Berkeley  corporation  will  con- 
tinue to  operate  its  own  plant. 

Stockton,  Cal. — The  City  Council  has  adopted  a  resolution  of 
intention  to  advertise  for  bids  for  lighting  this  city  by  elec- 
tricity, in  the  following  manner:  First — For  lighting  the  city, 
the  bidder  to  furnish  all  poles,  dynamos,  lamps,  and  all  machin- 
ery, etc.,  necessary  for  the  proper  lighting  of  the  city.  Second 
— For  lighting  the  city  as  specified,  the  bidder  to  furnish  every- 
thing necessary  for  the  proper  lighting  of  the  city,  with  the 
exception  of  the  poles,  which  the  city  will  furnish  and  place. 

Napa,  Cal. — Officers  of  the  Napa  City  Gas  Light  &  Heat  Co. 
have  been  elected  as  follows:  Geo.  E.  Goodman,  President;  H. 
P.  Goodman,  Secretary;  J.  H.  Goodman  &  Co.'s  Bank,  Treas- 
urer; and  T.  R.  Parker,  Manager. The  Napa  Thomson-Hous- 
ton Light  Co.,  owned  by  the  General  Electric  Co.,  has  recently 
been  enlarged  by  a  200  horse  power  Ball  cross-compound 
engine,  and  150  horse  power  in  boilers.  The  company  at  pres- 
ent operates  40  street  and  16  commercial  arcs  and  700  incan- 
descent lamps.    H.  E.  Brandt  is  Superintendent. 

San  Francisco,  Cal. — The  San  Francisco  Gaslight  Company, 
at  its  annual  meeting  re-elected  the  old  directors,  as  follows: 
Joseph  B.  Crockett,  Adam  Grant,  Geo.  W.  Prescott,  Levi  Strauss, 
A.  H.  Payson,  Daniel  T.  Murphy,  J.  Downey  Harvey.  The  finan- 
cial statement  showed  gross  assets  amounting  to  $8,729,501.81, 
and  total  liabilities  of  $144,341.23,  making  total  net  assets 
of  $8,585,160.58.  The  number  of  consumers  increased  671 
during  the  past  year,  and  there  was  an  increase  of  50 
per  cent  in  the  number  of  gas  stoves  and  engines  put  in 
use.  The  Company  will  probably  move  its  offices  from  First 
and  Howard  streets  to  the  old  Young  Men's  Christian  Associa- 
tion building  on  Sutter  street. J.  W.  Brooks  &  Co.  report 


that  universal  incandescent  lamps  are  to  be  used  throughout 
the  San  Francisco  Safe  Deposit  building. 

The  Ryder  street  railway  car,  operated  by  compressed  air, 
has  been  under  test  at  the  foot  of  Lombard  street. 

San  Jose,  Cal. — Geo.  Werner  Hoffman,  Chief  Electrician  of 
the  Electric  Improvement  Co.  was  killed  by  electricity  on 
January  11th.  Two  60  light  arc  machines  had  been  coupled 
together  by  Hoffman  and  operated  in  series,  and  in  doing  this 
an  extension  of  switchboard  circuits  was  made  by  coupling  two 
wires  together  by  means  of  an  ordinary  brass  screw  connector, 
which  lay  on  the  floor  in  front  of  the  switchboard,  untaped  and 
unprotected  in  any  way.  In  starting  up  the  machine  Hoffman 
completed  a  circuit  from  a  plug  in  his  hand  to  the  bare  connec- 
tor with  his  shoe,  and  was  instantly  stricken.  Extraordinary  to 
relate,  unconsciousness  did  not  instantly  follow,  as  the  testi- 
mony of  Geo.  Johnson,  the  oiler,  at  the  inquest,  shows  that 
conversation  ensued  between  he  and  Hoffman  after  the  latter 
received  the  shock. 

Los  Angeles,  Cal. — The  California  Electrical  Works  of  San 
Francisco    has    secured    the    contract   for   wiring   the   Wilcox 

building. E.  E.  Peck  has  petitioned  the  Mayor  and  Council 

to  advertise  for  sale  an  electric  light,  power  and  heating  fran- 
chise in  that  portion  of  the  city  south  of  Seventh  street  and 

west  of  Main  street. L.  B.  Peniberton,  Consulting  Electrical 

Engineer,  has  prepared  plans  and  specifications  for  an  iso- 
lated arc  and  incandescent  lighting  plant  for  the  Los  Angeles 

Ice  &  Cold  Storage  Works. The  Los  Angeles  Edison  Light 

&  Power  Co.  is  to  install  a  plant  as  the  General  Electric  licensees 
in  this  city.  The  plant  will  have  the  capacity  of  30,000  incan- 
descent and  500  arcs,  and  will  cost  approximately  $500,000. 
Chas.  R.  Lloyd  of  San  Francisco  is  at  the  head  of  the  company, 
which  has  bought  the  Lester  F.  Scott  franchise.  Work  will  be 
commenced  within  thirty  days. 

San  Bernardino,  Cal. — The  following  bids  have  been  received 
for  60  or  more  2,000  c.  p.  arc  lamps  for  lighting  the  city  during 
the  ensuing  year:  San  Bernardino  Electric  Co.,  $5.90  per  lamp 
per  month;  Electric  Light  and  Power  Co., $7  per  lamp  per  month; 
San  Antonio  Electric  Light  and  Power  Co.,  $6.51  per  lamp  per 

month.     Contract    was    awarded     to     the     first    named It 

is  announced  that  Chas.  R.  Lloyd,  President  of  the 
San  Bernardino  Electric  Light  Co.,  has  succeeded  in 
purchasing  the  entire  plant  of  the  Electric  Light  & 
Power  Co.,  excluding  only  the  gas  works.  This  includes 
the  electric  station  in  this  city  and  at  East  Riverside. 
Inasmuch  as  the  San  Bernardino  Electric  Light  Co.  is  at  present 
utilizing  all  the  power  that  can  be  developed  from  the  irriga- 
tion ditch  at  Kehl's  mill,  it  is  possible  that  the  additional  power 
necessary  will  be  secured  from  the  Redlands  Light  &  Power  Co. 


TRdNSPORT/ITION. 


San  Jose,  Cal. — Popp  &  Hogan  have  installed  a  500  volt  West- 
inghouse  motor. 

San  Bernardino,  Cal. — The  horse  car  system  will  probably  be 
equipped  as  an  electric  line  in  the  spring. 

Sacramento,  Cal. — The  Sacramento,  Fair  Oaks  and  Orange- 
vale  Railway  Company  has  secured  the  franchise  for  which  it 
appnea. 
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Helena,  Mont.— D.  B.  May,  formerly  of  Billings,  is  endeavor- 
ing to  secure  a  franchise  for  an  electric  road  in  Yellowstone 
National  Park. 

Tacoma,  Wash. — The  Tacoma  Railway  and  Motor  Co.  is  haul- 
ing its  wood  trains  by  100  horse  power  electric  locomotive,  con- 
sisting of  a  box  car  equipped  with  four  two-horse  power  motors. 

Ventura,  Cal. — Nothing  will  be  done  towards  building  an 
electric  railway  between  Ventura  and  Santa  Paula  until  the 
Ojai  Valley  railroad  scheme  is  assured.  E.  S.  Thatcher  is 
chairman  of  the  Citizens'  Committee  having  the  matter  in 
charge. 

Monte  Cristo,  Wash. — Thos.  Imeson,  of  Seattle,  is  installing 
considerable  electric  mining  apparatus  in  the  Monte  Cristo 
mines.  The  transmission  circuits  fbr  the  Burleigh  Rock  Drill 
in  the  Pride  of  the  Mountain  mine  are  finished,  and  the  electric 
drills  will  soon  be  in  operation. 

Anaconda,  Mont. — The  Anaconda  Electric  Railway  &  Power 
Co.  is  installing  five  Leffel  turbines  of  800  horse  power  to  run 
under  a  140  foot  head.  These  turbines  are  coupled  direct  to  the 
generators,  and  one  is  a  triple  cascade  wheel,  each  wheel  having 
three  nozzles. 

Berkeley,  Cal. — It  is  reported  that  the  Oakland  Consolidated 
Street  Railway  Co.  will  extend  its  lines  to  North  and  West 
Berkeley  in  the  spring.  The  route  to  North  Berkeley  will  prob- 
ably be  up  Oxford  street  and  down  Milvia  street,  while  the 
road  to  West  Berkeley  will  undoubtedly  be  along  University 
avenue. 

Napa,  Cal. — The  franchise  for  an  electric  railroad  through  the 
Napa  Valley,  granted  to  L.  Grothwell  last  June  has  been  can- 
celled because  of  failure  to  file  a  satisfactory  bond. Mass 

meetings  are  being  held  in  behalf  of  the  proposition  of  trans- 
mitting power  here  from  Clear  Lake,  for  street  railway  and 
other  purposes. 

Elmhurst,  Cal. — The  Oakland,  San  Leandro  &.  Haywards 
Electric  Railway  is  double-tracking  the  country  divisions  of 
its  lines.  Fifty-six  lbs.  English  T  rails  are  being  used  and  the 
overhead  equipment  is  being  altered  from  bracket  to  span  wire 

suspension. Experiments  are  being  made  at  the  O.  S.  L.  &  H. 

Electric  power-house  in  the  way  of  increasing  the  draught  by 
blowing  jets  of  steam  through  the  coals  from  beneath  the 
grates. 

San  Jose,  Cal. — The  total  subscriptions  to  the  proposed  elec- 
tric railway  from  San  Jose  to  Saratoga  now  amount  to  $15,000. 
The  Board  of  Trade  has  requested  L.  M.  Hale,  the  local  repre- 
sentative of  an  Eastern  syndicate,  to  petition  the  Board  of 
Supervisors  for  the  necessary  franchise  at  once.  It  is  hoped 
that  the  new  line  will  be  in  operation  during  the  Rose  Carnival 
in  May.  Mr.  Hale  has  renewed  the  proposition  to  build  the  road 
for  $200,000,  provided  $50,000  is  subscribed  locally. 

Los  Angeles,  Cal. — Francisca  A.  Jeresun  has  applied  for  an 
electric  railway  franchise  over  Fifth  and  Main  streets. Dur- 
ing February  The  Los  Angeles  Con.  Street  Railway  Co.  will 
have  all  its  lines  operated  by  electricity. The  Board  of  Super- 
visors will  receive  bids  on  February  10th  for  an  electric  rail- 
way franchise  for  50  years  from  Los  Angeles  to  Santa  Monica, 


on  petition  of  E.  P.  Clark. The  Main  Street  and  Agricultural 

Park  Railway  has  been  sold  to  the  Los  Angeles  Electric  Rail- 
way Co. 

Oakland,  Cal. — The  Piedmont  &  Mountain  View  Railway  Co. 
has  converted  seven  cable  cars  into  double  end  electric  cars, 
each  having  two  40  horse  power  equipments  in  addition  to  the 
usual  cable  grip  and  track  brakes.  These  cars  have  been  run 
experimentally  over  the  Piedmont  Hills  division  of  the  road, 
which  has  just  been  equipped  with  electricity,  the  maximum 
grade  of  which  is  14.5  per  cent.  The  heaviest  travel  is  on  Sun- 
days, when  both  the  cable  and  electric  systems  will  operate  on 
the  same  route,  but  on  week  days  the  trolley  alone  will  be  used. 

Certain  Oakland  capitalists  have  inaugurated  a  movement 

to  build  an  electric  road  from  Lower  Lake  to  Vineyard,  12  miles 
from  Napa.  W.  H.  McKinnon  of  Oakland  and  Richard  Wylie 
of  Napa  are  prominent  in  the  scheme.  It  is  proposed  to  develop 
power  on  Cache  Creek,  Lake  county,  where  7,500  horse  power 
is  available. 

Portland,  Or. — The  Portland  General  Electric  Co.  has  acquired 
control  of  the  Union  Power  Company,  which  until  the  present 
time  has  been  supplying  power  for  all  the  street  railway  sys- 
tems in  the  city  except  the  lines  of  the  City  and  Suburban  Com- 
pany. The  Union  power  plant  has  a  capacity  of  1,400  horse 
power,  and  in  all  probability  it  will  be  supplanted  by  the  use  of 

power  transmitted  from  Oregon  City. The  projectors  of  the 

First  Street  Electric  Railway  contemplate  extending  the  line 
south  from  Jefferson  street  to  Grant  street,  a  distance  of  ten 
blocks. 

Truckee,  Cal. — D.  B.  and  C.  T.  Bliss  of  Nevada,  intend  to  build 
a  broad-gauge  electric  road  over  the  Sierras  from  Truckee  to 
Lake  Tahoe,  a  distance  of  16  miles,  at  a  cost  of  $100,000.  Power 
will  be  obtained  from  the  outlet  of  the  lake,  and  it  is  expected 
that  the  line  will  be  finished  by  June  1st.  Elaborate  improve- 
ments intending  to  enhance  the  attractiveness  of  Lake  Tahoe 
are  also  being  cai-ried  out  by  these  parties,  prominent  among 
which  is  the  building  of  a  steel  passenger  steamer  costing  $70,- 
000.  This  craft,  which  is  now  being  built  by  the  Union  Iron 
Works,  will  have  a  speed  of  23%  knots  per  hour,  and  will  be 
fitted  with  all  modern  equipments,  including  electric  lights. 

San  Francisco,  Cal. — The  Mission  street  line  of  the  Market 
Street  Railway  Co.  will  soon  be  extended  out  Mission  road  to 
the  county  line  and  also  across  Sickles  avenue  to  the  S.  P. 

depot  in  Oceanview. Trial  trips  have  been  made  over  the 

Sutro  road,  and  its  formal  opening  occurred  February  1st. 
The  line  starts  at  the  intersection  of  Central  avenue  and  Geary 
street,  running  out  Central  avenue  to  California,  to  William- 
son, to  Richmond  avenue,  to  First  avenue,  to  Clement  street, 
to  33d  avenue,  to  Point  Lobos  avenue  and  Point  Lobos  road,  to 
48th  avenue,  and  winding  down  thence  to  the  Sutro  baths  near 

the  beach. The  surveys  for  the  Mill  Valley  and  Mt.  Tamal- 

pais  Scenic  Railway  have  been  completed,  and  plans  for  the 
equipment,  including  the  power  house,  have  been  prepared  by 
Messrs.  W.  Stuart-Smith  and  Sidney  Sprout,  Consulting  and 
Supervising  Electrical  Engineers.  The  power  house  will  be 
located  in  Mill  Valley,  whence  the  road  will  continue  through 
Blythdale,  then  up  on  the  mountain  at  a  maximum  gradient  of 
7%  per  cent.  Ground  on  the  line  will  be  broken  on  February 
3d.  The  original  intention  to  construct  a  cog  or  cable  road  has 
been  abandoned  and  the  trolley  system  alone  will  be  used. 
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The  Sutro   F^ailroad 

The  Sutro  railroad  is  popularly  believed  to  have  been  marine  view  that  is  unsurpassed,  while  the  hand  of  man 
built  as  the  result  of  a  disagreement  between  Adolph  has  made  Sutro  Heights  a  garden  of  beauty  and  has 
Sutro  and  0.  1*.  Huntington  over  the  fact  that  until  the      wrought  novelties  and  attractions     that     will     amuse 
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Figure  1—  The  Great  Baths  as  Seen  from  the  Sutro  Railroad. 


Sutro  railroad  became  a  certainty  the  street  car  lines 
controlled  by  Mr.  Huntington  persisted  in  maintaining 
a  10-cent  fare  to  the  Cliff  House.  Be  this  as  it  may,  it  is 
certain  that  Mr.  Sutro  had  long  cherished  the  idea  of 
securing  cheap  transportation  to  the  ocean  beach  with 
the  hope  that  it  might  become  the  Mecca  of  the  thou- 
sands whom  he  believed  would  appreciate  the  magni- 
ficent baths  he  had  erected  and  the  many  other  features 
of  interest  thereto  to  be  found.  Here  may  be  seen,  as  na- 
ture's contribution,  the  world-famed  seal  rocks  and  a 


every  class,  whether  young  or  old,  rich  or  poor.  The 
Sutro  baths  are  unequaled  anywhere  in  point  of  size 
and  magnificence,  and  while  Mr.  Sutro  has  spared 
neither  money  or  effort  in  their  perfection,  he  has  found 
time  to  carry  out  engineering  details  of  his  own  concep- 
tion that  prove  unique  and  of  great  utility. 

The  power  house  for  the  Sutro  railroad  adjoins  the 
baths  and  a  person  standing  in  its  doorway  can  easily 
toss  a  stone  into  the  surf.  The  water  for  the  baths  is 
secured  in  a  way  that  is  decidedly  novel.    The  baths  are 
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built  in  a  crescent-shaped  cove,  upon  one  point  of  which 
stands  the  Cliff  House,  while  the  other  point  is  a  cape 
of  rocks,  perhaps  300  feet  from  the  power  house,  that 
stands  boldly  into  the  sea.  This  cap  has  been  tunnelled 
and  its  outer  portion  has  been  expanded  into  a  basin 
cut  out  of  the  solid  rock  and  of  such  an  elevation  above 
the  water  that  each  breaker  dashing  against  the  rocks 
forces  its  crest  up  and  over  the  brink  into  the  basin. 


The  situation  therefore  becomes  an  ideal  one  for  the 
operation  of  condensing  engines  and  it  was  a  realization 
of  this  fact  which  led  to  locating  the  power  house  at 
this  site.  The  gain  in  using  the  water  thus  obtained  for 
condensers  is  two-fold  in  that  it  not  only  increases  the 
engine  efficiency,  but  that  it  also  warms  the  water  for 
the  baths,  and  as  the  water  from  the  catch  basin  is  at  a 
considerable  head    as    stated,  it    is    run  by   gravity 
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Figure  2  — Babcock  &  Wilcox  Eoilees  in  the  Sutro  Railroad. 


The  waves  beat  against  the  rocks  at  this  point  with  un- 
relenting fury,  for  the  point  forms  the  south  side  at  the 
entrance  of  Golden  Gate  and  so  heavy  is  the  swell  that 
it  is  estimated  that  some  waves  throw  as  much  as  200,- 
000  cubic  yards  of  water  into  the  catch  basin.  This 
water  is  perfectly  clean,  but  oft  times  contains  sand,  to 
i'ispose  of  which  the  water  is  carried  through  the  tun- 
rel  named  and  about  150  feet  of  masonry  canals  into 
a.  settling  reservoir,  where  the  sand  settles  and  at  low 
tide  is  drawn  off  from  the  bottom  by  means  of  sluice 
gates  placed  therein.  The  catch  basin  holds  the  water 
at  an  elevaton  of  twelve  feet  above  high  tide,  which  is 
sufficient  head  to  supply  the  baths  and  allow  the  latter 
tr  be  drained  at  low  tide  by  gravity. 


through  the  condensers  into  the  baths  and  discharged 
from  the  tanks  in  the  same  manner. 

Considerable  interest  is  awakened  in  the  visitor  by  the 
very  perfect  manner  in  which  the  immense  swimming 
tanks  in  the  baths  are  illuminated.  This  is  done  through 
the  use  of  fifty  General  Incandescent  inverted  arc  lampF, 
installed  by  the  Abner  Doble  Company.  These  lamps 
are  provided  with  reflectors  and  placed  over  the  water 
at  an  elevation  of  about  forty  feet.  The  lights  cast  no 
shadows  and  so  perfect  is  the  illumination  that  the  seams 
in  the  concrete  work  of  the  basins  are  clearly  dis  ernable 
through  nine  feet  of  salt  water. 

The  power  house  contains  one  400-kilowatt  and  one 
200-kilowatt  General  Electric  railway  generators  and 
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one  75-kilowatt  multipolar  125-volt  generator  for  oper- 
ating the  1,200  incandescent  lamps  in  the  baths.  These 
machines  are  all  of  the  ordinary  six-pole  type  and  are 
driven  by  suitable  verticle  compound  engines  manu- 
factured by  the  Pulton  Engineering  and  Ship  Building- 
Works  of  San  Pracisco.  The  boilers  are  fine  examples 
of  the  Babcock  &  Wilcox  Company's  new  wrought  steel 
sectional    water    tube    safety    boilers,  being  made  of 


house  Electric  and  Manufacturing  Company  has  placed 
six  type  "12  A"  twenty-five-horsepower  equipments, 
while  there  have  also  been  installed  six  "G.  E.  800s." 
The  Walker  motors  are  all  of  the  spring  mounted  sus- 
pension and  series  parallel  controllers  of  the  familiar 
forms  are  used  with  the  exception  that  the  road  is  to 
bear  the  distinction  of  being  the  first  to  be  equipped 
with  the  new  Walker  three-barrel  controller.    The  cars 
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Figure  3  — Engine  Room  of  the  Sutro  Railroad  and  Baths. 


wrought  steel  throughout,  while  the  steel  forgings  are 
simple  and  ingenious  and  differ  from  anything  hereto- 
fore installed  in  San  Francisco.  As  shown  in  the  illus- 
tration each  boiler  has  an  independent  setting,  thus  af- 
fording special  facility  and  accessibility  for  inspection, 
in  addition  to  which  each  boiler  is  perfectly  indepen- 
dent of  its  own  brick  work,  thus  preventing  the  strain 
of  expansion  and  contraction  from  being  thrown  upon 
the  settings.  The  boilers  are  capable  of  withstanding  a 
working  pressure  of  200  pounds  per  square  inch  with 
perfect  safety  and  are  withal  of  general  superiority. 

The  railway  equipment  is  generally  of  the  Walker 
type,  there  being  fifteen  No.  10  double  equipments, 
each  of  fifty  horsepower.      In  addition,  the  Westing- 


are  of  the  double  and  combination  type,  and  are  thirty- 
seven  feet  in  length  over  all,  and  eight  feet  wide.  They 
are  built  in  a  most  substantial  manner  Avith  steel  beanie 
and  are  finished  in  ash  and  mahogany  and  plate  glass. 
These  cars  are  from  the  W.  L.  Holman  car  works  of  San 
Francisco  and  are  the  most  attractive  yet  seen. 

The  only  connection  made  by  the  Sutro  railroad  is 
that  with  the  Sutter  Street  Railroad  Company,  wIiosd 
cable  lines  are  well  distributed  over  the  city.  The  Sut- 
ter street  line  terminates  at  Central  avenue,  where 
transfers  are  issued  to  the  Sutro  railroad  and  from  this 
point  the  electric  cars  proceed  out  through  Richmond 
to  their  destination  over  a  line  having  a  maximum 
grade  of  1°-5  per  cent.  Sixty-five-pound  T  rails  arc  used 
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throughout  and  these  are  bonded  by  three  laps  of  No. 
00  wire.  The  track  is  of  standard  gauge  and  is  carried 
on  split  redwood  ties,  well  ballasted  and  tamped  with 
crushed  basalt  rock  with  which  the  streets  along  winch 
the'  line  runs  are  built.  A  branch  line  three-quarters  of 
a  mile  in  length  leaves  the  main  line  on  Clement  street 
and  Eighth  avenue  allcj  continues  out  the  latter  thor- 
oughfare to  Golden  Gate  Park,  thus  affording  a  park 


roof  of  the  baths  and  the  road  throughout  evinces  cai'e- 
ful  consideration  for  the  comfort  and  convenience  of  its 
patrons  to  an  extent  that  is  exemplary. 


NEW  POWER  TRANSMISSION  PLANTS. 

The  electrical  equipment  of  the     extensive     cotton 
mills  of  the  Pelzer  Manufacturing  Company,  one  of  the 


mi 
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Figure  4  —  Car  Barn  of  the  Sutro  Railroad. 


terminus  for  the  Sutter  street  line. 

Those  who  frequented  the  California  Midwinter  In- 
ternational Exposition  will  recognize  many  of  its  at- 
tractions at  the  Cliff  House,  where  may  be  found  the 
Firth  wheel,  the  mirror  maze,  the  haunted  swing  and 
many  other  novelties  of  the  Midway,  all  of  which  have 
been  restored  on  the  open  ground  above  the  baths.  It 
is  also  understood  that  the  electric  tower  is  to  be  sim- 
ilarly restored  at  this  place,  while  within  the  baths  the 
spacious  galleries  have  been  filled  with  choice  speci- 
mens of  natural  history  that  have  been  gathered  by 
Mr.  Sutro's  agents  in  all  parts  of  the  world.  Every  com- 
fort has  been  provided  for  guests,  even  to  the  extent  of 
building  the  terminal  station  of  the  railway  under  the 


largest  cotton  goods  manufacturing  concerns  in  the 
south,  is  rapidly  nearing  completion.  The  motive  power 
is  derived  from  Victor  turbine  water  wheels  driving  3 
750  kilowatt  three-phase  generators,  wound  for  3,300 
volts.  The  water  wheels  turn  at  a  speed  of  104  revolu- 
tions per  minute.  The  electricity  generated  at  the  pow- 
er house  will  be  carried  a  distance  of  three  and  a  half 
miles  to  Telzer,  where  it  will  enter  the  mills  and  drive 
the  following  motors:  One  400  horsepower  synchron- 
ous motor  wound  for  high  potential,  and  three  multi- 
phase motors  of  varying  capacities  from  5  horsepower 
up  to  110  horsepower.  The  majority  of  these  motors 
will  be  of  the  inverted  type,  suspended  from  the  ceil- 
ing in  the  different  rooms.  They  will  receive  the  cur- 
rent at  a  low  potential  from  step-down  transformers 
placed  in  the  substation  at  the  mills.  The  mills  will  also 
be  lighted  from  the  same  circuit. 
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ELECTRICITY  ON  THE  BROOKLYN  BRIDGE. 


The  first  official  exhibition  of  electricity  as  applied  to 
the  switching  of  the  cars  on  the  Brooklyn  bridge  was 


The  use  of  electricity  in  place  of  steam  for  switch- 
ing the  cars  at  either  end  of  the  Brooklyn  bridge  has 
been  recognized  as  the  only  suitable  method  ever  since 
the  electric  railway  motor  became  a  practical  fact.  But 
not  until  the  motor  had  been  adapted  to  heavy  train  ser- 
vice and  had  proved  successful  on  the  West  Side  Ele- 


Figure  1  —  Electricity  on  the  Brooklyn  Bridge— The  Old  and  the  New  Locomotives. 

made  on  February  8th.  The  motor  car  was  coupled  to      vated  road  at  Chicago,  the  Nantasket  Beach  division  of 
three  of  the  ordinary  passenger  cars  and  the  train  was      the  New  York,  New  Haven  &  Hartford  railroad  and  on 


Figure  2  — Electricity  on  the  Brooklyn  Bridge— The  Electric  Motor  Car. 


switched  from  the  incoming  to  the  outgoing  platforms 
and  thence  to  the  cable  sheaves  several  times.  The  car 
was  then  taken  over  the  complete  bridge  circuit  twice, 
and  complete  satisfaction  was  expressed  at  the  manner 
in  which  the  work  was  performed. 


the  Baltimore  &  Ohio  main  line,  did  its  employment  in 
the  bridge  service  become  possible.  Experiment  is  not  a 
function  of  a  municipal  body,  such  as  that  governing 
the  operation  of  the  bridge,  consequently  it  hesitated  to 
apply  electricity  to  bridge  traction  service,  until  it  was 
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certain  that  if  applied  it  would  work  witkoutakite.li.  Tke 
Chicago  road  kas  been  running  without  a  break  of  any 
kind  since  last  June,  tke  Nantasket  Beack  road  was  op- 
erated during  tke  summer  witkout  tke  sligktest  trouble 
and  tke  electric  locomotives  of  tke  B.  &.  O.  road  kave 
been  conducting  tke  entire  freigkt  service  tkrougk  the 
tunnel  since  the  2d  of  August  last. 

To  enable  the  bridge  trustees  and  the  engineer  the 
better  to  judge  of  the  advantages  which  electric  motive 
power  migkt  offer  over  tke  steam  power  kitkerto  em- 
ployed for  switching  service,  bids  were  called  for 
tke  proposed  electrical  equipment,  to  wkick  tke  Gen- 
eral Electric  Company  responded,  offering  to  fully 
equip  one  car,  operate  it  for  thirty  days  and  at  tke  end 


new  motor  and  tke  new  principle  of  operation  it  is  ex- 
pected tkat  passengers  will  at  all  times  kave  cars  wait- 
ing for  tkem.  Besides  tke  gain  in  time  in  tke  switcking 
process  all  tke  noise,  smoke,  steam  and  gases  of  tke 
steam  locomotive  will  be  eliminated  and  tkis  in  itself 
will  be  no  small  gain. 

One  of  tke  regular  passenger  cars  of  tke  Brooklyn 
Bridge  kas  been  selected  to  receive  the  first  .electrical 
equipment.  All  appartus,  except  tke  controlling  kandles 
and  circuit  breakers  will  be  placed  out  of  sigkt  beneath 
the  floor  of  the  car.  The  ordinary  light  Pullman  trucks 
and  tke  cable  grip  meckanism  kave  been  removed,  and 
as  heavier  trucks  were  necessary  to  carry  tke  motors, 
tkey  were  supplied  by  tke  McG-uire  Company  of  Cki- 


Figure  3— Electricity  on  the  Brooklyn  Bridge— Motor  and  Truck  Mountings. 


of  that  time,  if  the  results  were  not  satisfactory,  to  re- 
store the  car  to  its  original  condition  and  bear  the  cost 
of  the  experiment. 

If  the  general  plan  adopted  at  first  prove  economical 
and  satisfactory,  a  certain  number  of  cars  will  be  equip- 
ped with  four  motors,  one  on  each  axle.  These  motor 
cars  will  each  remain  with  its  own  train  at  all  times, 
switching  it  from  the  incoming  to  the  outgoing  tracks 
and  pulling  or  pusking  it  over  tke  tilting  skeaves  wken 
tke  grips  will  take  up  tke  cable  and  tke  motors  cease 
work.  Should  tke  grips  slip  while  the  train  is  mount- 
ing the  3.78  per  cent  grade  the  motors  can  assist  the 
trains  over  the  summit.  Moreover,  during  the  early 
morning  hours,  when  traffic  is  light  and  the  cable  is  not 
running  the  trains  can  be  operated  entirely  by  motor 
cars,  as  they  are  now  by  the  steam  locomotives.  The 
eventual  outcome  will  probably  be  the  exclusive  opera- 
tion of  the  Bridge  railroad  by  electric  motor  cars.  Mean- 
while they  will  switch  the  trains,  and  as  each  train  is 
equipped  with  its  own  motor  car,  all  the  interference 
which  the  steam  locomotives  have  hitherto  placed  in 
the  way  of  the  incoming  and  outgoing  trains  will  be 
done  away  with  and  the  complexity  of  the  switching  be 
greatly  reduced.  At  present  the  time  consumed  in 
switching  a  train  is  twenty  seconds  and  in  that  time  a 
vast  number  of  people  gather  on  the  platforms.  With  the 


cago,  which  combine  the  excellent  features  of  passenger 
and  locomotive  trucks. 

Tke  general  character  of  the  motor  equipment  is  sim- 
ilar to  that  in  use  on  the  Chicago  Elevated  and  Nan- 
tasket  Beach  roads  above  mentioned.  The  motors  are 
known  as  tke  "G.  E.  1200,"  from  tke  fact  tkat  under  nor- 
mal conditions  eack  will  exert  a  korizontal  draw-bar 
effort  of  1,200  pounds  wken  mounted  on  a  33-inch  wheel. 
Four  of  these  motors  are  employed,  one  to  each  axle  or 
two  to  each  truck.  Tkey  are  completely  incased  and  are 
water  and  dust  tigkt.  Tke  armatures  are  of  tke  well- 
known  iron-clad  type,  tke  Eickmeyer  windings  used  be- 
ing sunk  into  slots  in  tke  armature  core,  wkick  avoids 
tke  crossing  of  two  wires  of  large  difference  of  potential. 
Tke  insulation  is  substantial  and  eack  segment  of  tke 
commutator  is  of  kard  drawn  copper.  Tke  armature  is 
mounted  on  a  sieve  keyed  to  tke  skaft,  wkick  may  be 
withdrawn  witkout  interefering  witk  tke  armature 
structure.  Tke  field  frame  is  of  cast  steel,  and  tke  ratio 
of  reduction  between  tke  armature  skaft  pinion  and  tke 
wkeel  gear  is  3.5  to  1.  Eack  motor  weighs 
about  three  thousand  pounds.  With  this  equip- 
ment and  the  regular  train  a  speed  of  about 
fifteen  miles  an  hour  may  be  obtained.  Each  mo- 
tor is  suspended  on  the  truck  from  two  trunnions  in  tke 
upper  field  set  in  two  bars,  tke  outer  ends  of  tke  bar 
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resting  on  eliptical  springs,  which  relieves  the  axle  of 
nearly  all  the  weight  of  the  motor.  The  controllers  used 
are  of  the  L  4  type,  which  have  given  such  general  satis- 
faction on  the  Chicago  roads.  The  indicating  dial  of  the 
controller  is  placed  at  the  top  of  the  platform  rail  and  is 
lettered  "series,"  "multiiple"  and  "off,"  showing  exactly 
the  position  of  the  controller  itself.  The  reversing 
handle  is  jointed  and  can  be  placed  on  or  taken  off  the 
reversing  switch  spindle  only  when  the  controller  han- 
dle points  to  the  "off"  position,  showing  that  there  is 
no  current  in  the  motors  at  that  moment.  The  controller 
itself  has  no  effect  until  the  long  arm  of  this  jointed  han- 
dle is  dropped  into  the  "forward"  or  "reversing"  notches 
in  the  reversing  handle  plate.  There  are  two  controllers, 
each  operated  from  its  own  platform  and  either  con- 
troller will  operate  the  four  motors  or  any  two  of  them 
as  may  be  desired. 


play  up  and  down  to  conform  to  the  varying  heights 
of  the  overhead  wire.  With  this  collector  the  trouble 
of  reversing  is  entirely  done  away  with.  The  power  to 
run  the  car  will  be  taken  from  the  overhead  wire  al- 
ready in  position  supplying  current  to  the  electric  lights 
in  the  cars.  The  extra  current,  however,  will  be  sup- 
plied from  Fulton  street  feeder  of  the  Kent  avenue  sta- 
tion of  the  Brooklyn  City  Railway,  the  return  wire  be- 
ing connected  to  the  rails  of  the  surface  road. 


THE   BALDWIN-WESTINGHOUSE   ELECTRIC   LO- 
COMOTIVES. 


The  Westinghouse  Electric  and  Manufacturing  Com- 
pany has  received  the  first  electric  locomotive  manu- 
factured under  the  arrangement  entered  into  some  time 


The  Baldin- Westinghouse  Electric  Locomotives. 


The  resistance  as  well  as  tfie  magnetic  cutouts  are 
placed  beneath  the  car  floor.  Beneath  each  hood  of  the 
car  is  an  automatic  circuit  breaker,  placed  within  easy 
reach  of  the  motorman.  The  operation  of  this  device  is 
instantaneous  and  is  an  effectual  safeguard  against  any 
accident  to  the  motor.  Those  circuit  breakers  take  the 
place  of  the  main  circuit  hood  switches,  but  are  wired 
in  multiple  with  each  other  instead  of  in  series.  To 
guard  against  any  possibility  of  one  being  closed  while 
the  motorman  is  at  the  other  end  of  the  car  and  desires 
to  open  the  main  circuit,  only  one  handle  is  provided. 
The  handle  cannot  be  taken  off  without  opening  the  cir- 
cuit breaker  and  when  removed  the  circuit  is  locked 
open.  As  the  motorman  must  take  the  controller  and 
circiut  breaker  handles  with  him  when  changing  ends 
all  danger  of  complication  is  avoided. 

The  collector,  which  will-  take  the  current  from  the 
overhead  wire  is  a  diamond-shaped  frame  of  metal  set 
longitudinally  upon  the  roof  of  the  car  and  carrying  at 
right  angles  a  bar  in  the  center  of  which  is  a  roller.  The 
arms  are  wide  enough  to  preclude  anv  possilitv  of  miss- 
ing contact.  The  diamond  frame  is  depressable  and  ex- 
pansible on  the  principle  of  the  pantograph,  allowing  a 


ago  between  the  Westinghouse  Company  and  the  Bald- 
win Locomotive  Works  of  Philadelphia,  hi  appearance 
the  locomotive  is  much  different  from  the  steam  loco- 
motive, and  it  also  shows  radical  departures  in  con- 
struction from  every  electric  locomotive  hitherto  manu- 
factured. It  is  thirty-eight  feet  long  and  nine  feet 
across.  All  the  operating  parts  of  the  locomotive  have 
been  placed  on  the  track  and  the  body  of  the  car  will 
only  contain  controlling  apparatus,  and  can  be  utilized 
as  a  receptacle  for  such  appliances  as  are  usually  car- 
ried by  any  train.  It  may  also  be  used  as  a  freight  or 
baggage  car. 

One  of  the  characteristic  features  of  the  locomtive  is 
the  truck,  which  has  eight  wheels  and  is  constructed  in 
a  very  substantial  manner.  The  wheels  are  forty-two 
inches  in  diameter.  There  will  be  four  motors  of  200 
horsepower  each  connected  to  the  axles  of  the  locomo- 
tive. Thus  the  entire  weight  of  the  locomotive  will  be 
placed  upon  the  truck,  thereby  becoming  available  for 
adhesion.  This  feature  of  construction  will  be  readily 
recognized  as  a  very  advantageous  one  over  other  loco- 
motives, where  only  a  small  percentage  of  the  weight  is 
available  for  adhesion. 
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The  locomotive  completely  equipped  will  weigh  1G0,- 
000  pounds.  The  motors  will  be  geared,  which  method 
has  been  decided  upon  so  as  to  enable  the  company  to 
use  more  efficient  and  durable  motors  and  also  greatly 
reduce  the  cost  of  the  locomotive.  It  is  stated  that  while 
the  electric  locomotive  used  in  the  Baltimore  tunuel  cost 
150,000,  the  Baldwin- Westinghouse  locomotive  will  cost 
less  than  one-third  of  that  amount,,  and  yet  it  will  be 
able  to  accomplish  the  same  work.  The  Baldwin- West- 
inghouse combination  is  constructing  engines  for  all 
kinds  of  purposes.  The  one  described  here  is  the  regu- 
lar passenger  engine,  rated  at  1,000  horsepower  capac- 
ity. Then  there  will  be  locomotives  made  to  be  used  in 
mines.  The  latter  will  have  six  driving  wheels  and  the 
superstructure  will  consist  of  a  sheet  iron  cab.  The 
switching  locomotive  will  also  have  a  cab  as  a  super- 
structure. There  will  also  be  manufactured  locomotives 
for  tunnel  work,  suburban  traffic  and  rack  locomotives, 
as  well  as  for  elevated  railroads. 

It  is  expected  that  within  a  few  days  the  second  loco- 
motive, as  completed  by  the  Baldwin  people,  will  be  re- 
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INCANDESCENT  LAMP  EFFICIENCY. 

BY  LIEUT.  W.  STUART-SMITH,  U.  S.  N. 


In  a  paper  read  before  the  American  Institue  of  Elec- 
trical Engineers  in  1893  Mr.  Carl  Hering  said:  "It  is 
descent  lamps  to  have  a  long  life;  the  object  of  this 
paper  is  to  show  that  this  is  a  delusion  and  that  it  is  not 
substantiated  by  facts,  but  on  the  contrary  under  nor- 
mal conditions  a  very  much  shorter  life  represents  an 
actual  gain  in  dollars  and  cents."  At  the  close  of  an 
able  paper  he  says :  "The  results  clearly  show  that  it  is 
absurd  to  keep  lamps  running  too  long  and  that  the 
life  of  our  present  lamps  is  more  than  sufficiently  good." 

Of  course  Mr.  Hering  cannot  be  accused  of  advocat- 
ing the  idea  that  long  life  under  any  circumstances  is 
bad,  but  his  meaning  is  that  while  lamps  are  subject  to 
their  present  infirmities  such  as  rapid  falling  off  in  ef- 
ficiency of  filament  as  a  light  producing  medium  and 
rapid  falling  off  in  efficiency  of  the  globe  as  a  light  trans- 
mitting medium  (owing  to  blackening,  etc.)  it  is  folly  to 
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Incandescent  Lamp  Efficiency." 


ceived  at  the  East  Pittsburg  factory  of  the  Westing- 
house  Electric  and  Manufacturing  Company.  This  last 
one  will  be  of  the  elevated  railroad  type  and  is  an  ex- 
ample of  a  motor  car  of  the  Manhattan  Elevated  Kail- 
road  of  New  York. 

As  far  as  the  speed  of  these  new  locomotives  is  con- 
cerned, it  may  be  stated  that  the  motors  have  been  gear- 
ed to  produce  a  speed  of  seventy-five  miles  au  hour,  al- 
though it  may  reach  125  miles  an  hour,  if  it  were  de- 
manded. All  Westinghouse-Baldwin  locomotives  will 
be  equipped  with  air  brakes,  which  will  be  operated  in 
the  usual  manner  by  air  pump  underneath  the  car  and 
which  will  be  driven  by  an  electric  motor. 

The  Westinghouse-Baldwin  locomotives  have  been 
designed  so  as  to  be  utilized  with  any  method  of  electric 
traction.  They  can  be  used  with  the  trolley  system,  the 
third  rail  system,  the  Westinghouse  electro-magnetic 
system,  and  they  can  also  be  utilized  in  connection  with 
the  Tesla  polyphase  system. 

Since  it  has  become  known  that  the  Baldwin-West- 
inghouse  companies  are  constructing  electric  locomo- 
tives inquiries  have  come  from  all  over  the  world  for 
such  machines,  indicating  the  wonderful  demand  there 
is  for  such  engines  when  they  are  manufactured  by  such 
well-known  firms  as  the  Baldwin  Locomtive  Works  and 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany. 

W.  H.  Preece,  Electrician-in-Chief  of  the  General 
Post  Office  of  London,  Eng.,  states  that  since  the  intro- 
duction of  electric  light  at  the  General  Post  Office,  the 
number  of  days  of  absence  because  of  illness  among 
the  officials  has  ben  reduced  to  two  per  annum  for  each 
individual,  effecting  a  saving  of  no  less  than  3,000  days 
of  work  per  year. 


attempt  to  retain  them  indefinitely  on  the  active  list  to 
the  detriment  of  a  service,  the  efficiency  of  which  would 
be  increased  by  the  more  rapid  promotion  of  the  young- 
er and  more  progressive  lamps.  It  is,  of  course,  desir- 
able that  the  life  be  increased  indefinitely,  if  the  effici- 
generally  supposed  that  it  is  an  advantage  for  incair— 
ency  can  be  maintained  and  to  this  end  much  study  and 
experiment  has  been  given. 

Considering  the  globe,  there  is  evidently  but  one 
method  of  maintaining  its  efficiency,  viz.,  by  preventing 
any  deposit  which  will  interfere  with  free  transmission 
of  light.  Considering  the  filament,  there  are  manifestly 
two  methods  open,  either  of  which  will  be  effective; 
First,  by  preventing  any  removal  of  material  from  fila- 
ment, by  vaporization  or  otherwise,  thus  maintaining 
permanently  the  original  surface;  second,  by  causing 
the  removal  of  material  to  be  uniform  over  the  entire 
surface,  thereby  keeping  the  character  of  the  surface 
the  same  during  the  life  of  the  filament.  Maintaining 
the  efficiency  of  the  globe  evidently  depends  upon  the 
first  method  of  maintaining  the  efficiency  of  the  fila- 
ment since  ifthereisnoremovalof  materialfrom  the  fila- 
ment there  can  be  no  deposit  on  the  globe,  also  if  such 
removal  could  be  prevented  the  life  would  be  indefinite- 
lv  prolonged  if  there  were  no  other  fnrres  operating1  to 
cause  rupture.  In  practice  the  life  of  the  filament  would 
be  limited  bv  its  abilitv  to  withstand  the  shock  to  which 
it  is  snbiected  each  time  a  high  e.  m.  f.  is  suddenly  ap- 
plied, but  during  the  life  the  efficiency  and  candle  pow- 
er would  remain  unvariable. 

Tt  is  not  difficult  to  smv  what  should  be  done  to  main- 
tain the  efficiency  of  the  filament  when  either  of  the 
above  methods  is  adonted.  but  how  to  do  it  is  less  read- 
ily explained.    Tn  order  that  filament  may  wear  away 
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uniformly  so  as  to  maintain  a  surface  of  similar  char- 
acter throughout  the  life  of  the  lamp  it  is  requisite  that 
the  structure  be  asolutely  homogeneous  so  that  the  ten- 
dency for  vaporization  to  take  place  from  one  part  will 
not  be  greater  than  from  any  other  part.  Vaporization 
takes  place  from  the  surface  of  all  substances  and  at 
all  temperatures,,  and  in  a  confined  space  every  sub- 
stance is  surrounded  by  an  atmosphere  of  its  own  vapor. 
The  density  of  this  atmosphere  is  definite  for  every 
temperature  and  when  once  the  space  surrounding  the 
substance  is  filled  with  vapor  of  the  substancehaving  the 
density  due  to  the  temperature,  no  further  vaporization 
can  take  place  unless  the  vapor  density  in  the  space  be- 
lowered  by  a  portion  depositing  on  the  surrounding- 
walls.  In  this  case  a  further  vaporization  will  take  place 
and  such  vaporization  and  deposition  will  be  continu- 
ous as  long  as  there  is  a  surface  with  which  the  vapor 
can  come  in  contact,  which  is  cooler  than  the  surface  of 
the  substance  undergoing  vaporization.  In  an  incan- 
descent lamp  having  the  globe  in  contact  with  the  air, 
condensation  of  vapor  must  be  rapid  if  it  can  come  in 
contact  with  the  glass  as  is  usually,  perhaps  always,  the 
case.    It  is  generally  supposed  that  carbon  is  a  sub- 
stance which  vaporizes  with  the  greatest  difficulty  and 
that  under  any  circumstances  the  vapor  density  must 
be  very  small,  but  there  is  reason  to  believe  that  with 
the  temperature  attained  bv  the  filament  vaporization 
takes  place  very  freelv  and  the  vapor  densitv  in  a  burn- 
ing lamp  is  comparatively  great.  Whether  the  removal 
of  material  is  due  to  true  vaporization,  air  wash  or  oth- 
erwise is  immaterial;  the  appearance  of  the  globe  is 
sufficient  evidence  that  removal  does  occur.    True  val- 
orization is  probablv  the  cause.    If  the  filament  is  not 
homogeneous  some  portions  must  be  more  easilv  vapor- 
ized than  others  and  this  fact  readilv  permits  of  an  ex- 
planation for  the  falling  off  of  efficiencv.  The  light  liv- 
ing power  of  a  hot  substance  defends  upon  the  nature 
of  the  surface  and  for  a  (riven  temperature  the  inten- 
sitv  of  the  illumination  will     varv   with    the    surface. 
When  the  filament  is  heated  to  incandescence  and  be- 
gins to  radiate  light,  vaporisation  takes  place  at  rap- 
id  rate  and  if  the  material  of  the  surface  is  uniform  in 
its  nature  this  vaporisation  will  take  nlace  eanallv  from 
the  entire  surface  and  the  character  of  the  surface,  and 
hence  +l>e  intensitv  of  the  illumination  will  remain  con- 
stant if  the  temperature  remains  the  same.   If.  however, 
the  filaments  are  not  homogenous  valorization  will 
take  place  more  rapidlv  from  one  noint  than  from  an 
adiacent  point  with  result  that  small  nits  will  be  form- 
ed.   At  first  these  nits  will  not  have  a  depth  comparable 
with  the  length  of  light  waves  and  the  resulting  rough- 
ness, bv  increasing  the  light-giving  surface,  might  have 
the  effect  of  increasing  the  candle  nower  of  the  lamp  in 
every  direction  except  that  normal  to  the  surface  of  the 
filament.  After  a  time,  however,  continued  valorization 
would  cause  some  of  the  pits  to  have  such  dimensions 
that  light  radiated  from  the  bottom  would  be  half  a 
wave  length  behind  light  radiated  from  the  tot),  and  de- 
struction bv  interference  would  take  place  with  result- 
ing slight  diminution  of  the  intensitv  of  the  illumina- 
tion.    Experiments  show  that  when  lamns  are  first 
bnrned  there  is  an  increase  in  the  illumination  for  some 
hours,  dneto  a  causewhich  is  probablv  complex.   When 
the  loss  bv  interference  is  equal  to  the  earn  from  what- 
ever causes  are  actin°'.  the  intensitv  of  illumination  will 
reach  a  maximum  and  a  tangent  to  the  curve  will  be  hor- 
izontal: this  continued  unequal  vaporization  will  cause 
a  greater  and  greater  number  of  points  of  interference 
to  form  with  a  resulting  decrease  in  efficiencv.  As  the 
process  goes  on  the  first  pits  formed  will  reach  such  a 


depth  that  the  vibrations  are  no  longer  a  half  wavelength 
apart  and  interference  from  these  will  diminish  until 
finally  wlien  the  depth  is  such  that  the  vibrations  are 
a  full  wave  length  apart  the  intensity  of  illumination  at 
these  points  will  be  the  same  as  at  first.  A  continued 
operation  of  this  kind  will  result  in  interference  from 
a  maximum  number  of  points  distributed  over  the  sur- 
face and  the  efficiency  will  reach  a  minimum  value,  after 
which  it  will  rise  again  to  a  second  maximum,  lower 
than  the  first  since  there  will  always  be  some  points  of 
interference. 

Theoretically  there  should  be  a  series  of  such  maxima 
and  minima,  but  the  life  of  the  filament  is  not  sufficient 
to  exhibit  them.  The  accompanying  curve  illustrates 
this,  it  being  taken  from  a  former  article  by  the  writer, 
published  in  the  Electrical  World  March  3,  1894.  Mani- 
festly if  the  filaments  were  absolutely  homogeneous, 
though  they  would  waste  away  and  the  candle  power  di- 
minish, yet  the  surface  would  retain  the  same  character 
and  the  efficiency  would  remain  constant  during  the 
entire  life.  Of  course  the  carbon  uniformly  removed 
would  deposit  on  the  globe  and  the  efficiency  of  the 
lamp  would  fall.  The  production  of  uniform  filaments, 
therefore,  while  beneficial,  would  not  hold  up  the  lamp 
efficiency  unless  at  the  same  time  vaporization  was 
prevented. 

It  is  impossible  entirely  to  prevent  vaporization  from 
the  filament  because  the  ultimate  vapor  density  of  a  sub- 
stance in  a  confined  space  will  always  be  the  same,  no 
matter  what  other  vapors  may  be  present,  butin  the  pres- 
ence of  other  vapors  a  longer  period  is  required  for  the 
density  due  to  the  temperature  to  be  attained,  owing  to 
the  opposition  offered  by  the  other  vapors  to  the  free 
penetration  of  the  new  vapor  into  every  portion  of  the 
space  and  proper  advantage  being  taken  of  this  fact 
may  make  it  possible  to  prevent  vaporization  to  a  large 
degree.  Manifestly  condensation  on  the  globe  cannot 
be  as  rapid  if  other  gases  in  the  globe  prevent  a  free 
passage  of  the  carbon  vapor  from  the  filament  into  all 
parts  of  the  space  within  the  globe  and  to  this  extent 
anv  heavy  vapor  ought  to  be  to  some  extent  beneficial. 

It  is  well  known  that  some  vapors  tend  to  condense  on 
the  surface  of  glass,  the  vapor  of  water  being  a  notable 
example,  and  it  seems  to  the  writer  that  some  effect  of 
this  sort  mav  e  the  true  explanation  of  the  action  of 
bromine.  If  this  vapor  tended  to  condense  on  the  glass 
so  as  to  form  a  laver  of  considerable  density  the  car- 
bon vapor  would  impinge  against  it  and  be  unable  to 
penetrate  it  soasto reach theglassand  be  deposited.  The 
layer  of  heavy  vapor  would  be  interposed  as  a  compara- 
tively7 impenetrable  wall,  which  would  keep  back  the 
carbon  vapor.  Deposition  being  thus  largely  prevented, 
when  once  the  densitv  of  the  carbon  vapor  reached  the 
limit  dne  to  the  temperature  no  further  vaporization 
could  take  place  except  to  make  good  the  small  amount 
which  succeeded  in  getting  through  the  gaseous  wall. 
When  the  lamp  was  extinguished  the  vapor  present 
would  settle  on  to  such  places  as  were  availableand  the 
next  time  the  lanm  was  lighted  there  would  be  further 
vapor  given  off  sufficient  to  fill  the  globe.  This  contin- 
uing, there  would  be  some  falling  awav  in  efficiency,  but 
it  would  be  slisrht  comnared  with  a  lamp  filled  with  a 
sn«tanee  which  did  not  tend  to  condense  on  the  glass. 

Tf  this  view  is  correct  Hie  wq-v  to  prevent  vaporization 
„„,j  +!,..„  ^o^T+g,^  hofh  the  filament  and  globe  at  a  h\ah 
state  of  efficiencv  is  to  make  a  careful  study  of  various 
."•ases  with  reference  to  their  behavior  in  presence  of 
p-lass  and  introduce  into  the  lamp  such  vapor  as  is  found 
to  form  a  laver  of  considerable  densitv  on  the  glass, 

Berkeley,  Cal.,  Feb.  28, 1896. 
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EDITORIAL. 


The  action  of  the  Oakland,  San  IM- 
POLICY andro  &  Haywards  Electric  Railway 
IN  RAILWAY  Company  in  conceding  important  points 
MANAGEMENT  *°  the  people  of  San  Leandro  without 
regard  to  their  legal  rights  is  an  act  of 
policy  which  should  commend  itself  to 
the  managers  of  all  quasi-public  works  and  especially 
those  who  have  in  their  hands  the  formation  of  policy 
for  electric  railway  enterprises.  Every  electric 
railroad  depends  for  its  earnings  upon  the  good 
will  of  those  resident  near  its  line,  even  to  a 
greater  extent  than  is  frequently  acknowledged 
by  those  having  charge  of  operating  such  tram 
lines.  In  some  cases  people  are  compelled  to 
make  use  of  cars  whether  they  are  favorably  disposed 
towards  the  management  of  the  road  or  not  but  in  every 
case  much  traffic  will  be  lost  through  ill  will  towards 
the  management  and  an  electric  road  needs  to  concede 
more  to  its  patrons  than  is  necessary  in  any  other  form 
of  business.  There  have  been  throughout  the  country 
far  too  many  bitter  contests  between  railroad  managers 
and  the  patrons  of  the  roads,  resulting  in  competing 
lines,  expensive  legal  fights  and  in  continuous  loss  of 
revenue;  besides  a  running  fight  over  the  placing  of 
poles,  laying  of  tracks  and  the  suspension  of  trolley 
wires,  all  of  which  elements  effect  the  treasury  of  the 
road  and  all  of  which  are  the  result  in  many  cases  of  a 
needlessly  independent  attitude  taken  by  the  railroad 
management.  The  effect  of  the  opposite  policy  is  shown 
verv  clearly  in  a  paper  read  before  the  National  Street 
Railway  Association  by  the  superintendent  of  the  Read- 
ing. Penn.,  Street  Railwav  Company  in  which  the  auth- 
or described  the  process  by  which  this  road  which  had 
for  a  long  time  remained  an  unprofitable  propertv  was 
thansformed  into  a  paying  investment,  and  solelv  bv 
the  means  of  so  far  earning  the  good-will  of  the  inhabi- 
tants that  the  habit  of  riding  on  all  occasions  was  ac- 
quired by  the  residents  of  the  town. 

It  is  not  sufficient  for  an  electric  railroad  to  provide 
parks  and  concerts  to  which  they  may  run  excursion 
trains,  for  such  entertainments  must  be  continually 
varied  and  are  a  continual  source  of  expense  to  the 
management,  whereas  the  conciliation  of  those  who  are 
the  natural  patrons  of  the  line  obtains  the  most  profit- 
able and  least  expensive  traffic,  making  the  most  profit' 


one  of  the  local  institutions  and  supported  strongly  by 
local  pride,  which  forms  not  one  of  the  least  important 
of  the  assets  of  the  company. 


Electrical    engineers    have    applied 
ELECTRICITY       their  brains  to  the  solution  of  so  many 
IS  NOT  A        problems  in  many  fields  and  have  been 
CURE-ALL         so  successiul  m  the  main  that  they  are 
often  tempted  to  consider  themselves 
capable  of  teaching  the  men  of  all  other 
trades.    A  notable  exception  to  this  success  is  to  be 
found  in  the  recent  "off-hand"  attempts  of  some  well- 
known  electricians  to  suggest  inventions  of  military 
devices.    Within  a  few  days  of  each  other  we  have  seen 
Mr.  Edison  and  Mr.  Martin  describing  their  ideas  of  the 
application  of  electricity  to  warfare  in  articles  which 
show  only  too  plainly  that  these  men  have  gone  outside 
their  province  in  attemtping  to  apply  electricity  to  the 
art  of  destruction.  It  is  hardly,  at  the  present  time,  ne- 
cessary to  point  out  the  absurdities  in  the  plan  of  Edi- 
son since  the  attention  it  has  received  on  both  sides  of 
the  water  has  compelled  all  of  our  great  inventor's 
friends  to  disclaim  the  idea  of  seriousness  in  his  orig- 
inal communication. 

The  other  proposition  for  defending  the  sea  coast  by 
the  means  of  trolley  road  forts  has  not  received  the 
same  notice  but  has  about  the  same  value  and  fails  for 
much  the  same  reasons  that  Mr.  Edison's  proposals 
were  criticised.  The  idea  of  defending  a  long  line  of 
coast  by  the  means  of  forts  loaded  on  trolley  cars  ap- 
parently is  based  on  the  idea  that  warfare  is  only  car- 
ried on  against  forts  and  neglects  altogether  the  fact 
that  while  the  moving  fort  might  be  engaged  on  one 
part  of  its  line  with  a  portion  of  a  fleet  another  squad- 
ron could  easily  destroy  the  means  of  communication 
between  the  fort  and  its  central  station  unless  the  coast 
was  transformed  into  a  continuous  line  of  fortifications 
which  would  render  the  trolley  road  a  useless  addition 
to  the  expense. 

We  have  here  only  another  example  of  the  wasteful 
folly  that  has  led  many  electricians  into  advocating  the 
solution  of  all  problems  by  the  application  of  electrical 
energy  without  their  stopping  to  consider  that  thev 
have  responsibilities  as  engineers  which  should  lead 
them  to  guard  against  unwarranted  applications  of 
electricitv  as  well  as  to  urge  its  use  where  such  use  mav 
prove  to  be  a  financial  economy.  The  outcrv  has  been 
raised  against  the  education  of  so  manv  electricians, 
but  so  long  as  the  electric'ans  now  practicing  are  in- 
capable of  understanding  this  fact  that  they  should  be 
first,  wise  men  and  wise  engineers,  and  secondly,  intel- 
ligent appliers  of  electric  power,  we  will  demand  not  a 
smaller  number  of  electrical  engineers  but,  on  the  con- 
trarv,  a  larger  number  of  efficientlv  educated  engineers. 


THE 

MISSION  OF 

JOURNALISM 


One  is  often  compelled  to  wonder 
whether  the  American  technical  or 
trade  journal  has  a  mission  in  existence 
beyond  securing  advertising  patronage 
and  the  distribution  of  advertisements 
and  even  to  wonder  whether  the  mission 
of  the  simple  distribution  of  advertisements  is  satis- 
factorilv  carried  out  by  the  editorial  methods  employed 
in  furnishing  reading  matter.  If  such  papers  have  a 
reason  for  their  existence  bevond  that  furnished  by 
their  utility  in  the  cheaper  distribution  of  advertising: 
matter  it  seems  certain  that  they  should  be  thought  of 
as  furnishing  a  guide  to  engineers  and  purchasers  as 
well  as  to  investors  in  apparatus  and  engineering  un- 
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dertakings  which  will  reduce  to  a  minimum  the  waste 
of  time  and  money  in  foolish  and  impractical  schemes. 
If  their  province,  on  the  other  hand,  is  simply  that  of 
the  distribution  of  advertising  matter  their  reading 
matter  should  be  of  such  a  character  as  to  make  the 
papers  valuable  to  those  who  may  purchase  and  for 
whose  eyes  the  advertisements  are  intended;  but  when 
we  look  around  us  we  are  compelled  to  the  conclusion 
that  only  a  very  few  of  the  technical  journals  are  at- 
tending to  either  of  these  needs.  In  another  column 
we  notice  the  publication  of  an  article  describing  an 
invention  which  embodies  a  most  egregious  mechanical 
fallacy.  The  editors  of  the  journal  publishing  this  are 
known  to  have  been  thoroughly  enough  trained  for 
them  to  have  disclosed  the  impossibilities  of  the  conclu- 
sions in  the  article  they  have  printed,  and  yet  they  give 
no  hint  of  its  fallacies.  Many  of  the  articles  we  see  from 
day  to  day  are  little  more  than  abstractions  from  patent 
specifications  of  untried  and  probably  inoperative  ap- 
paratus, while  the  most  earnest  comment  ever  made 
is  that  "  no  doubt  engineers  will  watch  for  further  de- 
velopment,' never  considering  for  an  instant  that  it  is 
to  the  editors  of  these  journals  that  engineers  should 
look  for  an  honest  criticism  which  may  render  unneces- 
sary expensive  and  useless  experimentation.  The  jour- 
nals are  daily  multiplying  in  number  to  such  an  extent 
that  advertisers  are  already  beginning  to  look  with  sus- 
picion upon  their  usefulness  as  mediums  for  distribut- 
ing information,  though  such  usefulness  will  not  be 
once  questioned  where  the  advertiser  is  assured  that 
the  journal  is  read  by  electrical  engineers  and  artizans 
for  the  information  it  contains  and  not  simply  by  no- 
vices out  of  curiosity. 

From  every  ground  then,  whether  of  selfishness  or  of 
morality  we  should  appeal  to  the  editors  of  all  of  our 
electrical  journals  for  some  opinions  and  more  care- 
fully obtained  information  and  for  less  matter  which 
bears  so  clearly  the  stamp  both  of  the  business  office 
and  of  the  untried  mind. 


THE  IMPORT 

OF  RONTGEN'S 

DISCOVERY 


One  of  the  most  remarkable  facts  con- 
nected with  the  recent  discovery  of  Pro- 
fessor Rontgen  of  the  transparency  of 
various  mediums  to  a  new  form  of  elec- 
tro-magnetic or  light  vibrations  is 
the  wide  spread  interest  and  the 
immedate  appreciation  of  the  value  of  the  discov- 
ery. We  have  been  accustomed  to  state  that  a  scientific 
discovery  was  compelled  to  lie  many  years  unapplied 
before  its  importance  was  appreciated  by  practical 
men,  but  at  the  present  time  we  see  a  discovery  in  an 
entirely  new  field  of  scientific  research  brought  to  im- 
mediate practical  usefulness.  This  is  due  not  only  to 
the  character  of  this  discovery  and  the  ease  with  which 
it  is  applied,  but  not  less  to  the  fact  that  modern  train- 
ing includes  so  much  scientific  knowledge  in  the  educa- 
tion of  every  man  that  the  old  distinction  between  the 
theorist  and  the  practitioner  has  become  gradually  lost 
sight  of  and  the  best  practitioner  of  the  present  day  is 
considered  to  be  the  man  who  can  make  his  practice 
conform  most  closely  with  recent  advances  in  theory. 

At  the  same  time  we  are  compelled  to  acknowledge 
that  much  of  the  information  we  have  obtained  of  this 
discovery  has  filtered  down  to  us  through  the  unreliable 
source  of  the  daily  newspaper,  and  the  sound  advances 
that  have  been  made  have  to  be  eliminated  in  every 
account  we  read  from  the  additions  of  a  vivid  news- 
paper imagination.  In  every  account  we  pick  up  we 
find  descriptions  of  photography  by  the  means  of 
cathode  rays,  though  Prof.  Rontgen,  in  his  original 
paper,  considers  his  own  discovery  to  be  of  a  ray  which 


is  altogether  dissimilar  from  the  cathode  ray,  the  prop- 
erties and  effects  of  which  have  been  known  since  the 
time  of  Orookes  and  photography,  by  means  of  which 
was  performed  by  Lenard  over  a  year  ago  with  results 
altogether  dissimilar  to  the  remarkable  results  of 
Rontgen. 

It  may  be  well  here  to  enquire  what  is  a  cathode  ray 
and  how  does  it  differ  from  the  rays  made  use  of  in  this 
most  recent  photographic  method? 

If  while  a  tube  of  glass  containing  two  metallic  elec- 
trodes is  being  exhausted,  a  continuous  electric  dis- 
charge from  a  rapidly  alternating  high  potential  source 
of  current  be  maintained  between  the  terminals,  we  find 
that  at  first  the  tube  begins  to  glow  with  a  pale  blue 
phosphorescent  line  marked  off  in  distinct  striations, 
the  path  of  the  light  flowing  from  one  electrode  to  the 
other  through  the  tube  in  the  shortest  possible  path. 
As  exhaustion  is  made  more  complete  the  striae  disap- 
pear and  the  seam  of  light  proceeding  from  the  positive 
electrode  shoots'  forward  in  a  straight  line,  while  the 
space  around  the  negative  pole  becomes  completely 
black,  though  this  space  is  not  free  from  molecular 
action,  as  may  be  made  apparent  by  placing  in  the  path 
of  the  dark  rays  any  material  capable  of  flourescence, 
the  effect  being  that  the  flourescent  material  will  at 
once  glow  brightly.  These  dark  rays  are  the  cathode 
rays.  Orookes  and  subsequent  discoverers  have  proved 
that  these  rays  may  be  easily  deflected  by  a  magnet,  in 
that  a  thin  sheet  of  aluminum  or  other  metal  will  stop 
them  almost  completely,  in  that  they  are  sufficiently 
energetic  to  heat  a  body  placed  in  their  path,  or  to  turn 
a  small  wheel  upon  whose  vanes  they  impinge.  Not 
only  are  they  incapable  of  passing  through  thick  metals 
or  other  screens,  but  also  they  are  completely  elimi- 
nated by  the  presence  of  even  a  small  amount  of  air, 
hydrogen  or  other  gas.  If  now,  while  these  cathode  rayjE 
are  being  sent  off  from  the  negative  electrode  in  the 
exhausted  tube,  they  be  allowed  to  impinge  upon  the 
glass  containing  walls,  it  will  be  found  to  glow  in  a 
bright  flourescent  spot,  from  which  in  the  outside  air 
the  so-called  "X"  rays  of  Rontgen  take  their  origin, 
being  formed  at  the  surface  of  the  glass  and  trans- 
mitted not  only  through  the  air,but  through  all  bodies  in 
the  inverse  proportion  to  their  densities.  Unlike  the 
cathode  rays,  they  are  not  influenced  by  a  magnet  and 
not  stopped  by  screens,  and  are  not  deflected  by  refrac- 
tion, hence  Professor  Rontgen  concludes,  that  he  has 
discovered  a  vibration  in  the  ether  which  is  longitudi- 
nal and  not  transverse,  as  are  the  vibrations  of  light, 
as  proved  by  Fresnel  or  electro-magnetic  vibrations,  as 
proved  by  Hertz.  Should  this  conclusion  of  Professor 
Rontgen  be  borne  out  by  subsequent  experimentation,  a 
most  important  addition  to  the  electro-magnetic  theory 
of  light  will  be  made  and  many  of  our  ideas  concerning 
specific  inductive  capacity  and  refractive  indices  must 
be  altogether  rearranged.  To  scientists  this  is  even 
of  more  importance  than  the  effects  which  have  been 
already  described  in  the  photographic  applications  of 
these  rays. 

It  may  be  proper  to  point  out  in  conclusion  that  there 
is  no  doubt  but  that  most  of  the  illustrations  heretofore 
published  in  the  daily  papers  have  been  clearly  manu- 
factured in  the  newspaper  offices  with  the  exception  of 
the  photographed  razor  by  A.  C.  Swinton,  and  the  pho- 
tographic sheet  of  Professor  Wright  of  Yale.  No  clear 
photographs  of  skeletons  or  skeleton  hands  have  ever 
been  made;  what  has  been  done  consists  in  showing 
outlines  of  the  bones  of  the  hand  and  feet  as  slightly 
darker  than  the  outline  of  the  flesh,  though  neither 
bones  nor  flesh  appear  as  photographed  in  relief,  but 
onlv  as  silhouettes  in  shadow. 
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THE  INFLUENCE  OF  TROLLIES  ON  TELEPHONES. 

Some  very  surprising  conclusions  are  reached  in  an 
article  by  C.  S.  Du  Riche  Preller  in  the  London  "Elec- 
trician" of  January  10th  on  the  telephone  disturbances 
produced  by  electric  tramways,  in  which  he  states, 
from  experiments  performed  on  no  less  than  six  Swiss 
tramways  operating  under  reasonably  similar  condi- 
tions so  far  as  telephone  lines  are  concerned,  that  the 
greatest  disturbances  of  telephonic  communication 
takes  place  where  the  American  trolley  wheel  is  used 
and  the  least  where  the  sliding  shoe  contact  or  the  Si- 
mens-Halske  contact  arm  is  employed.  These  conclu- 
sions are  explained  by  the  author  as  being  due  to  the 
fact  that  in  the  ordinary  wheel  trolley  construction 
numerous  contacts  are  required  for  keeping  the  trolley 
line  in  the  center  of  the  track,  and  these  contacts  are 
so  made  that  jumping  of  the  wheel  takes  place  with  con- 
sequent ilashings  and  surgings  of  the  current  made  evi- 
dent by  inductive  disturbances.  With  the  contact  arm 
and  the  sliding  shoe,  on  the  other  hand,  the  supports 
are  not  so  numerous  and  are  so  soldered  that  a  perfect- 
ly smooth  surface  is  offered  by  the  wire  for  the  passage 
of  the  contact  which  does  not  jump  and  scrape  entail- 
ing consequent  surgings  of  the  current.  These  conclu- 
sions are  surely  worthy  of  careful  consideration  and 
careful  experimentation  though  the  experience  we  have 
already  gained  does  not  seem  to  bear  out  the  conclu- 
sions entirely.  Listening  to  a  telephone  in  which  there 
is  inductive  disturbance  from  a  long  suburban  line  run- 
ning few  cars,  one  can  readily  distinguish  between 
flashings  at  switches  or  trolley  supports  and  the  contin- 
uous singing  of  the  motor  while  the  trolley  is  running 
along  the  smooth  wires.  This  would  indicate  that  either 
there  is  a  continuous  jumping  of  the  trolley  wheel  or 
that  the  disturbance  is  due  to  the  variations  in  the  cur- 
rent altogether  independent  of  the  trolley  contact. 
From  certain  references  to  noises  made  by  the  cars  and 
the  trolley  wheels  in  these  experiments  of  Preller  one 
would  come  to  the  conclusion  that  the  author  had  been 
experimenting  with  better  motor  machinery  where  the 
sliding  shoe  was  used  than  where  the  contact  wheel 
was  employed,,  which  may  possibly  account  for  a  por- 
tion of  the  difference  in  the  disturbance  noted.  If,  now, 
experiments  should  bear  out  these  conclusions  which 
we  have  here  noted  a  very  important  step  will  have  been 
taken  in  the  question  of  the  ownership  of  the  under- 
running  trolley  patent  since  it  will  be  proved  to  be  not 
the  only  system  of  contact  but  even  to  be  not  the  best 
svstem  for  general  use_ 


TRADE  CATALOGUES  AS  BOOKS  OF  REFERENCE. 

The  question  of  trade  catalogue  manufacture  and 
preservation  is  well  discussed  in  articles  printed  in  the 
"India  Rubber  World"  of  January  10th  and  in  the  Feb- 
ruary number  of  the  "Engineering  Magazine,"  and  it  is 
hoped  that  by  a  continuous  agitation  of  this  subject 
some  of  the  confusion  now  obtaining  in  this  matter  may 
be  reduced.  At  the  present  time  those  who  are  issuing 
trade  catalogues  seem  to  make  them  as  eccentric  as 
possible  with  the  idea  that  they  will  serve  something  of 
the  purpose  of  a  bill  board  poster,  and  for  the  first  hasty 
glance  this  may  be  the  purpose  served  by  eccentricities 
of  form.  Beyond  this  first  glance  the  trade  catalogue 
should  have  an  importance  as  a  book  of  reference  and 


be  as  easily  handled  and  preserved  as  any  other  book 
of  refence  in  a  man's  library.  When  this  is  true  the 
catalogue  is  likely  to  be  preserved  and  kept  constantly 
before  the  intending  purchaser,  but  when  the  catalogue 
of  eccentric  form  is  received  and  will  not  stand  proper- 
ly on  any  bookshelf  or  lie  easily  in  any  ordinary  filing- 
case,  the  catalogue  is  apt  either  to  be  consigned  to  the 
waste  basket  or  to  a  pile  of  neglected  papers,  journals 
and  other  such  publications.  The  writer  in  the  "Engi- 
neering Magazine"  describes  a  method  of  preserving 
catalogues  in  ordinary  letter  filing  cases  about  10x12 
inches  square  which  may  be  indexed  and  otherwise 
handled  as  a  letter  file  or  pamphlet  box,  but  when  we 
consider  how  many  of  the  really  valuable  catalogues 
we  are  daily  receiving  that  cannot  be  preserved  in  this 
manner  we  see  how  great  a  mistake  is  being  made  by 
those  who  issue  these  books.  Trade  catalogues  are 
items  of  great  importance  and  expense  to  manufactur- 
ers and  are  capable  of  yielding  a  desirable  form  of  ad- 
vertisement not  only  by  including  in  the  text  informa- 
tion which  is  too  valuable  to  destroy  but  by  presenting 
the  catalogues  themselves  in  such  form  as  to  make  them 
easily  preserved  and  to  render  them  essentially  parts  of 
a  business  man's  library. 

So  long  as  the  printers  control  this  business  just  so 
long  will  the  eccentricities  of  form  be  continued,  but 
when  the  manufacturers  begin  to  consider  the  needs  of 
the  users  of  their  catalogues  they  will  at  once  see  the 
need  for  making  the  catalogue  easily  preserved  and 
readilv  available  for  reference. 


THE  BISULPHIDE  OF  CARBON  FALLACY. 

So  long  as  men  will  devote  their  time  and  money  to 
the  solution  of  the  problem  of  perpetual  motion  it  is 
perhaps  not  surprising  to  find  that  less  apparent  me- 
chanical fallacies  deceive  those  who  are  fairly  well  edu- 
cated and  reasonably  conversant  with  mechanical  prin- 
ciples, but  one  does  not  look  for  such  denseness 
amongst  the  editors  of  our  best  electrical  journals,  and 
yet  the  "Electrical  Engineer,"  in  its  issue  of  January 
1st,  devotes  more  than  a  page  to  an  elaborate  descrip- 
tion of  a  carbon  biculphide  engine  which  repeats  again 
persistent  mechanical  fallacies.  It  is  true  that  this  curi- 
ous fallacy  has  never  been  more  alluringly  presented  or 
with  a  greater  show  of  apparent  efficiency  since  the  bi- 
sulphide of  carbon  is  itself  heated  in  a  steam  bath,  the 
pressure  of  which  will  not  run  the  engine  driven  by  the 
bisuphide  of  carbon  vapor,  and  under  the  conditions 
described  in  the  article  there  is  no  doubt  but  that  a 
greater  efficiency  is  obtained  from  the  use  of  the  bisul- 
phide of  carbon  vapor  than  from  the  use  of  steam  direct 
from  the  boiler  described.  This  plan  depends  for  its  il- 
lusiveness  upon  the  fact  that  the  pressure  of  the  bisul- 
phide of  carbon  is  greater  than  the  pressure  of  water 
vapor  for  a  given  temperature  and  in  consequence  the 
temperature  of  the  exhaust  from  the  bisulphide  of  car- 
bon engine  may  be  considerably  lower  than  the  temper- 
ature of  the  exhaust  of  a  steam  engine;  consequently 
at  low  initial  temperatures  the  possible  working  range 
is  greater  with  the  volatile  bisulphide  of  carbon  than  is 
possible  with  steam,  but  when  we  attempt  to  increase 
the  upper  temperature  limit  as  in  modern  steam  engine 
practice  the  pressure  of  the  bisulphide  vapor  becomes 
uncontrollable  and  in  consequence  the  efficiency  of  the 
vapor  cannotbeinsreasedtoso  high  a  limit  as  is  possible 
with  water  vapor  by  increasingthe  initial  temperature  of 
the  steam.  Since  bisulphide  of  carbon  is  a  gas  at  a  tem- 
perature slightly  above  the  ordinary  temperature  of 
the  air  the  range  of  temperature  can  be  greater  in  its 
use  than  is  possible  with  steam  at  the  same  initial  tern- 
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perature  and  by  lowering  the  value  of  T»  in  the  effici- 
ency formula  - L^~  we  increase  the  efficiency  of  the 
working  fluid,  but  as  we  have  pointed  out  it  is  impos- 
sible to  use  this  gas  at  the  maximum  values  of  T,  which 
are  obtainable  with  steam  and  in  consequence  the  effi- 
ciency of  the  bisulphide  of  carbon  engine  must  be  neces- 
sarily small  as  compared  with  steam  engines  as  they 
are  used  in  practice,  though  it  may  be  greater  than  the 
efficiency  of  a  steam  engine  using  water  vapor  at  25 
pounds  pressure  as  describel  in  this  article. 

Furthermore,  direct  heat  cannot  be  applied  safely  to 
a  bisulphide  of  carbon  boiler  and  in  consequence  loss 
of  heat  conduction  takes  place  which  is  far  greater  than 
under  the  ordinary  circumstances  of  a  steam  generat- 
ing plant.  As  we  have  stated,  the  fallacy  is  very  in- 
geniously concealed  in  the  description  of  this  appa- 
ratus, but  no  one  who  understands  the  principles  of  the 
working  of  steam  or  the  efficiency  of  the  steam  engine 
can  fail  to  detect  the  very  apparent  fallacy  in  the  plan 
and  the  inevitable  loss  of  energy  in  this  means  of  heat 
transformation. 


^iterator  e. 


DYNAMO  ELECTRIC  MACHINERY.    By  Silvanus  P. 

Thompson,  D.  Sc;  fifth  edition,  revised;  pp.  835;  19 

plates.  New  York :  Spon  &  Chamberlain.    Price,  $5.50. 

Since  the  publication  of  Professor  Thompson's  Dyna- 
mo Electric  Machinery  this  book  has  been  considered 
by  students  and  electricians  in  general  to  be  the  stand- 
ard authority  upon  dynamo  machine  design  and  the 
various  editions  have  from  time  to  time  indicated  the 
progress  of  the  art  and  theory  of  dynamo  electric  ma- 
chinery. The  arrangement  and  origin  of  the  book,  how- 
ever demands  inquiry  concerning  its  comparative  avail- 
ability as  a  text  book  and  as  an  engineer's  manual.  As 
a  text  book  the  vast  amount  of  matter  included  requires 
a  very  extended  course  for  its  complete  reading  and  the 
manner  of  statement  of  the  various  propositions 
throughout  the  book  requires  often  a  very  thorough  un- 
derstanding so  that  the  student  should  devote  a  consid- 
erable time  to  collateral  reading  in  order  to  obtain  a 
complete  knowledge  of  its  many  theoretical  proposi- 
tions, at  the  same  time  the  manner  in  which  the  sub- 
ject has  been  presented  by  the  author  leading  to  the 
complete  theory  of  each  part  of  the  dynamo  machine  by 
successive  easy  steps  makes  the  treatise  one  most  easily 
read  by  elementary  students  and,  where  the  necessary 
time  is  availale  for  so  complete  a  study  of  the  subject, 
the  teacher  can  hardly  choose  a  better  work  as  a  text 
book. 

Considering  the  book  as  a  manual  for  engineers  we 
find  expressed  in  it  the  complete  and  accepted  theory 
of  the  design  of  the  dynamo  electric  machinery  given  in 
a  manner  which  is  at  the  same  time  concise,  clear  and 
devoid  of  intricate  theoretical  considerations.  The  main 
types  of  construction  are  elaborated  in  detail  whether 
of  a  mechanical  or  electrical  nature,  or  whether  con- 
cerning the  details  of  armature  of  commutator  or  field 
magnets.  At  the  same  time  the  arrangement  of  the 
book  in  progressive  chapters  which  we  have  spoken  of 
as  an  advantage  from  the  student's  standpoint,  makes 
the  work  an  exceedingly  difficult  book  when  used  solely 
for  reference.  The  effect  of  this  arrangement  may  be  at 
once  seen  by  a  glance  through  the  table  of  contents  in 
which  from  six  to  ten  references  extending  through  the 
entire  book  are  given  for  every  important  detail  of  con- 
struction. This,  however,  is  indeed  not  a  great  objec- 
tion when  one  is  completely  familiar  with  the  contents 


of  the  book  and  of  its  arrangement  but  which,  as  stated, 
renders  it  unfit  for  use  solely  as  a  manual  for  reference. 
In  some  of  the  earlier  editions,  particularly  the  third, 
methods  of  construction  and  of  regulation  in  dynamo 
electric  machinery  where  described  and  advocated 
which  were  unsuitable  for  practical  use  and  in  some 
cases  were  impossible  to  realize,  but  in  striking  con- 
trast we  find  all  of  such  matter  has  been  carefully  re- 
moved from  this  fifth  edition  and  throughout  the  entire 
work  the  student  always  remains  upon  sure  ground  and 
learns  the  theory  and  method  of  construction  which 
have  been  proved  to  be  applicable  in  practical  cases  a 
change  that  has  vastly  enhanced  the  value  of  the  work 
while  reducing  its  bulkiness  by  extracting  matter  of 
doubtful  utility.  It  is  with  regret,  however,  that  we  no- 
tice the  contraction  of  the  chapters  devoted  to  magnetic 
principles  and  the  magnetic  circuit  since  this  contrac- 
tion has  reduced  the  formula  for  calculation  of  field 
magnets  to  too  nearly  the  class  of  "Rules  of  thumb"  un- 
less the  student  is  either  capable  of  supplementing  the 
work  on  his  own  account  and  follows  an  extended  course 
including  not  only  the  elements  of  electricity  and  mag- 
netism but  also  the  author's  work  upon  the  electro- 
magnet. The  reductions  in  these  chapters  and  similar 
reductions  in  corresponding  parts  of  the  book  constitute 
the  most  important  differences  between  the  fifth  and 
fourth  editions  until  we  reach  the  portion  devoted  to  al- 
ternate current  machinery  which  has  been  much  ex- 
tended and  rendered  more  clear  by  use  of  the  theory  of 
alternate  currents  as  developed  mainly  by  Kapp,  Bedell 
and  Crehore  and  Steinmetz.  This  section,  which  is  de- 
voted to  the  exposition  of  the  alternate  current  trans- 
former, the  synchronous  motor  and  the  asynchronous 
motor,  while  being  little  more  than  a  sketch  of  the  sub- 
ject, is  sufficiently  clear  to  be  understood  by  those  stu- 
dents whose  mathematical  and  physical  courses  have 
included  only  elementary  studies  which  is  noted  with  a 
great  deal  of  satisfaction  not  only  on  account  of  the  fact 
that  a  book  has  been  written  which  presents  the  ele- 
ments of  alternate  current  working  so  clearly  that  they 
can  be  understood  by  elementary  students  but  also  for 
the  reason  that  it  is  gratifying  to  find  the  theory  of  al- 
ternate currents  so  far  developed  as  to  be  clear  in  the 
minds  of  those  who  have  made  an  extended  study  of  the 
subject.  This  is  a  state  of  knowledge  which  has  only 
been  reached  within  the  last  two  or  three  years. 

It  is  noticed  with  regret  that  the  author  has  adhered 
in  this  new  edition  as  well  as  in  the  recent  edition  of  the 
"Lessons  in  Electricity  and  Magnetism,"  to  the  notation 
adopted  in  a  haphazard  manner  before  that  of  Hospi- 
talier  received  general  sanction  and  sureiy  the  chances 
demanded  by  this  new  notation  are  at  once  so  slight 
and  so  important  as  to  be  concurred  in  without  dispute 
by  writers  in  general.  It  is  therefore  regretable  that 
Professor  Thompson  has  not  lent  the  weight  of  his  au- 
thority to  the  new  system  especially  at  this  time  when 
he  is  rewriting  all  of  his  important  books  and  could 
have  most  readily  made  the  change. 

On  the  whole,  this  fifth  edition  of  Dynamo  Electric 
Machinery,  when  compared  to  the  four  previous  edi- 
tions shows  that  the  art  of  the  design  of  such  machinery 
has  finally  attained  a  fixed  condition  and  that  the  the- 
ory of  dynamo  electric  machinery  design  may  be  pre- 
sented clearly  and  in  a  manner  available  both  to  the 
student  and  to  the  engineer. 

M.  L.  B.  Pemberton,  well  known  from  his  long  associa- 
tion with  the  Los  Angeles  Consolidated  Street  Railway 
Company  as  chief  electrician,  has  opened  an  office  in 
Los  Angeles  as  consulting  and  supervising  electrical  en- 
gineer. '     ,  !    . 
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EXPERIENCES  IN  LINE  TRANSPOSITION. 


The  art  of  transposing  telphone  circuits  paralleling 
high  potential  transmission  lines  in  order  to  avoid  in- 
duction from  the  latter  is  now  so  well  understood  by 
electrical  engineers  that  the  problem  of  securing  a  "qui- 
et" line  is  no  longer  one  carrying  hesitation  if  not  dis- 
may at  its  suggestion,  yet  with  all  the  progress  that  has 
been  made  along  this  line  there  yet  arises  almost  daily 
a  demand  for  information  regarding  the  means  em- 
ployed for  overcoming  what  at  one  time  seemed  to  con- 
stitute an  almost  insuperable  barrier  to  the  operation 
of  telephone  lines  over  distances  susceptible  to  induc- 
tion from  high  pressure  transmission  circuits,  arc  light- 
ing circuits  and  even  from  railway  systems.    Alternat- 
ing systems  exercise  such  marked  influences  over  all 
telephone  lines  in  their  immediate  vicinity  after  their 
introduction  the  necessity    for    at    once    abandoning 
grounded  telephone  circuits  became  manifest,  but  when 
this   had   been   done    the  evil   became   lessened   but 
slightly,  and  to  overcome  which  the  method  of  trans- 
position now  practiced  so  generally  was  devised.    It  is 
with  a  view  of  describing  the  means  for  achieving  quiet 
telephonic  communication  under  these  adverse  condi- 
tions that  the  experiences  derived  in  and  about  Port- 
land, Or.,  are  here  related.      This  locality  is  selected 
above  all  others  on  the  Coast  for  the  reason  that  the 
conditions  there  existing  are  not  only  the  first  calling 
for  the  exercise  of  originality  in  devising  means  for  ob- 
viating induction,  but  also  because  of  the  fact  that  there 
are  found  all  the  various  systems  with  which  the  tele- 
phone engineer  has  to  deal.    Readers  of  ''The  Journal  of 
Electricity"  will  recall  a  description  of  the  transmission 
plant  of  the  Portland  General  Electric  Company  ap- 
pearing in  the  issue  of  December  last,  and  in  which  was 
pointed  out  that  the  company  named  obtains  power 
from  the  Falls  of  the  Willamette  river  at  Oregon  City, 
about  fourteen  miles  distant,  where  are  located  two  sta- 
tions, station  A  being  on  the  east  bank  of  the  river  and 
containing  about  12,000  lamps  capacity  of  Westing- 
house,  4,000-volt  incandescent  high  frequency  machines 
operated  at  16,000  alternations  per  minute  and  1,100 
lamp  capacity    of      Excelsior     arc    lighting     dyna- 
mos,   at    5,000    volts,    besides    a    miscellaneous    as- 
sortment    of     other     machines,    while    station    B, 
on    the    west    side    of    the    river,    contains    three- 
phase  General  Electric  generators  delivering  current 
to  line  at  6,000  volts.  Almost  the  entire  output  of  sta- 
tion A  is  carried  across  the  river,  over  the  suspension 
bridge  about  half  a  mile  below  the  falls,  whence  it  con- 
tinues to  Portland  along  the  west  bank  of  the  river,  but 
several  arc  and  incandescent  circuits  are  carried  on 
down  the  east  side  to  the  substation  in  East  Portland 
for  local  delivery.    In  addition,  the  line  of  the  East  Side 
Railway  Company  runs  from  Portland  to  Oregon  City, 
almost  paralleling  the  transmission  circuits  referred  to. 
The  original  telephone  line  existing  when  station  A 
was  put  in  operation  was  of  No.  12  iron  wire,  located  on 
the  pole  line  of  the  local  telephone  company,  probably 
one-quarter  of  a  mile  from  the  transmission  line.    This 
circuit  was  used  as  a  grounded  line  and  owing  to  the 
number  of  telephone  stations  it  included  was  of  high 
resistance,  and  as  would  now  be  known,  it  proved  to  be 
so  noisy  as  to  be  entirely  useless  at  night,  although  it 
rendered  good  service  by  day  when  the  incandescent 
service  was  not  in  operation. 


The  Willamette  Falls  Electric  Company,  which  then 
owned  the  plant,  next  erected  a  new  metallic  circuit  on 
the  electric  light  poles,  which  was  put  up  without  trans- 
position and,  like  its  predecessor,  it  proved  to  be  worth- 
less except  for  signalling  by  bell.  Various  means  were 
adopted  to  render  this  circuit  serviceable  and  experi- 
ments in  this  direction  even  went  so  far  as  to  fit  each 
cross  arm,  carrying  a  transmission  circuit  with  ground- 
ed small  copper  wires  so  that  any  leakage  might  at  once 
be  taken  to  earth,  but  the  trouble  was  found  to  be  more 
deeply  rooted  than  mere  leakage  effects.  Finally,  how- 
ever, the  telephone  circuit  was  transposed  originally  at 
every  half  mile,  which  showed  an  improvement.  The 
number  of  transpositions  were  then  increased  from 
time  to  time  until  at  last  the  circuit  was  brought  to  that 
condition  when  it  was  useful  so  long  as  direct  currents 
were  on  the  transmission  line,  but  alternating  currents 
still  proved  troublesome.  Shortly  afterward  the  com- 
pany installed  a  Westinghouse  arc  lighting  system, 
which  proved  to  be  the  noisiest  circuit  yet  encountered 
and  which  therefore  rendered  telephoning  impossible. 

As  stated  in  the  article  referred  to  the  company  is  now 
using  a  six-pair  lead  cable,  which  is  suspendedin  the  cen- 
ter of  the  pole  line.  The  conductors  are  in  twisted  pairs 
and  except  for  miner  mechanical  troubles  the  service 
has  given  perfect  satisfaction  and  the  line,  though  hum- 
ming slightly,  permits  conversation  to  be  carried  on 
with  ease.  This  cable  is  over  thirteen  miles  in  length, 
which  constitutes  one  of  the  longest  aerial  cables  in 
use.  The  original  metalic  circuit  telephone  line  is  now 
used  for  signalling  purposes  exclusively. 

The  first  experience  of  the  Oregon  Telephone  and  Tel- 
egraph Company  in  the  construction  of  telephone  lines 
paralleling  transmission  circuits  since  the  abandoning 
of  grounded  telephone  circuits  was  in  building  a  pri- 
vate line  to  the  Palatine  Hill  reservoir  of  the  Portland 
Water  Company,  five  miles  from  Portland  on  the  west 
side  of  the  river.  The  line  was  of  No.  13  galvanized  iron 
wire,  was  supported  on  single  petticoat  glass  insulators 
and  was  transposed  every  300  feet,  the  method  used  be- 
ing the  simple  horizontal  transposition.  The  line  proved 
to  be  unusually  quiet.  The  next  line  that  was  built  was 
transposed  every  1,200  feet  and  was  found  to  be  about 
as  noisy  as  the  average  city  line.  Shortly  after  the  River 
View  cemetery  line  was  built  paralleling  the  transmis- 
sion circuits  about  a  quarter  of  a  mile  distant.  This 
line  is  transposed  every  600  feet  and  while  it  is  three 
and  a  quarter  miles  long  it  is  very  quiet. 

On  the  east  side  of  the  river  the  long  distance  circuit 
of  the  Sunset  Telephone  and  Telegraph  Company  par- 
allels the  4000- volt  alternating  and  5000-volt  arc  lines  of 
about  two  miles  and  are  separated  from  the  latter  by 
only  twenty  feet.  Originally  the  telephone  lines  were 
transposed  every  1,500  feet,  but  they  proved  to  be  noisy 
and  the  transposition  was  cut  down  to  600  feet  with  sat- 
isfactory results.  These  telephone  cricuits  are  of  No. 
8  bare  copper  and  continue  on  for  more  than  100  miles 
and  no  inconvenience  is  suffered  from  induction.  The 
poles  on  the  east  side  railway  are  100  feet  apart  and  the 
private  telephone  line  built  by  that  company  along  these 
poles  was  first  transposed  at  every  tenth  pole  and  as  the 
road  is  over  ten  miles  in  length  the  telephones  were 
very  noisy,  to  remedy  which  Mr.  James  Curran  of  the 
telephone  company  advised  that  the  transposition  be 
reduced  to  every  eight  or  every  four  poles  as  might  be 
necessary.  This  advise  was  carried  out  by  transposing 
at  every  fourth  pole,  when  quiet  was  obtained.  As  the 
telephone  lines  had  originally  been  transposed  at  every 
tenth  pole  and  as  it  is  preferable  that  the  length  of 
transposition  should  be  even,  the  experience  of  the  east 
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side  company  emphasizes  the  advisability  of  facilitat- 
ing increased  transposition  by  transposing  at  only  such 
poles  as  are  in  arithmetical  progression,  viz:  poles 
numbered  2,  4,      8,  16.  etc. 

No  trouble  whatever  has  been  experienced  by  induc- 
tion from  the  three-phase  system.  A  single  exception  to 
this  occurred  in  one  instance,  however,  when  one  side 
of  the  three-phase  line  became  grounded,  and  at  once 
every  instrument  within  reach  became  so  noisy  as  to 
preclude  any  possibility  of  use — this  despite  the  fact 
that  all  instruments  are  on  metalic  circuits.  The  im- 
practicability of  endeavoring  to  offset  any  leakage  that 
may  occur  on  the  transmission  lines  through  the  means 
of  balancing  coils,  etc.,  has  also  been  demonstrated,  and 
although  only  the  horizontal  plan  of  transposition  on 
the  same  cross  arms  from  end  is  used,  the  results  ob- 
tained have  been  eminently  satisfactory. 


Qlectro'^hera-peutxj 


THE   SCIENTIFIC  APPLICATION  OF  ELECTRIC- 
ITY IN  MEDICINE. 


BY  W.  N.  SHERMAN,  M.  D, 

While  electricity  has  long  been  used  as  a  remedial 
agent,  yet  its  marvelous  power  attracted  the  attention 
of  many  charlatans  and  imposters,  who  made  use  of  it 
•  to  impose  upon  the  credulous ;  therefore  scientists,  loth 
to  be  classed  with  humbugs,  refrained  from  giving  seri- 
ous attention  to  its  development.  The  recent  great  ad- 
vances of  this  subtle  force  as  a  therapeutic  measure  has 
kept  pace  with  electrical  development  in  other  lines. 
Instruments  have  been  perfected  and  are  now  used  by 
practical  physicians  in  their  daily  work  and  there  is 
now  a  more  uniform  standard  of  measurement  which 
enables  workers  to  compare  results.  We  have  at  our 
command  a  number  of  currents  from  which  to  select, 
and  it  requires  judgment  and  skill  to  be  able  always  to 
select  the  most  suitable  one  for  each  particular  case 
and  to  decide  whether  static  insulation,  breeze  or 
sparks,  the  static  induced  current,  the  galvanic,  the  far- 
adic  or  the  sinusoidal  is  the  most  useful.  Electro-thera- 
peutics has  suffered  through  the  ignorance  and  the  im- 
proper methods  and  instruments  used  in  its  applica- 
tion. Even  at  the  present  time  some  of  our  electrically 
inexperienced  brethren  call  us  cranks  and  electricity  a 
"fad,"  but  we  realize  that  the  time  is  rapidly  approach- 
ing when  they  must  feel  their  incompetency  by  not 
knowing  and  using  this  valuable  therapeutic  agent. 

In  the  consideration  of  this  subject  there  are  two  im- 
portant facts  that  should  be  kept  in  mind  in  order  to 
clearly  comprehend  the  object  and  uses  of  the  various 
electrodes  and  instruments  used.  The  first  is,  that  the 
human  body,  particularly  the  skin,  offers  great  resist- 
ance to  the  electric  current,  and,  second,  that  we  are 
dealing  with  the  fractions  of  an  ampere,  instead  of  the 
ampere.  The  voltage  of  a  stationary  office  battery 
should  be  from  60  to  100  volts,  while  that  of  the  portable 
battery  is  from  25  to  50  volts. 

Formerlv,  when  electro-therapeutics  was  not  so  well 
understood  or  so  scientifically  applied  the  ampere  and 
the  volt  were  ignored,  the  operator  being  guided  bv  the 
number  of  cells  and  the  sensations  of  the  patient.  Even 
today  some  who  use  electricity  hold  to  this  old  method. 
At  present  the  tendency  is  to  use  the  total  current 
strength  of  the  battery,  placing  resistance  in  circuit  in 
the  form  of  some  of  the  valuable  rheostats  or  current 
controllers  made  for  this  purpose,  which  ordinarily  do 


not  reduce  the  voltage  but  reduce  the  current.  I  shall 
mention  the  exceptions  to  this  rule  further  on.  The 
source  of  the  current  for  medical  use  is  generally  the 
open  circuit  cells  of  the  sal-ammonia  type,  forty  to  sixty 
of  which  are  connected  in  series.  The  portable  galvanic 
battery  consists  of  primary  zinc-carbon  cells,  twelve  to 
twenty-four  of  which  are  connected  in  series,  and  when 
not  in  use  remain  outside  the  exciting  fluid  to  prevent 
waste  and  polarization.  These  batteries  require  con- 
stant and  intelligent  attention  to  keep  them  in  perfect 
working  order,  while  those  first  mentioned  require  lit- 
tle attention,  and  need  recharging  about  once  a  year. 

Rheostats  for  controlling  the  current  are  made  in 
various  forms,  the  best  of  which  are  the  Massey  current 
controller,  the  Jewell  rheostat  and  the  Vetter  current 
controller.  The  Massey  rheostat  is  composed  of  a  cir- 
cular piece  of  marble  over  which  moves  a  radial  arm, 
having  a  metal  brush  contact  at  its  outer  end  which 
moves  over  a  thin  layer  of  graphite,  which  being  the  re- 
sisting substance  can,  when  worn  away,  be  renewed 
with  any  ordinary  soft  lead  pencil.  This  instrument  is 
very  serviceable  for  electro-therapeutic  work  and  a 
great  favorite  with  many.  The  current  can  be  controlled 
to  a  nicety,  and  it  may  be  used  on  a  1 10-volt  dynamo 
circuit. 


Figure  1— Electricity  is  Mfdicine. 
The  Massey  Rheostat. 

The  Jewell  rheostat  is  a  new  instrument  made  on  the 
same  principal  and  resembling  the  first-named  in  form. 
It  consists  of  a  block  of  slate  in  which  grooves  are  cut 
and  filled  with  the  resisting  substance  and  so  arranged 
with  reference  to  the  moving  arm  as  to  make  a  contin- 
uous line  equal  to  the  sum  of  the  length  of  the  grooves. 
It  is  claimed  for  it  that  it  possesses  all  the  good  quali- 
ties of  the  Massey  instrument,  having  an  additional 
merit  of  a  resisting  substance  that  needs  no  replenish- 
ing. 

The  Vetter  rheostat  is  constructed  on  the  well-known 
principle  of  the  variation  in  resistance  which  takes 
place  in  carbon  with  a  change  in  pressure.  A  quantity 
of  granular  carbon  is  placed  in  a  small  rubber  cylinder, 
enclosed  between  two  metal  plates,  to  which  the  two 
sides  of  the  circuit  are  connected.  The  fixed  plate  is  at 
the  bottom  of  the  cylinders  and  the  other  is  connected 
to  a  thumb  screw  with  fine  threads,  affording  a  very 
delicate  adjustment.  In  administering  the  galvanic 
current  it  is  a  rule  always  to  turn  the  current  on  and  off 
very  gradually  and  slowly,  thereby  avoiding  pain  and 
shock.  These  instruments  enable  the  operator  to  do 
this  and  they  possess  the  great  advantage  of  imposing 
an  equal  work  on  all  the  cells  of  the  battery.   They  are 
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connected  in  circuit  with  the  terminal  wires  of  the  se- 
ries of  cells  and  save  the  mass  of  complicated  wires  as 
used  with  a  cell  selector.  These  rheostats  are  all  adapt- 
ed to  use  with  the  portable  or  stationary  batteries. 

We  shall  next  consider  the  method  and  means  used 
for  measuring  the  dosage  or  quantity  of  current  used. 
The  instruments  used  for  this  purpose  are  very  similar 
in  construction  and  design  to  those  used  for  measuring 
the  commercial  current,  the  only  material  difference 
being  their  graduation  for  thousanths  of  an  ampere  in- 
stead of  an  ampere,  and  for  this  reason  we  call  them 
milliampere  meters  or  "millimeters."  The  only  port- 
able standard  measuring  instruments  which  have  been 
found  successful  in  practice  are  those  of  the  D'Arsonoal 
type,  in  which  the  actuating  force  of  the  index  is  the 
current  flowing  in  a  coil  of  wire  which  moves  in  a  field 
of  one  or  more  permanent  magnets,  usually  of  the  horse 
shoe  type.  In  this  class  of  instruments  it  is  asserted 
that  the  accuracymaybecomeaffected  by  the  weakening 
of  the  permanent  magnets.  A  new  competitor,  the  Jew- 
ell millimeter,  has  recently  appeared,  which  claims 
greater  accuracy  and  less  liability  to  change.  The  faults 
above  mentioned  are  avoided  by  using  an  improved 
form  of  laminated  permanent  magnets  and  by  so  shap- 
ing the  pole  pieces  that  the  magnetic  resistance  shall 
be  exceedingly  small.  The  instrument  has  a  large 
travel  of  index  and  is  so  graduated  as  to  afford  a  hori- 
zontal and  vertical  scale.  Milliampere  and  millivolt 
meters  of  the  Weston  type,  so  thoroughly  familiar  to 
electrical  engineers,  are  also  very  serviceable  and  en- 
tirely reliable. 

Reverting  to  the  Jewell  millimeter  and  referring  to 
the  accompanying  outline  drawing,  its  action  will  be 
understood  from  the  following  detailed  description: 
Suppose  the  current  enters  at  the  binding  post  A.  The 
switch  S  beins  opened  it  passes  to  1ST,  where  it  divides, 
part  passing  through  C,  known  as  the  calibrating  shunt, 
to  the  binding  post  B,  the  rest  passing  through  the  spi- 
ral spring  c,  the  moving  coil  a,  the  other  spring  e,  thence 
to  the  binding  post  B. 

The  resistance  of  the  shunted  calibrating  coil  and 
instrument  coil  a  then  bear  such  relation  to  each 
other  that  when  10  milliamperes  of  current  pass  be- 
tween the  binding  posts,  the  index  will  be  deflected  one 
small  division ;  that  is,  closing  the  switch  S  diminishes 
the  sensitiveness  of  the  instrument  ten  times,  so  that  a 
maximum  of  11  amperesmaybemeasured.  A  pole  chang- 
er at  R  renders  current  measurment  in  either  direction 
without  disconnecting  wires  from  binding  posts. 

The  resistance  of  the  calibrating  shunt  C  and  the  mov- 
ing coil  a  bear  such  relation  to  each  other  that  when  one 
milliampere  flows  from  B  to  A  the  index  will  deflect  one 
small  scale  division.  To  read  above  150  milliamperes 
the  switch  S  is  closed.  Bart  of  the  current  then  passes 
from  B  through  switch  S  and  is  shunted  to  binding  post 
A,  the  remainder  passing  via  c  and  coil  a  to  A. 

The  same  instruments  described  for  controlling  and 
measuring  the  current  from  stationary  and  portable 
batteries  may  be  used  on  a  dynamo  current  if  it  does 
not  exceed  110  volts.  Among  many  instruments  for 
controlling  dynamo  currents  for  therapeutic  work  the 
best  are  the  Gish  rheostat,  the  Vetter  current  adapter 
and  the  Mcintosh  current  controller,  the  last  named 
being  adapted  to  currents  of  high  voltage.  All  of  these 
instruments  act  upon  the  shunt  principle,  allowing  a 
main  current  to  pass  through  a  continuous  wire,offering 
a  certain  resistance  and  having  an  additional  mechan- 
ism for  diverting  the  current  at  the  will  of  the  operator 
into  the  patient's  circuit. 

These  devices  diminish  the  voltage  as  well  as  the 
current,  an  effect  of  great  value  in  electro-threapeutic 


work.  I  have  seen  the  Mcintosh  instrument  working  on 
a  500  volt  street  car  circuit.  It  gives  very  uniform  and 
satisfactory  results,  and  is  so  constructed  as  to  avoid 
all  possibility  of  danger. 

What  is  said  above  covers  the  ground  with  reference 
to  the  source  of  the  current,  the  instruments  for  its  con- 
trol and  the  accurate  measurements  or  "dosage."  I  have 
spoken  only  of  the  methods  and  instruments  that  I 
consider  the  best,  omitting  objectionable  methods  such 
as  the  water  rheostat,  cell  selectors,  etc.  We  shall  next 
consider  the  means  of  applying  the  current  to  the  hu- 
man body.  The  means  of  applying  the  galvanic  current 
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Figure  : 


-Electricity  in  Medicine— Circuit  Outlines  of  the 
Jewell  Millimeter. 


to  the  human  body  is  by  electrodes  that  vary  in  their 
construction,  size  and  shape,  according  to  the  concen- 
tration or  diffusion  of  the  current,  and  the  therapeutic 
effect  desired.  If  applying  the  current  for  neuralgia  of 
some  special  nerve  or  about  the  head  or  face,  we  use  the 
small  hand  electrodes,  the  contact  surface  being  about 
two  inches  each  way,  having  small,  moist  sponges  over 
the  neutral  or  carbon  disc.  Through  these  we  adminis- 
ter a  current  of  two  to  ten  milliamperes.  The  stronger 
current  (ten  milliameres)  would  rarely  be  tolerated 
without  producing  great  pain  or  blistering  the  skin  if 
the  active  electrode  is  not  moved  over  the  skin  or  sur- 
face. If  on  the  other  hand  we  desire  to  administer  the 
same  current  for  its  deep  or  penetrating  effect,  we  must 
choose  a  large  electrode,  so  as  to  disperse  the  current 
over  a  large  area  of  the  skin  surface,  in  order  to 
lessen  the  pain.  By  this  method  we  may  administer  a 
dosage  of  thirty  milliameperes  without  producing  pain. 
A  good  illustration  would  be  a  case  if  sciatica,  com- 
monly called  sciatic  rheumatism,  it  being  really  a  neu- 
ralgia of  the  great  sciatic  nerve.  In  this  case  one  should 
apply  an  electrode  (the  positive)  over  the  hip  or  low 
down  on  the  back,  the  size  of  the  electrode  being  not 
less  than  3x5  inches,    The  foot  should  be  placed  on  a 
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larger  electrode  ou  the  floor,  or  one  of  about  the  same 
size  should  be  applied  to  the  calf  of  the  leg.  After  care- 
fully surveying  our  switches  and  noting  the  direction 
of  the  current  we  turn  on  the  current  slowly  and  gradu- 
ally until  we  reach  the  limit  of  toleration,  which  will 
be  about  thirty  millianiperes  and  this  may  be  contin- 
ued for  ten  or  fifteen  minutes,  turning  it  off  in  the  same 
manner  as  it  was  turned  on.  The  positive  electrode  is 
usually  placed  over  the  hip  in  order  that  the  soothing 
and  pain  relieving  effect  of  this  particular  pole  may  be 
realized  over  that  sore  or  tender  part  of  the  great  nerve, 
where  it  issues  from  the  pelvis.  With  the  small  elec- 
trodes, applied  under  these  conditions  the  difficulties 
would  be  great,  beside  the  limited  therapeutic  effect 
would  be  almost  nothing.  With  the  larger  electrodes 
the  resistance  is  decrased,  the  tension  lessened  and 
the  arm  of  the  controller  will  be  hardly  as  far  around 
its  cycle  as  for  the  ten  milliamperes  through  the  small 
electrodes.  For  central  galvanization,  when  we  desire 
to  reach  the  great  sympathetic  nervous  system  we 
should  use  the  same  electrodes  (in  size)  and  place  one 
low  on  the  back  of  the  neck,  the  other  over  the  stomach 
or  abdomen,  or  if  the  spinal  cord  is  to  be  treated,  we 
place  one  of  the  large  electrodes  at  each  extremity  of 
the  cord. 

Now  suppose  it  is  desired  to  concentrate  a  current  to 
a  small  area  of  a  mucus  surface,  inside  the  human  body, 
for  its  various  therapeutic  local  or  general  effects.  In 
this  instance  we  have  a  great  decrease  in  the  resistance 
between  the  poles,  for  the  reason  that  one  of  them  is 
applied  to  a  moist  low  resisting  surface.  We  use  a  small 
metal  electrode,  applied  to  the  mucus  suface  and  if  we 
desire  a  strong  current  for  its  electrolytic  for  the  so- 
called  electro-cautery  effect)  we  shall  place  a  large  elec- 
trode over  the  skin  surface  of  some  part  of  the  body 
(preferably  the  abdomen)  which  should  be  at  least  8x10 
inches  in  size.  The  author  makes  these  large  electrodes 
of  sheet  lead  and  uses  a  thick  layer  of  wet  absorbent 
cotton  between  the  lead  and  skin.  In  the  above  in- 
stance we  should  call  the  larger,  the  dispersing  elec- 
trode, and  the  pointed  metal  the  concentration  elec- 
trode, the  larger  also  being  the  indifferent  electrode. 
These  small  electrodes  must  be  of  platinum  if  we  desire 
to  use  them  as  the  positive  pole.  In  the  apostoli  method 
of  treating  uterine  fibroids  by  the  above  method  the 
concentration  electrode  is  a  platinum  needle  and  the 
current  strength  is  often  as  high  as  150  to  200  milliam- 
peres, using  a  dispersing  electrode  of  moist  clay.  Such 
a  strong  current  is  rarely  if  ever  used  for  other  pur- 
poses in  the  human  body. 

I  have  enumerated  and  described  the  ordinary  meth- 
ods of  administering  the  galvanic  current  and  before  I 
proceed  to  describe  other  methods  I  shall  touch  upon 
electrolysis,  which  is  the  name  given  to  weak  galvanic 
currents  applied  for  the  purpose  of  destroying  tissue  or 
altering  morbid  growths.  In  the  removal  of  hair,  a  small 
delicate  needle,  the  jeweler's  brouche,  is  used.  This  is 
carefully  introduced  into  the  hair  follicle,  it  being  the 
negative  pole,  the  positive  being  a  sponge  electrode 
held  in  the  patient's  hand.  Six  cells  of  any  good  battery 
is  sufficient,  the  current  being  from  two  to  three  milli- 
aniperes. It  is  not  necessary  to  use  a  meter,  as  the 
blanching  of  the  tissue  is  sufficient  to  an  experienced 
operator.  If  we  desire  the  destruction  of  a  larger 
growth,  such  as  a  tumor,  we  shall  have  increased  re- 
sistance and  must  use  a  higher  voltage,  with  about  the 
same  current.  If  a  tumor  under  the  skin,  we  shall  use 
two,  three  or  even  four  large  needles  connected  to  the 
negative  pole.  By  the  same  means  we  destroy  all  sorts 
of  small  tumors,  moles,  warts,  wine  marks  and  other 
skin  blemishes,  as  well  as  dissolving  strictures  and  dis- 


solving adhesions,  there  being  special  electrodes  for 
these  various  applications. 

The  galvanic  current  is  sometimes  used  for  introduc- 
ing medicines  into  the  body.  This  process  is  called  cata- 
phoresis,  and  is  an  electrical  asmosis,  used  frequently 
to  produce  local  anaesthesia  by  means  of  evolutions  of 
such  alkaloids  as  cocaine  and  aconitine,  also  for  topical 
medication  in  various  local  lesions,  such  as  tumors, 
gouty  swellings,  enlarged  glands  and  various  skill  dis- 
eases. For  rheumatism  and  gouty  swellings  solutions 
of  the  various  preparations  of  lithium  are  employed. 
This  medicine  is  driven  in,  as  it  were,  by  means  of  the 
current,  and  acts  directly  by  dissolving  any  concretions 
that  may  exist  in  the  affected  part,  as  a  result  of  the 
disease.  Medicines  used  in  this  way  are  always  used  in 
solution  and  on  the  positive  pole,  for  reasons  that  are 
obvious.  The  gavanic  current  alone  is  frequently  used 
for  its  dissolving  effect  upon  adhesions  around  various 
organs  inside  the  body.  The  strength  of  current  for 
cataphoresis  is  from  five  to  ten  milJiamperes.  By  this 
means  chloroform  may  be  used  for  dissolving  gall 
stones  inside  the  gall  bladder. 

A  similar  method  of  applying  medicines  or  chemicals 
by  means  of  the  galvanic  current  for  their  local  effect  is 
by  means  of  metal  electrodes,  such  as  zinc  and  copper. 
This  is  a  local  electrolysis,  a  decomposition  by  elec- 
tricity. Both  poles  are  sometimes  used  close  together 
for  destroying  malignant  tumors.  A  platinum  electrode 
wrapped  with  absorbent  cotton,  moistened  with  iodine 
or  carbolic  acid,  is  a  means  of  application  to  mucus  sur- 
faces for  its  local  caustic  or  alterative  effect.  Some 
varieties  of  cancer  are  effectually  destroyed  by  zinc- 
amalgam  cataphoresis,  a  blunt  amalgamed  zinc  electrode 
being  passed  into  the  growth, after  anaesthesia  has  been 
produced  by  cocaine,  and  a  current  of  150  milliamperes 
passed. 

Water  electrodes  are  sometimes  used  to  facilitate  the 
local  application  of  plain  or  medicated  solutions.  This 
electrode  consists  of  a  hard  rubber  nozzle,  inside  of 
which  is  a  platinum  wire.  The  connecting  end  is  bifur- 
cated, one  connection  leading  to  the  water  supply  or 
medicated  fluid,  the  other  to  the  battery.  As  the  water 
passes  over  the  platinum  wire  it  becomes  the  electrode 
and  closes  the  circuit  by  contact  with  the  body.  This  is 
a  valuable  means  of  treating  skin  diseases,  ulcers  and 
many  other  superficial  ailments. 

We  use  special  electrodes  for  applying  the  galvanic 
current  to  the  eye,  ear,  nose  and  throat;  also  for  treat- 
ing the  various  diseases  of  the  mucus  surfaces,  and  in- 
ternal organs  of  the  body.  These  various  instruments 
would  require  too  much  time  and  space  for  special  de- 
scription 1  shall  next  consider  the  faradic,  static  and 
other  high  tension  currents,  and  the  various  methods  of 
generating  and  applying  to  the  human  body. 
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Mr.  A.  C.  Balch,  formerly  of  the  Union  Power  Com 
pany  of  Portland,  was  in  San  Francisco  recently. 

Mr.  Charles  Stein,  the  tie-plate  expert  of  the  Q.  &  C. 
Company  of  Chicago,  will  shortly  return  to  San  Fran- 
cisco with  headquarters  at  the  Palace  hotel. 

Mr.  Edward  B.  Ellicutt,  superintendent  of  construc- 
tin  for  the  Western  Electric  Company  of  Chicago,  is  on 
the  Coast  on  a  trip  combining  business  and  recreation. 

Mr.  J.  A.  Cranston,  assistant  to  Mr.  S.  Z.  Mitchell, 
manager  of  the  Pacific  district  of  the  Northwest  Gen- 
eral Electric  Company  has  returned  to  Portland  after 
a  brief  business  visit. 
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Mr.  I.  Sternfeld  of  the  City  of  Mexico  and  who  is  Mex- 
ican agent  of  the  Westinghouse  Electric  and  Manufac- 
turing Company,  was  in  San  Francisco  recently  closing 
the  orders  for  several  large  transmission  plants. 

Mr.  H.  T.  Llyod,  the  genial  representative  of  the  Stirl- 
ing Electric  Supply  Company  at  Topia,  State  of  Duran- 
go,  Mexico,  is  in  San  Francisco,  perfecting  arrange- 
ments for  prosecuting  the  Mexican  business  of  his  com- 
pany with  renewed  vigor. 

Mr.  E.  W.  Little,  whose  long  and  intimate  association 
in  the  management  of  the  Interior  Conduit  and  Insula- 
tion Company  has  won  for  him  a  universal  popularity, 
has  resigned  the  vice  presidency  and  general  manager- 
ship of  the  company  and  has  been  succeded  by  Mr.  Al- 
lan C.  Bakewell. 

Mr.  W.  S.  Heger,  manager  of  the  Pacific  Coast  office 
of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany has  returned  to  San  Francisco  from  Pittsburg 
with  plans  for  a  campaign  so  fully  matured  that  the 
measure  of  their  aggressiveness  is  only  execeeded  by 
his  personal  popularity  among  those  with  whom  he  has 
business  dealings. 

Mr.  L.  H.  Griffith,  formerly  of  the  Griffith  Bank  at  Se- 
attle, Wash.,  is  at  the  Grand  hotel.  San  Francisco.  At 
present  Mr.  Griffith  is  residing  in  Guatamala,  where  he 
holds  important  government  concessions  for  building 
electric  street  car  lines  in  Guatamala  City  and  Antigua 
and  connecting  the  two  places  which  are  seventy-two 
miles  apart,  by  electric  road. 

Mr.  John  Richards  has  retired  from  journalism  and 
with  his  retirement  the  publication  of  Industry  has 
ceased.  This  announcement  has  been  received  with  deep 
regret  by  the  thousands  of  admirers  of  his  writings, 
whose  gratitude  for  the  frankness,  fairness  and  fullness 
of  Mr.  Eichards'  engineering  writings  form  an  ever  liv- 
ing and  world-wide  testimonial  of  appreciation,  to  earn 
which  any  lifetime  is  well  spent. 

John  F.  Outwater,  representing  Mr.  Hugo  Rpisinger 
and  the  high-grade  Nuernberg  "Electra"  carbons,  and 
who  is  combining  business  and  recreation  in  a  tour  of 
the  Coast,  is  at  present  at  the  Palace  Hotel.  Since  its 
inception  almost,  Mr.  Outwater  has  until  very  recently 
been  purchasing  agent  of  the  Brooklyn  Edison  Company, 
and  the  ripe  experience  there  gathered  makes  him  one 
of  the  best  posted  men  in  the  country  on  the  efficiency  of 
electrical  supplies. 

Professor  A.  Vander  Naillen,  the  well-known  presi- 
dent of  the  school  of  engineering  in  this  city,  is  on  the 
eve  of  journeying  to  Paris,  France,  where  he  will  study 
the  latest  progress  made  in  the  engineering  sciences, 
and  especially  in  that  of  electricity.  The  professor  de- 
parts loaded  down  with  credentials  from  the  Governor 
of  the  State  and  many  different  consules  here  addressed 
to  the  various  ministers  of  state  in  Paris,  which  will 
open  wide  to  him  the  doors  of  the  higher  institutions  of 
scientific  learning.  Mr.  Vander  Naillen  will  reap  a  rich 
harvest  of  scientific  information  which  he  will  bring- 
back  to  this  Coast  for  the  benefit  of  the  public  in  gen- 
eral and  especially  for  the  advancement  of  his  own  stu- 
dents, as  he  is  determined  that  the  Vander  Naillen 
school  of  Engineering  shall  rank  among  the  best. 


ELECTRIC  ELEVATOR  REGULATION. 


An  interesting  example  of  the  eftiecient  application 
of  electric  power  to  the  operation  of  high  speed  passen- 
ger elevators  is  found  in  the  installation  placed  by  the 
Electric  Engineering  Company  iu  the  famous  Cliff 
House  in  this  city.  The  elevator  has  a  direct  lift  of  an 
even  100  feet  and  the  general  character  of  the  equip- 
ment is  shown  in  the  accompanying  illustration  from  a 
photograph  of  the  plant  as  erected.  Briefly  described, 
the  plant  consists  of  a  25-horsepower  Electrical  Engi- 
neering Company's  motor  of  special  type,  geared  to  a 
sheave  drum  through  worm  gearing  and  operated  from 
the  500-volt  circut  of  the  Sutro  railroad. 

To  describe  the  apparatus  in  detail  is  inadvisable  at 
the  present  time,  owing  to  the  fact  that  patents  on  its 
vital  features  are  pending,  but  an  idea  of  its  method  of 
control  will  be  gathered  from  the  statement  that  the 
controller  proper  and  which  is  inclosed  in  the  locked 
iron  casing  shown  in  the  illustration,  consists  of  a  sole- 
noid, the  core  of  which  effects  four  different  combina- 
tions of  field  windings  so  as  to  give  four  distinct  rates 
of  speed.  This  solenoid  is  actuated  by  circuits  which  are 
manipulated  by  the  operator  in  the  elevator  car  through 
an  ordinary  form  of  controller  lever  that  forms  the 
various  switching  combinatios  desired.  The  controlling 
mechanism  is  therefore  purely  electrical  and  its  dis- 
tinctive feature,  which  at  the  same  time  forms  a  most 
valuable  characteristic  because  of  the  entire  elimina- 
tion of  the  use  of  resistance  of  any  form,  consists  in  the 
commutation  of  field  coils  so  that  the  entire  energy 
rushing  into  the  motor  upon  starting  becomes  available 
for  torque.  It  will  be  noted  that  the  motor  itself  pre- 
sents the  peculiarity    of    having  windings  across  the 
yokes  of  the  pole  pieces  in  addition  to  the  regular  field 
windings.  There  are,  therefore,  eight  field  coils  on  the 
machine,  and  these  are  of  equal  ampere-turns  and  the 
function  of  the  controller  is  to  commutate  these  coils. 
How  this  is  done  will  be  made  clear  in  a  general  wav 
from  a  brief  description  of  the  method  of  operation. 
The  motor  is  compound  wound  and  when  at  rest  the 
eight  field  coils  are  all  in  series,  and  act  as  a  resistance, 
but  the  energy  expended  in  them  is  obviouslv  utilized 
in  magnetizing  the  fields.  The  first  action  of  the  controll- 
er solenoid  is  of  course  to  fix  the  armature  polaritv  and 
then  to  energize  the  fields.    These  functions  are  per- 
formed   in    the  ordinary    manner    and    before    the 
current    is    thrown     on    the    armature    the    equip- 
ment   is      coupled      as      a      simple      series     motor. 
The    fields    are    highlv    over-saturated,  thus    giving 
a  tremedous  torque,  which  at  once  carries  the  elevator 
with  an  acceleration  only  equaled  by  that  of  the  hv- 
draulic  form.  The  various  successive  stages  of  the  con- 
troller commutate  the  field  coils  so  as  to  weaken  the 
fields  until,  when  at  the  final  speed,  it  is  run  as  a  simnle 
shunt  motor.  A  bank  of  Ifi  lamps  in  series  is  placed  in 
narallel  with  the  field  coils  to  take  up  the  discharge  and 
the  motor  is,  as  shown,  of  the  two-brush  multipolar 
tvpe.    The  armatnre  shaft  is  coupled  direct  to  the  worm 
shaft  throuch  a  flexible  insulated   coupling  and  also 
carries  a    twentv-inch    brake    pnllev    against    which 
■presses  two  brake  shoes,  one  of  which  is  shown  in  the 
illustration.    These  brake  shoes  are  automaticallv  con- 
trolled in  starting  and  stopping  bv  a  solenoid  cnrrving 
a  compound  winding,  the  series  winding  constituting  a, 
■nortion  of  the  main  circuit  to  assist  the  shunt  winding 
to  instantaneous  action. 

The  winding  drum  has  a  diameter  of  sixtv  inches  and 
carries  two  sets  of  five-eghths-inch  steel  ropes,  so  con- 
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nected  to  the  drum  that  as  one  set  unwinds  the  other 
set  reels  up.  and  visa  versa.  The  first  set  consists  of  four 
ropes  that  are  attached  to  the  top  of  the  car  after  pass- 


worm  shaft  carries  two  hardened  steel  worms,  one 
right  and  the  other  left-handed,  thus  avoiding  all  end 
thrust  by  exerting  a  balanced  pull,  the  effort  of  the  sec- 


ELECTRIC  ELEVATOR  REGULATION. 


ing  over  a  sheave  at  the  top  of  the  elevator  well,  while 
simlarly  the  second  set,  containing  two  ropes,  is  fixed  to 
the  top  of  the  counterweght,  the  only  distinction  being 
that  the  counterweight  ropes  are  guided  into  the  ele- 
vator shafe  by  running  under  an  idler  sheave  on  a  spi- 
rally grooved  shaft.  All  bearings  except  those  for  the 
drum  are  of  the  self-oilig  type  and  the  gears  arc  of 
phosphor-bronze,  twenty-eight  inches  in  diameter.  The 


ond  gear  being  transmitted  to  the  shaft  carrying  (he 
drum  by  means  of  cog  gearing  which,  together  with  the 
worm  gearing,  runs  in  castor  oil. 

The  car  travels  four  inches  to  each  revolution  of  the 
armature,  and  in  addition  to  all  mechanical  safeties  the 
equipment  is  provided  with  electrical  safeties  which 
instantly  open  the  main  circuit  and  lock  the  entire 
system  in  case  of  trouble. 
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Owing  to  the  utilization  of  the  energy  which  in  all 
other  types  of  elevators  is  wasted  through  the  use  of 
starting  resistances,  a  material  economy  in  current  con- 
sumption is  claimed  to  be  effected  and  readings  taken 
show  that  in  starting  the  outfit  the  initial  energy  mo- 
mentarily dashes  the  needle  to  approximately  19  to  22 
kilowatts,  instantly  falling  to  10  or  11  kilowatts  and  in 
less  than  four  seconds  dropping  to  as  low  as  from  5  to 
7J  kilowatts  according  to  the  position  of  the  controller. 

In  marked  contrast  to  these  readings  are  those  show- 
ing the  energy  consumed  by  either  of  the  two  electric- 
elevators  of  Eastern  manufacture  istalled  in  the  Salt 
Deposit  building  in  which  the  momentary  dash  of  the 
needle  at  the  start  shows  from  readings  varying  from 
28  to  40  kilowatts  and  a  minimum  consumption  of  17 
kilowatts.  This  was  after  the  machines  had  been  run- 
ning sufficiently  long  to  assure  smooth  operation  as  is 
attested  by  the  fact  that  at  the  outset  each  of  the  East- 
ern equipments  in  the  Safe  Deposit  building  consumed 
over  400  amperes  at  110  volts,  or  about  45  kilowatts  in 
starting. 


THE  PORTLAND  TRASMISSION  PLANT. 


Since  the  publication  of  the  article  in  the  December 
issue  of  this  paper  concerning  the  plant  of  the  Portland 
General  Electric  Company  considerable  progress  has 
been  made  towards  the  completion  of  this  interesting 
installation,  particularly  in  the  fact  that  the  rotary 
transformers  are  now  in  operation  and  are  giving  excel- 
lent satisfaction.  With  the  advent  of  electric  power  de- 
rived from  the  falls  of  the  Willamette  at  Oregon  City 
several  steam  plants  have  been  closed  down,  promi- 
nent among  which  is  that  of  the  Union  Power  Company 
in  North  Portland.  This  latter  formed  an  installation 
that  was  noteworthy  in  several  respects  and  which  com- 
mended considerable  attention  four  years  ago,  first  on 
account  of  its  being  the  first  railway  power  plant  feed- 
ing in  to  two  separate  railway  systems  on  a  three-wire 
system  of  distribution,  and  second,  because  of  the  in- 
genious manner  by  which  refuse  saw  dust  was  conveyed 
to  the  plant  and  automatically  fed  to  a  battery  of  boil- 
ers having  a  capacity  of  about  1,500  horsepower. 

Station  A  of  the  Portland  General  Electric  Company 
is  loaded  to  its  utmost  capacity  and  from  station  B  is 
being  operated  two  three-phase  750  kilowatt  machines, 
the  first  of  which  is  carrying  more  than  its  rated  load  of 
incandescent  lighting  on  the  four-wire  system  of  distri- 
bution heretofore  described  in  these  columns  and  in 
some  instances  the  load  has  been  so  heavy  that  the  com- 
pany has  been  compelled  to  help  out  the  generator  with 
an  isolated  steam  plant  in  the  Marquam  and  Dekum 
buildings.  The  second  three-phase  machine  furnishes 
power  to  a  rotary  transformer  from  which  is  operated 
the  half  of  the  Oregon  City  railroad  running  between 
East  Portland  and  Milwaukee,  the  Parnes  Heights  and 
Corneel  Mountain  road,  the  Vancouver  line,  all  the  city 
and  suburban  district  lying  south  of  Alder  street  in 
East  Portland,  the  new  First  street  line  running  from 
Jefferson  to  Purnside  streets  in  Portland  and  the  com- 
mercial power  circuit,  averaging  about  150  amperes. 
Despite  the  heavy  load  carried  the  service  given  is  bet- 
ter than  that  obtained  from  the  steam  plant  formerly 
used.  The  third  three-phase  generator  is  about  ready 
for  use,  the  delay  in  putting  it  in  operation  having  been 
due  to  not  having  the  line  construction  finished  between 
Oregon  City  and  Portland. 

As  stated,  the  Portland  half  of  the  Oregon  City  line 
is  operated  from  the  rotary  transformer,  while  the  re- 


maining half  is  fed  from  one  of  the  250-killowatt  500- 
volt  exciters  in  station  B  at  the  falls.  The  entire  rail- 
way system  is  now  continuous;  that  is,  the  circuit  is  not 
broken  at  Milwaukee,  the  middlepoint,  as  heretof  ere,  but 
instead. current  is  fed  to  it  at  550  volts  from  Portland 
and  at  600  volts  from  Oregon  City,  which  gives  at  the 
center  of  the  line  a  much  better  pressure  than  could 
be  obtained  by  feeding  independently  at  each  end.  The 
matter  of  regulation  on  the  Oregon  City  end  of  this  line 
has  always  been  a  very  serious  one,  because  of  the  fact 
that  no  means  have  been  devised  for  improving  upon 
manual  regulation  of  the  water  wheels,  but  under  the 
new  arrangement  much  better  results  are  attained  as 
the  feeding  point  of  either  end  of  supply  shifts  accord- 
ing to  the  position  of  the  cars  and  the  feeder  losses, 
which  tends  to  act  as  a  regulator  for  the  water  wrheels 
in  station  B.  The  circuit  breakers  on  the  rotary  trans- 
former at  Portland  have  been  thrown  out  repeatedly 
with  apparently  no  effect  on  the  exciters  pulling  the 
Oregon  City  end  of  the  road  except  an  increase  in  the 
speed,  but  this  condition  does  not  prevent  the  circuit 
breakers  being  thrown  simultaneously. 

A  6,000-volt  three-phase  line  has  been  erected  from 
the  substation  at  Portland  to  the  Portland  Flouring 
Mills,  some  three  miles  further  down  the  river,  where 
the  potential  will  be  reduced  by  three  special  33-cycle 
transformers  to  350  volts  for  operating  a  75  horespower 
induction  motor  that  is  to  drive  the  elevator  at  the  flour- 
ing mills.  This  installation  is  preliminiary  to  operating 
the  entire  mill  by  electric  power,  and  the  work  of  chang- 
ing the  equipment  of  the  Portland  Cable  Railway  Com- 
pany from  cable  to  electric  with  the  exception  of  that 
portion  ascending  Portland  Heights  at  a  very  heavy 
grade,  is  in  progress.  The  steam  plant  at  the  cable  pow- 
er house  is  to  be  abandoned  and  while  the  electric  di- 
vision of  the  road  will  be  operated  from  one  of  the  ro- 
tary transformers  the  cable  machinery  will  be  driven  by 
induction  motors  after  the  plan  installed  in  the  Port- 
land Flouring  Mills. 


^he  ^rade. 


In   Responding  to   advertisements  in  this  publication,    please 
mention    " The  Journal  of  Electricity." 


THE  NEW  FORT  WAYNE  OFFICES. 


As  announced  recently  in  the  advertising  columns, 
the  San  Francisco  office  of  the  Fort  Wayne  Electric 
Corporation  has  now  been  established  at  18  Second 
street  and  the  quarters  are  without  doubt  the  most  ele- 
gant to  be  found  on  the  Pacific  Coast.  Mr.  Charles  R. 
Llyod,  so  well  known  to  the  electrical  fraternity  of  the 
far  west,  is  in  charge  of  theoffice,  which  is  alsooccupied 
by  Mr.  John  R.  Cole,  whose  labors,  coupled  with  the 
intrinsic  merits  of  the  product  itself,  has  made  Grim 
shaw  wire  the  most  extensively  used  insulation  on  the 
Pacific  Coast.  The  engineering  department  of  the  office 
is  in  charge  of  Mr.  Frederick  G.  Cartwright,  and  the 
parties  named  form  a  very  popular  trio  whose  energies 
will  certainly  win  a  great  portion  of  the  desirable  bus- 
iness that  is  to  be  found  on  the  Coast.  The  Sterling 
Electric  Supply  Company,  which  is  under  the  immedi- 
ate direction  of  Mr.  Cole,  occupies  the  quarters  with  the 
Fort  Wayne  corporation  conjointly  and  the  office  is 
thus  prepared  to  handle  every  electrical  proposition  of 
whatever  nature  that  may  arise. 


Feb.  1896] 


THE    JOURNAL   OF    ELECTRICITY, 


A  RAILWAY  SUPPLY  CENTER. 


It  is  well  known  that  until  the  past  year  one  of  the 
great  electrical  corporations  held  an  undisputed  mo- 
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plies  is  now  very  thoroughly  exploited.  The  accom- 
panying illustration  shows  a  railway  supply  center  in 
San  Francisco,  and  although  it  is  but  one  center  of  sev- 
eral and  although  the  concerns  there  located  are  the 


nopoly  of  the  electric  railway  business  of  California  if 
not  of  the  Pacific  Coast,  and  that  this  situation  has  now 
been  most  effectually  broken  is  evident  upon  looking 
over  the  advertising  pages  of  the  Journal,  from  which 
it  will  be  seen  that  the  business  of  selling  railway  sup- 


youngest  in  the  held,  the  business  transacated  in  furnish- 
ing supplies  for  electric  and  steam  railways,  in  addi- 
tion to  the  furnishing  of  electric  lighting  supplies  of 
every  description,  has  reached  a  proportion  that  is 
most  gratifying. 
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POPULAR    REFLECTIONS    OF    THE    CONDITIONS    AND 

PROSPECTS    OF    ELECTRICAL    ENGINEERING 

ON    THF     PACIFIC     COAST. 


Business  with  the  electrical  supply  and  machinery  people  is 
veiry  fair,  and  the  outlook  for  the  coming  year  is  better  than  it 
was  a  year  ago.  Most  electrical  people  are  doing  a  very  good 
business,  although  some  ot  them  say  things  are  dull,  but  as  a 
rule  they  are,  if  not  just  at  present  rushed  with  business,  at 
least  full  of  hope. — Los  Angeles  (Cal.)  Journal. 


Owners  of  land  along  the  line  of  the  California  railway,  out 
Laundry  Farm  way,  can  well  afford  to  give  a  bonus  to  have  that 
line  converted  from  a  steam  to  an  electric  road.  When  it  is  seen 
how  the  Haywards  line  has  increased  real  estate  values  along 
the  county  road  it  may  be  judged  how  it  would  pay  to  have  this 
little  steam  road,  running  into  the  most  delightful  of  suburbs, 
changed  into  an  electric,  with  frequent  trips  at  low  fares. — Ala- 
meda (Cal.)  Argus. 


The  destruction  of  the  dynamos  of  the  electric  lighting  plant 
at  Haywards  the  other  day  in  the  midst  of  an  electric  storm 
warns  proprietors  of  electrical  machinery  in  California  that 
lightning  arresters  should  be  put  into  all  their  works.  Because 
lightning  is  very  infrequent  in  this  State  is  no  reason  for  neg- 
lecting a  precaution,  the  failure  to  provide  which  may  result  in 
such  great  damage  and  so  much  inconvenience  to  a  community. — 
Sacramento  (Cal.)  Record-Union. 

The  electrical  plants  of  the  Standard  Consolidated  Mining 
Company  have  proved  a  success  and  have  enabled  that  company 
to  work  its  mill  and  mine  more  economically  than  under  the  old 
system,  and  the  time  will  surely  come  when  Bridgeport  will  be 
the  center  of  electrical  mining  plants  for  the  systematic  and 
economical  working  of  the  Bodie  and  other  mines  in  this  vicin- 
ity. We  have  an  abundance  of  water  power  and  it  is  destined  for 
such  a  purpose. — Bridgeport  (Cal.)  Chronicle-Union. 


The  steps  now  being  taken  by  the  City  Trustees  to  increase 
the  electric  lighting  plant  are  fraught  with  gravest  consequences 
to  the  taxpayers  of  this  city.  No  one  disputes  the  right  of  mu- 
nicipality to  light  its  own  streets  and  public  buildings,  but  when 
it  engages  to  supply  private  consumers  it  is  going  beyond  the 
rightful  exercise  of  the  legitimate  functions  of  municipal  gov- 
ernment: it  is  entering  into  an  undertaking  that  at  the  most  is 
purely  experimental.  *  *  *  Alameda  has  had  its  experience 
with  electric  lighting  plants  and  it  has  been  a  sad  one  to  the 
taxpayers. — Alameda  (Cal.)  Telegram. 


Counties  are  being  asked  to  grant  the  right  to  use  the  public 
roads  for  electric  railways,  and  perhaps  for  the  day  it  might  be- 
better  to  grant  the  right  to  run  on  the  roads,  but  shall  we  never 
look  to  the  future  in  such  matters?  In  how  far  may  the  counties 
undertake  the  construction  of  these  roads?  A  corporation  uses 
its  credit  to  build  a  road,  and  a  county  having  credit  can  use  it. 
The  corporation  gets  its  pay  back  by  tolls,  and  why  may  not  the 
county  do  so  until  the  debt  shall  be  paid  off.  If  we  believe  at  all 
in  public  ownership  of  transportation  lines  let  us  show  our  be- 
lief by  taking  hold  of  this  new  phase  while  we  may  do  so  with- 
out any  question  of  wronging  any  one,  or  while  it  may  be  done 
without  creating  so  vast  a  public  debt.— Colusa  (Cal.)  Sun. 


All  signs  of  the  times  at  present  point  to  great  mining  and 
business  activity  in  this  vicinty  in  the  near  future.  With  the  ad- 
vent of  that  gigantic  enterprise,  the  Bend  Electric  Power  Com- 
pany, now  an  assured  fact,  comes  the  reliable  information  that 
numbers  of  good  mining  properties  that  have  lain  practically 


dormant  for  years  are  to  be  opened  up  and  worked  on  a  large 
scale.  We  are  in  possession  of  authentic  information  that  one 
mining  company,  which  has  in  the  past  been  doing  development 
work  on  its  extensive  properties  only  on  a  small  scale,  has  sig- 
nified its  intention  of  taking  100  horsepower  from  the  Bend  Com- 
pany as  soon  as  the  same  can  be  furnished,  and  also  will  erect 
a  100-stamp  mill,  and  possibly  a  larger  one,  with  all  the  attend- 
ant buildings  and  shops.  The  company  has  ample  capital  and 
is  only  waiting  the  introduction  of  cheap  power  to  proceed  with 
the  work  on  the  most  extensive  scale.  And  what  is  true  of  this 
company  is  also  the  case  with  numerous  other  companies  and 
individuals. — Coulterville  (Cal.)  Miner. 


There  is  a  lively  interest  just  now  evinced  all  over  the  State 
in  utilizing  the  vast  water  power  of  the  mountain  streams.  It  is 
well.  The  great  cost  of  power  to  run  mills  and  manufactories  is 
one  of  the  chief  reasons  why  so  little  local  manufacturing  has 
been  carried  on  in  California.  Coal  has  been  too  dear  and  the 
best  water  power  hidden  away  in  inaccessible  mountain  gulches. 
The  new  idea  of  putting  dynamos  in  the  hidden  places  and  send- 
ing out  the  power  on  electric  wires  over  mountains  and  gulches 
miles  away  to  railway  stations  and  steamboat  and  tidewater 
towns  is  practical  and  full  of  good  promise.  It  will  be  out  a  lit- 
tle while  till  hundreds  of  places  will  be  supplied  with  electric 
power  as  cheaply  as  anywhere  in  the  East.  When,  through  the 
pressure  of  hard  times  the  labor  question,  that  other  stumbling 
block  to  successful  manufacturing  on  the  Coast,  is  so  far  settled 
as  to  stamp  a  badge  of  honor  on  every  working  man,  every  seri- 
ous obstacle  in  Califonria's  strides  in  industrial  progress  will 
have  been  removed.  In  view  of  the  situation,  our  own  locality 
has  every  cause  to  rejoice  over  the  power  that  Cache  creek  can 
furnish  for  all  time — enough  to  make  the  wheels  hum  in  a  row  of 
factories  thirty  miles  long.    Wake  up! — Woodland  (Cal.)  Mail. 

It  would  appear  from  explanations  made  by  electricians  that 
under  certain  conditions  even  a  heavily  insulated  wire  is  deadly. 
This  is  an  important  fact  for  the  public  to  know,  as  heretofore 
an  insulated  wire  has  generally  been  regarded  as  harmless.  It 
sems  that  an  electric  light  wire  should  be  treated  with  as  much 
caution  as  a  gun,  which  timid  people  regard  as  dangerous  "with- 
out lock,  stock  or  barrel." — San  Jose  (Cal.)  News. 


It  is  really  time  to  draw  the  line  on  the  irresponsible  votaries 
of  science.  They  are  carrying  things  altogether  too  far.  It  is 
bad  enough  for  Professor  Roentgen  to  enable  the  intrusive  snap- 
shot fiend  to  exhibit  to  an  unfeeling  world  photographs  of  the 
dorsal  vertebrae  of  gentlemen  who  might  be  total  strangers  to 
him  and  radically  averse  to  such  extreme  publicity,  but  when 
Mr.  Edison  undertakes  to  photograph  the  interior  of  the  skull 
and  show  what,  if  anything,  the  victim  has  inside,  and  Pro- 
fessor Salvioni  enables  the  human  eye  to  see  anything  that  the 
Roentgen  rays  can  penetrate,  the  case  demands  the  interference  of 
the  police.  Heretofore  a  person  of  discretion  has  been  able  to 
congratulate  himself  on  not  wearing  his  heart  on  his  sleeve; 
but  that  precaution  will  be  useless  when  anybody  can  inspect 
the  workings  of  the  heart  in  its  normal  position,  and  even  see 
what  the  owner  has  had  for  dinner.  If  everything  is  to  be  trans- 
parent to  the  prying  eye  of  science  what  is  the  use  of  clothes, 
and  why  not  return  to  the  original  Edenic  condition?  Will  the 
front  orchestra  chairs  at  the  ballet  be  provided  with  notices 
reading:  "Drop  a  dollar  in  the  slot  and  take  out  a  Salvioni 
opera  glass?"  If  Edison's  malign  invention  for  photographing 
the  interior  of  the  skull  prove  successful  it  will  work  havoc 
among  reputations  that  have  been  a  precious  possession  to  the 
community.  A  noble  presence,  an  air  of  dignity  and  conscious 
power  have  made  a  leading  citizen  of  many  a  man  of  whom  it 
may  be  said,  in  the  language  of  Mr.  Bierce,  that  he  "can't  write 
and  he  can't  talk,  but  they  do  say  that  he  is  a  devil  to  think." 
Now  suppose  some  ribald  scientist  should  come  along  with  an 
Edison  Paul  Pry  camera  and  take  a  photograph  showing  a 
vacuum  in  that  honored  citizen's  cranium,  where  the  reverent 
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multitude  had  confided  in  the  existence  of  a  bulging  mass  of 
gray  matter.  The  foundations  of  society  would  be  shaken.  The 
masses  have  always  been  awed  by  the  thought  of  the  mysterious 
powers  that  lay  behind  the  impenetrable  brows  of  their  great 
men.  How  is  their  reverence  to  be  maintained  when  the  brain 
of  a  statesman  or  divine  becomes  as  visible  as  the  wart  on  his 
nose?  No;  science  .has  clearly  overreached  itself  this  time.  Most 
of  us  want  to  have  a  few  illusions  remaining,  and  those  who 
prefer  to  have  absolutely  nothing  left  to  the  imagination  can 
read  Zola  and  Thomas  Hardy. — San  Francisco  Examiner. 


Municipal  ownership  is  very  much  like  a  man  with  an  income 
of  $100  per  month  living  upon  $150.  Somebody  pays  for  the 
excess  of  expenses  over  receipts.  If  it  were  a  clerk  in  commer- 
cial circles  his  employer  would  pay  for  it  in  a  surreptitious 
manner.  In  municipal  circles  it  is  the  taxpayer  who  submits 
to  the  extra  burden.  Compiled  from  reports  filed  with  your 
city  officers,  I  find  that,  exclusive  of  interest,  the  cost  of  light- 
ing your  city  for  six  years  and  five  months  has  aggregated  the 
sum  of  $155,223.74,  an  average  of  $2,016.27  per  month,  of  $22.90 
per  lamp  per  month,  and  of  19%  cents  per  lamp  per  hour.  A 
very  liberal  estimate  of  the  value  of  the  permanent  part  of  your 
plant  is  $30,000,  which  being  deducted,  will  leave  a  net  expense 
of  $125,223.74,  which  gives  a  monthly  lighting  expense  of 
$1,626.20,  or  in  round  numbers  an  expense  of  15  cents  per  lamp 
hour.  This  is  without  the  consideration  of  interest  which  has 
been  paid  upon  the  original  purchase  price.  It  contrasts  very 
forcibly  with  the  rate  charged  in  Oakland  for  municipal  light- 
ing— of  6.43  cents  per  lamp  hour — the  first  basis  of  hourly 
■  expense  as  figured  being  three  times  that  of  Oakland  and  the 
second  nearly  twice.  *  *  *  Assuming  that  all  construction 
work  should  stop;  that  your  station  is  in  such  a  condition  that 
no  repairs  will  be  required  for  the  next  six  years;  that  no 
towers  are  to  be  taken  down;  no  new  lamps  erected;  no  poles  to 
be  painted;  no  boilers  or  steam  pipes  to  be  overhauled;  no 
engines  to  be  repaired;  no  armatures  to  be  rewound;  no  incan- 
decsent  lamps  to  be  renewed;  no  lamps  to  be  furnished  with  new 
parts;  no  transformers  to  rewind,  and  that  the  expense  of  main- 
tenance would  be  only  that  figured  out  by  your  interested 
employes.  Assuming  all  this,  the  average  cost  of  the  mainten- 
ance of  your  municipal  lighting  plant  would  still  be,  according 
to  the  figures  which  I  have  submitted  to  you,  more  than  75  per 
cent  in  excess  of  the  charges  made  in  any  other  city  in  the 
United  States  for  the  lighting  of  the  streets. — Abstract  of  an 
open  letter  from  John  A.  Britton  to  the  Board  of  Trustees  of 
the  City  of  Alameda,  Cal. 


Reports  of  the  Jffanth 


COMMUNICATION 

FORT  JONES,  Cal. — Manuel  Pereira  is  to  erect  a  private  tele- 
phone line  between  his  new  electric  light  station  and  this  place. 

SONORA,  Cal.— The  Sonora  Electric  Light  Company  is  in- 
stalling a  telephone  system  throughout  this  vicinity  to  afford 
communication  between  the  different  stations  and  with  San 
Francisco. 

SAN  FRANCISCO,  Cal.— The  Sunset  Telephone  and  Telegraph 
Company  has  issued  orders  that  certain  operators  of  its  country 
lines  must  learn  telegraphy  in  order  that  they  may  be  competent 
to  use  the  telegraph  as  an  adjunct  to  long  distance  telephoning 
in  the  transmission  of  service  messages. 


W.  L.  Nichol,  president;  H.  D.  Bastain,  vice  president;  R.  W. 
Nichol,  treasurer;  S.  J.  Weigel,  secretary. 

SPOKANE,  Wash.— The  Arlington  Heights  Company;  capital 
stock,  $100,000.  Incorporators,  J.  J.  Smith  of  New  York,  D.  S. 
Walton  of  East  Orange,  J.  R.  Simmons  et  al.  Object,  to  furnish 
water,  light  and  heat  to  the  occupants  of  Arlington  Heights  and 
to  buy  and  sell  land. 

SAN  FRANCISCO,  Cal.— The  Continental  Motor  and  Traction 
Company;  capital  stock,  $1,000,000,  of  which  $35,000  has  been 
subscribed.  Directors:  Philip  La  Montague,  W.  R.  Smedburg,  A. 
J.  Bowie,  G.  I.  Ives  and  W.  B.  Harper.  Gold  Mining  Exchange. 
Officers:  Walter  Turnbull,  president;  John  Daggett,  vice  presi- 
dent; D.  E.  Miles,  treasurer;  J.  F.  Crossett,  secretary.  Offices, 
Mills  building. 

OAKLAND,  Cal.— The  Oakland  &  Livermore  Valley  Railroad 
Company;  capital  stock,  $3,000,000.  Directors:  E.  P.  Vander- 
cook,  George  D.  Metcalf,  A.  D.  Wilson,  H.  H.  Pitcher  and  Rod. 
W.  Church.  The  new  company  has  absorbed  the  franchise  held 
by  E.  P.  Vandercook  for  an  electric  road  from  East  Oakland  to 
Livermore  via  Dublin  and  thenew  line  will  have  its  terminus  at 
the  Corral  Hollow  coal  mines. 


LITIQATION. 

ALAMEDA,  Cal.— John  T.  Fleming  has  applied  to  the  Superior 
Court  for  an  injunction  restraining  the  Board  of  Municipal  Trus- 
tees from  carrying  on  certain  contracts  involving  the  expendi- 
ture of  a  large  sum  of  money  to  enlarge  the  municipal  electric 
light  plant  for  the  chief  purpose  of  engaging  in  the  business  of 
furnishing  incandscent  lights  to  private  consumers. 

SAN  LEANDRO,  Cal.— A.  C.  Hammond  Jr.  has  applied  to  the 
Superior  Court  for  a  restraining  order  to  prevent  the  City  Trus- 
tees of  San  Leandro  selling  a  $10,000  bond  issue  intended  to  pur- 
chase an  electric  light  plant.  Hammond  claims  that  the  elec- 
tion was  illegal  because  the  Board  of  Trustees  did  not  have  plans 
and  estimates  of  the  cost  of  the  proposed  plant  before  the  elec- 
tion was  held. 

LOS  ANGELES,  Cal. — Justice  Young,  acting  upon  the  verdict 
of  a  jury,  has  rendered  the  decision  that  the  Los  Angeles  Ath- 
letic Club  is  not  liable  for  gas  which  the  Los  Angeles  Lighting 
Company  claims  was  consumed  by  the  athletic  club  during  five 
months  of  1893  and  which  did  not  show  up  on  the  meter  of  the 
company  placed  in  the  club  rooms  to  register  the  amount  of  gas 
consumed. — Thomas  F.Tedford  has  sued  the  Los  Angeles  Elec- 
tric Company  for  $25,000  damages  for  injuries  alleged  to  have 
been  sustained  while  in  the  employ  of  the  company  through  its 
neglect.  Plaintiff  alleges  that  he  was  employed  in  digging  post 
holes  and,  acting  under  orders  of  a  line  foreman,  he  went  up  an 
electric  light  pole  and  coming  in  contact  with  a  live  wire  re- 
ceived a  shock  which  caused  him  to  fall  to  the  ground,  frac- 
turing his  skull  and  breaking  his  leg. 


INCORPORATION 

SALT   LAKE  CITY,   Utah.— The  Electric  Gold  Mining  and 
Milling  Company;  capital,  $3,000,000;  all  subscribed.     Officers: 


TRANSMISSION. 

BODIE,  Cal. — The  Index  is  trying  hard  to  induce  capitalists 
to  erect  an  electric  power  plant  for  the  mines  in  this  vicinity. 

OROVILLE,  Cal.— The  Oroville  Gas  and  Power  Company  has 
made  arrangements  with  the  Palermo  Land  and  Water  Com- 
pany for  more  water  for  running  its  electric  plant. 

BERKELEY,  Cal. — Power  for  operating  machinery  in  various 
colleges  of  the  University  of  California  is  now  supplied  from  a 
20-kilowatt,  110-voK  Edison  dynamo  in  the  mechanical  engi- 
neering department. 

ALAMOS,  Mexico. — Two  15-horsepower  electric  motors  man- 
ufactured by  the  Electrical  Engineering  Company  of  San  Fran- 
cisco are  being  installed  to  operate  two  Richards  triple-throw 
pumps  in  the  Alamos  mine. 

RIVERSIDE,  Cal.— The  butts  of  the  poles  used  on  the  tx.iiw- 
mission  line  for  this  city  and  Colton  and  which  line  is  to  be 
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thirty-nine  miles  in  length  together  with  the  fross  arms,  are 
being  coated  with  P.  &.  B.  paint. 

SACRAMENTO,  Cal.— -  Mayor  Hubbard  has  approved  an  or- 
dinance granting  the  Central  California  Electric  Company 
privileges  for  supplying  electric  power  transmitted  from  the 
foothills  of  Placer  county. — A  25-horsepower,  500-volt  Westing- 
house  motor  has  been  placed  in  the  Capital  Box  Factory. 

STOCKTON,  Cal.— H.  K.  Southwic'k  is  believed  to  be  investi- 
gating the  feasibility  of  transmitting  power  from  the  Salt 
Spring  Valley  reservoir  to  this  city.  The  plan  contemplates  the 
development  of  electric  power  from  the  water  to  be  furnished 
the  Plymouth  mine,  but  the  reports  have  not  yet  assumed  tan- 
gible shape. 

NEVADA  CITY,  Cal. — The  power  transmission  plant  of  the 
Nevada  County  Electric  Power  Company,  using  Stanley  appa- 
ratus throughout  and  which  was  fully  described  in  the  Novem- 
ber issue  of  the  Journal  of  Electricity,  was  put  in  regular  op- 
eration on  February  6th  and  is  delivering  light  and  power  to 
perfect  satisfaction. 

SAN  FRANCISCO,  Cal.— Two  25-horsepower  multipolar  mo- 
tors of  the  Electrical  Engineering  Company's  slow-speed  type 
are  being  installed  in  the  Bryant  street  power  house  to  operate 
blowers. — The  Electrical  Engineering  Company  is  installing  a 
high-speed  passenger  elevator  in  the  Saint  Anns  building  and 
a  direct  connected  freight  elevator  in  the  Lilienthal  building. 

SONORA,  Cal.— The  Sonora  Electric  Light  Company  will  be 
delivering  100  horsepower  to  the  Rawhide  mine  by  means  of 
its  new  electric  plant  early  in  March.  The  new  pole  line  of  the 
company  carries  three  cross  arms  for  power,  lighting  and  tele- 
phone purposes  and  the  lighting  circuits  in  Sonora  will  branch 
off  at  Springfield  and  terminate  at  Shaw's  Flat  with  another 
branch  line  extending  to  the  marble  works. 

FRESNO,  Cal.— The  One  Hundred  Thousand  Club  has  ap- 
pointed a  committee  to  perfect  plans  for  an  electric  carnival 
to  celebrate  the  completion  of  the  transmission  plant  ot  the  San 
Joaquin  Electric  Company  during  the  coming  month.  The  pole 
line  for  the  thirty-five  miles  transmispiin  for  the  San  Joaquin 
Electric  Company  has  been  completed  and  the  crew  is  erecting 
poles  for  the  city  distribution  circuit. 

SALT  LAKE  CITY,  Utah.— Satisfactory  progress  is  being 
made  in  the  direction  of  the  Big  Cottonwood  power  transmis- 
sion plant.  The  dam,  pipe  line,  station  building,  water  wheel 
and  dynamo  foundations,  pole  line  and  transmission  circuits 
are  all  completed  and  it  is  expected  that  the  plant  will  be  in 
operation  by  the  1st  of  April.  The  company  has  filed  a  deed  of 
trust  to  the  Old  Colony  Trust  Company  of  Boston  to  secure  an 
issue  of  $500,000  first  mortgage  bonds.  The  instrument  con- 
veys the  entire  electric  plant,  together  with  reservoir,  pipe 
line  and  power  station,  in  addition  to  several  pieces  of  land. 
George  W.  Donellan  is  president  and  George  M.  Cannon  is  sec- 
retary of  the  Big  Cottonwood  Company. 

SANTA  CRUZ,  Cal. — Messrs,  Swanton  &  Robinson  have  giv- 
en the  Westinghouse  Electric  and  Manufacturing  Company  a 
contract  for  the  machinery  for  the  first  installation  of  the  Big 
Creek  Electric  Power  Company.  The  order  is  for  a  150-kilo- 
watt,  1,000-volt,  two-phase  generator  at  7,200  alternations  per 
minute  which  will  supply  a  bank  of  self-cooling  special  West- 
inghouse transformers  that  will  deliver  three-p>.*se  current 
at  11,000  volts  to  the  line.  The  length  of  transmission  is  fttfh- 
teen  and  three-quarters  miles,  and  at  the  substation  special 
step-down  transformers  will  reduce  the -line  current  to  2,000 
volts,  back  again  to  two-phase  current  for  local  distribution. 
Oil  transformers  having  a  capacity  of  75  kilowatts  each  will 
be  used  as  will  triple  petticoat  porcelain  insulators  of  the  Fred 
M.  Locke  type.  The  pole  line  will  carry  two  circuits  for  power 
and  lighting  respectively,  which  will  be  carried  on  seven-foot 
and  five-foot  cross  arms.  In  addition  the  poles  will  carry  a 
telephone  circuit  supported  on  Locke's  patent  transposition  in- 


sulator. A  Pelton  water  wheel  of  500  horsepower  to  operate 
under  a  head  of  1,025  feet  is  to  be  installed  and  the  plant  is  to 
be  completed  by  May  15th.  An  order  for  an  additional  150-ki- 
lowatt  outfit  is  to  be  given  for  six  months  later  and  will  prob- 
ably be  followed  by  a  third  order  for  300  kilowatts  more.  The 
company  has  received  all  deeds  to  the  lands  on  Big  Creek  for 
its  operation,  and  a  fifty-year  franchise  for  the  erection  of 
poles,  lines,  etc.,  has  been  received  from  the  County  Super- 
visors. 


TKdNSPORT/lTION. 

STOCKTON,  Cal.— The  Stockton  Electric  Railroad  Company 
is  contemplatiing  the  extension  of  its  system  into  Fairoaks 
tract. 

PASADENA,  Cal. — A  spur  of  the  Pasadena  electric  road  is 
to  be  built  to  the  Crown  City  Cycle  Club  grounds  on  Lincoln 
avenue. 

SANTA  BARBARA,  Cal.— Work  is  being  prosecuted  on  the 
new  power  house  at  Summerland  for  the  new  electric  railway 
system. 

HONOLULU,  H.  I.— F.  S.  Dodge,  constituting  a  committee 
appointed  by  the  last  Legislature  to  investigate  the  railway 
systems  in  the  United  States  reports,  that  electric  railways  are 
feasible  and  advisable  in  Honolulu. 

SAN  BERNARDINO,  Cal.— It  is  stated  that  the  work  of 
equiping  the  Southern  California  Railway  line  with  electricity 
will  commence  early  in  April  and  that  the  contract  for  furnish- 
ing power  has  been  given  the  San  Bernardino  Electric  Light 
Company. 

ALAMEDA,  Cal.— The  Board  of  City  Trustees  has  awarded  a 
contract  to  John  Martin,  representing  the  Stanley  Electric 
Manufacturing  Company  of  Pittsfield,  Mass.,  for  a  200-kilo- 
watt,  two-phase  Stanley  generator,  complete  with  station 
equipment! 

REDLANDS,  Cal. — The  projected  electric  railway  to  Canon 
Crest  Park  has  not  been  abandoned  as  it  is  believed  that  the 
necessary  capital  will  soon  be  available.  The  road  if  built  will 
be  operated  from  the  plant  of  the  Redlands  Light  and  Power 
Company.     The  franchise  expires  in  November. 

CITY  OF  MEXICO,  Mex.— It  is  currently  reported  that  an 
electric  railway  is  to  be  constructed  to  the  Kotol,  San  Rafael, 
and  adjacent  mines  for  the  purpose  of  shipping  their  enormous 
output,  and  also  that  the  present  system  of  horse  car  lines  in 
this  city  will  soon  be  displaced  by  electric  railways. 

RIVERSIDE,  Cal.— It  is  understood  that  within  a  few  days  a 
franchise  will  be  applied  for  for  an  electric  road  to  run  from  the 
Santa  Fe  depot  down  Seventh  street  to  Main  street,  thence 
south  on  Main  to  Fourteenth  street.  It  is  probable  that  the 
street  car  line  on  Magnolia  avenue  will  soon  be  operated  by 
electricity. 

SANTA  ANA,  Cal.— It  is  reported  that  I.  W.  Hellman  of  San 
Francisco  has  become  interested  in  the  Santa  Ana,  Orange  & 
Tustin  Street  Railway  Company,  and  that  the  road  will  be 
changed  to  an  electric  line.  The  Board  of  Trustees  has,  how- 
ever, declared  the  franchise  forfeited  and  ordered  the  removal 
of  the  tracks  within  thirty  days. 

SAN  FRANCISCO,  Cal.— The  Union  Iron  Works  has  received 
a  contract  to  construct  three  new  1,200-horsepower  engines  to 
be  placed  in  the  Bryant  street  power  house. — The  Presidio  & 
Ferries  Railroad  Company  contemplates  changing  the  steam 
motor  line  running  from  Baker  and  Greenwich  streets  to  the 
beach  at  Harborview  into  an  electric  line  as  soon  as  the  street 
improvements  now  under  way  are  completed. 

LOS  ANGELES,  Cal. — Application  is  to  be  made  for  a  fran- 
chise for  a  $75,000  electric  road  to  cross  the  Los  Angeles  river, 
Santa  Fe  and  terminal  tracks,  to  Boyle  Heights,  traversing 
Fourth  street  to  Fresno  avenue,  terminating  at  Evergreen  cem- 


Feb.    1896.] 


THE   JOURNAL  OE   ELECTRICITY. 


49 


etery.  The  electric  road  from  Altadena  to  Santa  Monica  will 
be  in  operation  early  in  March.  W.  J.  Broderick,  a  heavy  stock- 
holder in  the  Main  street  car  line  is  authority  tor  the  statement 
that  new  track  will  be  laid  and  electric  cars  be  running  over 
the  main  and  Fifth  street  lines  early  this  summer. 

OAKLAND,  Cal. — An  ordinance  has  been  adopted  restrict- 
ing the  speed  of  street  cars  to  eight  miles  an  hour  in  the  dis- 
trict bounded  by  Sixteenth,  Franklin,  Washington  and  the 
southerly  charter  line  of  the  city  and  imposing  a  penalty  of 
$100  for  its  violation. — The  Oakland,  San  Leandro  &  Haywards 
system  is  building  an  extension  of  its  line  on  Twenty-third  av- 
enue northward  from  Twenty-second  street  to  the  Hammond 
tract,  a  distance  of  half  a  mile. — The  California  Railroad  Com- 
pany, operating  the  Standard  steam  road  from  Fruitvale  to 
Laundry  Farm,  has  offered  to  equip  the  system  with  electricity 
if  the  property  owners  along  the  road  will  contribute  $20,000, 
the  entire  change  costing  over  $70,000. 

SAN  JOSE. — L.  M.  Hale  has  been  granted  a  forty-year  fran- 
chise by  the  Board  of  Supervisors  for  an  electric  railway  from 
the  western  limits  of  the  city  on  San  Carlos  street  over  the  Sar- 
atoga road  through  Saratoga  to  Congress  Springs.  According 
to  the  provisions  of  the  franchise,  the  road  will  run  along 
the  south  side  of  the  Stevens  creek  road  and  the  easterly  side 
of  Saratoga  avenue,  and  freight  cars  will  not  be  permitted  to 
run  further  east  than  the  track  of  the  South  Pacific  Coast  Rail- 
road. It  will  be  standard  gauge  throughout,  and  the  work  of 
construction  must  commence  within  six  months  after  the  fran- 
chise has  been  awarded.  All  freight  cars  must  be  run  at  night. 
The  road  must  be  completed  and  cars  running  within  one  year 
from  the  date  of  the  franchise.  The  fare  is  limited  to  thirty- 
five  cents  tor  the  entire  distance  and  to  ten  cents  for  three 
miles,  and  six  trips  each  way  must  be  made  every  day. — It  is 
reported  that  John  Center  ot  San  Francisco,  who  has  secured 
possession  of  the  Alum  Rock  Railway,  will  equip  the  line  with 
electricity.  The  following  have  been  elected  directors  of  the 
Alum  Rock  Railway:  J.  J.  Scrivener,  president;  Jacob  Miller, 
J.  T.  Grant,  Samuel  Center  and  James  N.  Spence  (secretary). 


iLnmiN/moN. 

PHOENIX,  A.  T.— Gus  Hirschfeld  is  to  install  an  isolated  in- 
candescent plant. 

SAN  JACINTO,  Cal.— A  Mr.  Reid  of  Pomona  has  applied  for 
an  electric  franchise. 

CATHLAMET,  Wash. — An  incandescent  light  plant  is  to  be 
placed  in  Trescott's  big  packing  house  at  Goble. 

TUCSON,  A.  T.— The  Tucson  Gas  Company  has  been  pur- 
chased by  the  Electric  Light  and  Power  Company. 

CALISTOGA,  Cal. — A  movement  is  on  foot  to  put  in  an  elec- 
tric light  in  this  city  to  have  a  capacity  of  500  lights. 

REDONDO,  Cal. — G.  J.  Lindsay  &  Co.  are  reported  to  be  con- 
templating the  erection  of  an  electric  lighting  plant  here. 

OROVILLE,  Cal. — The  Aurora  mine  at  Magalia  is  to  install 
an  electric  light  plant  for  lighting  the  underground  working. 

BENICIA,  Cal. — Foundations  are  being  built  prepara- 
tory to  the  placing  of  new  engines  in  the  electric  light  plant. 

AUBURN,  Cal.— A  1,000-light  alternator  is  to  be  placed  by  the 
Ball  Electric  Company  to  replace  the  300-light  machine  now 
used. 

COLTON,  Cal. — The  City  Council  has  awarded  the  contract 
for  erecting  the  municipal  lighting  plant  to  Wilcox  &  Rose  for 
$5,847. 

FRESNO,  Cal. — The  San  Joaquin  Electric  Company  will 
probably  light  the  court  house  and  jail  with  about  25  incan- 
descent lamps. 

HOLLISTER,  Cal. — A  new  Corliss  engine  of  double  the  capac- 
ity of  the  present  engine  is  to  be  placed  in  the  electric  light 
plant. 


SANTA  MONICA,  Cal.— The  proprietor  of  the  North  Beach 
Bath  House  contemplates  installing  an  isolated  electric  light- 
ing plant. 

SAN  DIEGO,  Cal— F.  S.  Hartwell  has  secured  the  contract 
for  placing  the  500-light  incandescent  plant  in  the  Marston 
building. 

SANTA  BARBARA,  Cal.— The  new  holder  of  the  Santa  Bar- 
bara Gas  Company,  which  has  a  capacity  of  30,500  feet,  is  about 
ready  for  use. 

FERNDALE,  Cal.— F.  C.  Nelson  &  Co.  are  installing  a  45-kil- 
owatt  single-phase  Westinghouse  alternator  for  commercial 
lighting  purposes. 

REDWOOD  CITY,  Cal.— The  circuits  of  the  Redwood  City 
Electric  Light  Company  are  to  be  extended  to  Menlo  Park,  Palo 
Alto  and  San  Carlos. 

SANTA  ANA,  Cal.— It  is  proposed  to  call  a  special  election  to 
vote  about  $1,500  bonds  for  the  purpose  of  increasing  the  mu- 
nicipal lighting  plant. 

SAN  PEDRO,  Cal.— The  pole  line  between  this  place  and  Long 
Branch  has  been  completed  and  San  Pedro  will  have  electric 
lights  by  March  20th. 

OAKLAND,  Cal.— The  Judson  Manufacturing  Company  has 
placed  twenty-four  Upton  arc  lamps  on  the  incandescent  cir- 
cuits of  its  isolated  plant. 

BANDON,  Or.— The  Board  of  Trustees  is  considering  a  plan 
of  installing  an  incandescent  dynamo  in  the  woolen  mill  and 
to  light  the  town  thereby. 

SANDON,  B.  C. — Samuel  Lovatt  is  inquiring  as  to  the  cost  of 
electric  lighting  plants  with  a  view  of  installing  a  dynamo  in 
his  sawmill  for  lighting  the  town. 

REDDING,  Cal.— The  mill  and  chlorination  works  at  Hart  are 
to  be  lighted  by  electricity  from  an  Electrical  Engineering  Com- 
pany's dynamo,  which  is  now  being  installed. 

GRASS  VALLEY,  Cal.— Joseph  B.  Kahn,  formerly  of  the  Mills 
building,  San  Francisco,  has  been  appointed  superintendent  of 
the  Grass  Valley  Gas  and  Electric  Light  Company. 

FORT  JONES,  Cal.— Manuel  Pereira  is  erecting  an  electric 
light  plant  using,  Westinghouse  apparatus,  and  work  is  pro- 
gressing satisfactorily  under  the  direction  of  P.  F.  Taylor. 

GREAT  FALLS,  Mont.— John  S.  M.  Neill,  Surveyor  General 
of  Montana,  is  the  principal  member  of  a  firm  which  has  ac- 
quired the  right  to  manufacture  and  use  actylene  in  this  State. 

SAN  FRANCISCO,  Cal.— The  San  Francisco  Gas  Light  Com- 
pany has  purchased  a  piece  of  property  on  the  north  side  of 
Post  street,  between  Powell  and  Mason  streets,  for  $150,000  on 
which  to  erect  a  new  building. 

SAN  MATEO,  Cal. — The  pole  line  for  carrying  the  incandes- 
cent circuits  of  the  San  Mateo  Electric  Light  Company  to  Bel- 
mont and  on  to  the  Belmont  Military  School  has  been  com- 
pleted. 

ANAHEIM,  Cal. — The  municipal  electric  light  plant  is  now 
being  operated  to  its  fullest  capacity,  and  it  is  evident  that  it 
will  soon  have  to  be  enlarged  by  the  addition  of  an  incandescent 
and  arc  lighting  dynamo. 

OAKDALE,  Cal.— C.  T.  Tulloch,  one  of  the  proprietors  of 
Knight's  Ferry  Flouring  Mill,  and  who  represents  the  Knight's 
Ferry  Electric  Light  Plant,  expects  to  extend  his  circuits  to 
Oakdale  and  light  the  town. 

FORT  BRAGG,  Cal.— The  Fort  Bragg  Lumber  Company  has 
purchased  a  45-kilowatt  single-phase  Westinghouse  alternator 
complete,  including  transformer  equipment.  A  plant  will  prob- 
ably be  installed  in  the  Usal  mill. 

WILLOWS,  Cal.— In  retaliation  for  the  act  of  the  Board  of 
Supervisors  in  ordering  the  electric  lighting  service  in  the  court 
house  and  jail  discontinued,  the  Willows  Water  and  Light  Com- 
pany has  discontinued  rendering  electric  lighting  service  in  the 
town. 
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MONROVIA,  Cal. — The  Monrovia  Electric  Power  Company  is 
making  satisfactory  progress  in  canvassing  for  sufficient  pat- 
ronage to  warrant  commencing  work,  and  if  the  plant  is  in- 
stalled its  lighting  circuits  will  be  extended  to  Duarte.  G.  F. 
Buel  is  manager. 

HANFORD,  Cal.— W.  H.  Wilcox  of  Los  Angeles,  who  is  archi- 
tect for  the  Kings  county  court  house,  favors  lighting  and  heat^ 
ing  the  building  by  electricity  and  has  drafted  specfieations  ac- 
cordingly, although  provisions  are  made  for  steam  or  hot  water 
heating  if  desired. 

RIVERSIDE,  Cal.— The  Town  Trustees  have  awarded  the 
Redlands  Electric  Light  and  Power  Company  a  contract  with  the 
city  under  which  the  company  is  to  furnish  power  for  all  elec- 
tric purposes  in  this  city  for  twelve  years.  A  similar  contract 
has  been  closed  with  the  city  of  Colton. 

REDLANDS,  Cal. — In  order  to  develop  the  additional  power 
necessary  to  supply  the  rapid  extensions  of  its  system  in  River- 
side and  Colton,  the  Redlands  Electric  Light  and  Power  Com- 
pany has  ordered  3,200  feet  of  steel  pipe  which  will  be  added  to 
the  head  of  the  pipe  line  increasing  the  pressure  from  300  to  550 
feet. 

SAN  LEANDRO,  Cal.— The  $10,000  bonds  recently  voted  for 
a  municipal  electric  light  plant  have  been  sold  to  Hecht  Bros,  of 
San  Francisco,  but  the  sale  has  been  temporarily  enjoined  by 
the  gas  company,  in  retaliation  for  which  the  trustees  have 
adopted  resolutions  shutting  off  the  gas  lights  in  the  streets  and 
in  all  municipal  departments  and  ordering  coal  oil  lamps  instead. 

SAN  FRANCISCO,  Cal.— The  incandescent  circuits  of  the  Par- 
rott  building  are  to  be  protected  by  forty  Westinghouse  circuit 
breakers  of  various  capacities  up  to  1,000  amperes.  The  Electrical 
Engineering  Company  is  building  a  100-light,  slow-speed, 
wrought  iron  rim  dynamo  for  use  on  the  excursion  steamer  that 
the  Union  Iron  Works  is  building  for  Lake  Tahoe. 

SALT  LAKE  CITY,  Utah. — Persistent  rumors  are  afloat  that 
the  Salt  Lake  and  Ogden  Gas  and  Electric  Light  Company  has 
bought  out  the  plant  and  good  will  of  the  Citizens  Electric 
Light  Company,  which,  if  true,  will  terminate  the  fierce  war  of 
rates  that  has  lately  been  waged.  Whether  the  report  is  true  or 
not,  it  is  definitely  known  that  an  agreement  has  been  reached 
on  rates. 

SAN  BERNARDINO,  Cal.— The  city  authorities  have  made 
the  discovery  that  the  electric  light  and  power  company,  which 
has  been  doing  business  for  several  years,  has  no  franchise  and 
the  trustees  have  accordingly  ordered  the  removal  of  its  poles 
from  the  streets. — The  San  Bernardino  Electric  Company  is  en- 
deavoring to  secure  additional  water  power  by  acquiring  the 
water  in  Town  creek. 

VISALIA,  Cal.— The  City  Council  has  rejected  the  bid  of  the 
Visalia  Gas,  Light  and  Heat  Company  for  furnishing  the  city 
with  arc  lights  during  the  ensuing  year  and  has  adopted  a  reso- 
lution authorizing  the  Mayor  to  appoint  a  committee  to  report 
upon  the  cost  of  establishing  a  new  system  of  water  works  and 
an  electric  light  plant  for  the  city.  Councilmen  Hide,  Brown 
and  Levinson  have  been  appointed  as  the  committee  named. 

ALAMEDA,  Cal.— The  contract  for  the  additional  boiler  and 
engines  for  the  municipal  electric  light  plant  has  been  awarded 
to  A.  L.  Fish,  agent  of  the  Buckeye  Engine  Company.  The  con- 
tract for  erecting  an  addition  to  the  station  has  been  awarded  for 
$1,970,  and  John  Martin,  Pacific  Coast  agent  of  the  Stanley  Elec- 
tric and  Manufacturing  Company,  has  secured  the  contract  for 
furnishfag  a  250-kilowatt  Stanley  two-phase  alternator,  to- 
gether with  all  station  equipments.  An  efficiency  of  97%  per 
cent  is  guaranteed. 

BERKELEY,  Cal.— It  has  been  decided  to  bond  the  Berkeley 
Electric  Lighting  Company  for  $30,000,  to  be  spent  in  purchase 
of  new  boilers,  engines,  dynamos,  etc.  An  eighty-five-light  arc 
dynamo  has  recently  been  added  to  the  plant.    The  lighting  and 


power  plant  in  the  mecnanical  feiigineering  building  of  the 
State  University  is  completed  and  the  Library  building  is  being 
lighted  by  incandescents  though  the  arc  circuits  are  not  yet  in 
operation.  The  plant  comprises  a  20-kilowatt  Edison  110-volt 
generator  for  lighting  and  power  purposes,  twenty-five-light 
Sperry  arc   dynamo  and  a  500-light  Westinghouse  alternator. 

LOS  ANGELES,  Cal.— E.  W.  Raymond  of  the  Raymond  Oil 
and  Natural  Gas  Company  has  received  a  franchise  to  lay  pipes 
for  furnishing  natural  gas  for  fuel  and  heating  purposes.  He 
agrees  to  furnish  gas  at  $1  per  thousand  and  states  that  he  is  re- 
alizing 700,000  feet  per  day  in  a  single  well.  The  Los  Angeles 
Electric  Company  has  increased  its  plant  by  adding  two  new 
Corliss  engines  and  four  new  boilers  of  100  horsepower  each,  to- 
gether with  lighting  generators  aggregating  800  horsepower.  The 
old  switch  boards  have  also  been  displaced  by  marble  boards  of 
the  Westinghouse  panel  type.  The  plant  is  burning  local  crude 
oil.  It  is  reported  that  Eastern  hotel  capitalists  will  erect  a 
$100,000  hotel  on  the  Grand  View  track  and  will  light  and  heat 
the  same  by  an  electric  plant. 


MISCELLANEOUS. 

SAN  FRANCISCO,  Cal.— The  Electrical  Engineering  Company 
has  just  completed  a  360-ampere  plating  dynamo  for  the  Cali- 
fornia Artistic  Metal  Works. — The  first  anniversary  and  ball 
of  the  National  Brotherhood  of  Electrical  Workers,  held  on  Feb- 
ruary 15th,  constituted  the  most  elaborate  display  of  electrical 
decorative  effects  ever  witnessed  here.  Over  1,000  incandescent 
lamps  were  woven  into  a  network  of  flowers,  palms  and  greenery 
so  as  to  produce  an  endless  variety  of  beautiful  effects.  A  pend- 
ant star  seven  feet  across  hung  in  the  center  of  the  hall,  and  the 
initial  letters  of  the  order  with  the  word  "Welcome"  was  dis- 
played in  lamps  representing  the  national  colors.  A  monster 
phonograph  called  the  dances  and  the  twilight  schottische  was 
danced  beneath  a  realistic  moon  and  stars  of  light.  The  ser- 
vices of  from  twenty  to  forty  men  were  employed  for  two  weeks 
in  preparing  the  display. 

BERKELEY,  Cal. — Some  very  successful  photographs  have 
been  made  with  the  Roentgen  ray  at  the  University  of  Cali- 
fornia through  the  use  of  a  Crookes  tube  operated  from  an  in- 
duction coil  that  in  turn  was  supplied  with  single-phase  alter- 
nating current  at  a  periodicity  of  233  alternations  per  second  and 
which  had  an  electro-motive  force  of  50  volts  and  about  4V2  am- 
peres, the  angle  of  lag  being  50  degrees.  The  best  plate  ob- 
tained was  exposed  15  minutes,  but  better  results  were  derived 
in  an  exposure  of  2%  minutes  than  when  an  exposure  of  1  hour 
was  made.  It  is  believed  that  much  of  the  success  achieved  was 
due  to  the  developer  used  and  to  the  method  by  which  the  plates 
were  developed.  Th  experiments  were  conducted  by  Professor 
Christy,  who  was  assisted  by  Professor  Cory  and  Instructors 
Drew  and  Le  Conte.  The  plates  were  developed  by  O.  V.  Lange, 
the  local  photographer,  who  used  a  new  developer  of  his  own. 


The  "Annals  of  San  Francisco,"  published  in  1854,  chronicles 
many  an  interesting  fact  now  forgotten;  an  entry  dated  Feb- 
ruary 11,  1854:  "The  city  was  first  lighted  with  coal  gas  on  the 
evening  of  this  day.  The  occasion  was  celebrated  by  several 
hundred  citizens  at  a  banquet  given  by  the  trustees  of  the  'San 
Francisco  Gas  Company,'  in  the  Oriental  Hotel.  Already,  about 
three  miles  of  pipe  were  laid.  At  first,  only  a  few  principal 
streets  and  some  of  the  leading  hotels  and  large  mercantile 
establishments  were  lighted  with  gas,  but  every  day  the  number 
is  increasing,  The  Metropolitan  Theater,  a  few  weeks  after  this 
date,  adopted  the  new  light.  It  will,  of  course,  soon  become  gen- 
eral, and  prove  a  great  benefit  to  the  city."  En  passant,  it  may 
be  added  that  the  price  per  thousand  feet  in  that  day  was  $15 ; 
coal,  $36  to  $40  per  ton;  labor,  $6  to  $7  per  day,  and  interest  36 
per  cent  per  annum. — San  Francisco  Wave, 
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CATHODE  RADIATION. 


BY  FERNANDO   SANFORD, 
Professor  of  Physics,  Leland  Stanford  Junior  University. 


Figure  1— Discharge  in  a  globe  exhausted  to  4  millimeters  of  mercury 
showing  the  stratified  glow  of  positive  light. 

brilliant  discoveries  of  Hertz  and  his  pupil  Lenard.  A 
brief  description  of  the  different  forms  of  electrical 
discharge  through  gases  may  be  given  somewhat  as 
follows: 

If  a  glass  tube  provided  with  sealed  in,  platinum  elec- 
trodes and  a  stopcock  for  exhausting  the  air,  have  its 
electrodes  connected  to  the  discharging  knobs  of  an 
electric  machine  or  the  secondary  terminals  of  an  in- 
duction coil  while  the  stopcock  is  connected  with  an 
air  pump,  and  if  sparks  be  passed  between  the  elec- 
trodes while  the  air  is  being  exhausted,  no  change 
from  the  ordinary  spark  discharge  will  be  observed 
until  the  pressure  within  the  tube  has  been  reduced 
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to  about  250  mm.  of  mercury.  At  about  this  pressure 
the  spark  discharge  will  be  accompanied  by  a  brush 
discharge,  such  as  may  be  observed  about  a  pointed 
conductor  attached  to  one  of  the  knobs  of  an  electric 


The  phenomena  accompanying  the  electric  dis-\ 
charge  through  rarified  gases  have  furnished  an  at- 
tractive held  for  physical  investigation  ever  since  they 
were  systematically  studied  by  Faraday  in  1838  and 
since  1891,  the  attention  of  physicists  has  been  more 
than   ever  attracted    to    these    phenomena    by    the 


Figure  2— Discharge  in  a  highly  exhausted  tube,  showing  positive  light 
at  the  ends  and  negative  glow  in  the  center,  gradually  shading  into  the  dark 
cathode  space  between  the  negative  and  positive  glows. 

machine.  In  the  exhausted  tube,  this  brush  discharge 
will  be  seen  only  about  the  positive  electrode.  When 
the  pressure  in  the  tube  has  been  reduced  to  about 
150  mm.  of  mercury,  the  spark  discharge  will  cease  en- 
tirely, and  the  brush  discharge  from  the  positive  elec- 
trode will  take  more  and  more  the  appearance  of  a 
reddish  glow,  and  is  known  as  the  "Positive  Light." 
This  positive  light  spreads  out  more  and  more  as  the 
pressure  in  the  tube  is  decreased,  until  at  about  i  mm. 
pressure  it  will  fill  the  whole  tube  and  extend  across 
to  the  negative  electrode.  As  the  pressure  is  still  fur- 
ther decreased,  the  light  appears  stratified,  and  the  in- 
terior of  the  tube  becomes  filled  with  alternate  dark 
and  light  layers  reaching  across  the  tube  perpendicular 
to  the  line  of  discharge.  The  more  the  pressure  is  di- 
minished, the  farther  these  layers  become  separated 
from  each  other. 

The  above  can  be  regarded  as  only  a  very  general 


Figure  3 — Highly  exhausted  tube  for  showing  the  rotation  of  a  light 
paddle  wheel  under  the  influence  of  the  cathode  discharge. 

description  of  the  phenomena  of  the  positive  light, 
since  the  size  and  shape  of  the  tube  and  the  form  and 
relative  position  of  the  electrodes     have  been  found 

All  Rights  Reserved. 


52 


THE  JOURNAL  OF    ELECTRICITY. 


[Vol.  II,  No.  3 


to  influence  materially  the  appearance  of  the  dis- 
charge. For  example,  the  spark  discharge  may  take 
place  between  ball  electrodes  at  a  pressure  as  low  as 
20  mm.  of  mercury. 

The  stratification  spoken  of  is  the  condition  usually 
observed  in  the  so-called  Geissler's  tubes.  If  an  in- 
duction coil  or  an  electric  machine  be  used  to  produce 
the  effect,  the  positions  of  the  dark  and  light  strata 
are  unsteady,  and  are  more  unsteady  the  farther  apart 
and  the  fainter  they  are.  If  the  electro-motive  force 
be  produced  by  a  battery  or  constant  current  genera 
tor,  they  remain  fixed  in  position.  They  are  supposed 
to  exist  in  all  kinds  of  rarified  gases,  except,  perhaps, 


mam 


Figure  4— Highly  exhausted  tube  in  which  the  cathode  discharge  is 
shown  bent  under  the  influence  of  a  magnet  while  the  positive  light  pro- 
ceeds undisturbed  to  the  broken  end  of  the  tube. 

mercury  vapor.  The  color  of  the  stratified  positive 
light  is,  however,  different  in  different  gases.  In  air  it 
is  of  a  reddish  orange  color. 

If  the  discharge  be  taking  place  through  rarified 
air,  while  the  tube  is  yet  filled  with  the  reddish,  strat- 
ified positive  light,  a  bluish  glow  may  be  seen  around 
the  negative  electrode.  As  soon  as  the  pressure  has 
fallen  to  about  2  mm.  this  reddish  blue  or  violet  glow 
spreads  rapidly  from  the  negative  electrode  (called  the 
cathode)  and  is  separated  from  the  positive  light  by  a 
so-called  dark  space  in  which,  if  the  other  light  be 
screened  from  the  eye,  a  faint,  pale  blue  light  may  be 
seen.  The  reddish  blue  light  is  known  as  the  cathode 
glow,  and  the  darker  space  around  it  as  the  cathode 
space. 

As  the  vacuum  becomes  more  and  more  perfect,  the 
cathode  glow  increases  rapidly  in  size  and  pushes  its 
darker  mantle  farther  and  farther  along  the  tube, 
while  the  positive  light  recedes  more  and  more  toward 
the  anode.  Finally,  when  the  extreme  limit  of  ex- 
haustion with  an  ordinary  mercury  pump  is  reached, 
a  pencil  of  pale  blue  rays  is  seen  to  start  from  the 
cathode,  pass  through  the  cathode  glow  and  the  cath- 
ode space,  and  impinge  upon  the  walls  of  the  tube,  or 
upon  the  anode.  These  pale  blue  rays  are  called  the 
Cathode  Kays.  At  the  time  when  they  become  plainly 
visible  in  the  tube,  the  positive  light  has  either  disap- 
peared, or  is  confined  to  a  small  space  about  the  anode, 
and  the  tube  becomes  practically  filled  with  the  red- 
dish blue  cathode  glow  and  the  pale  blue  cathode  rays. 

The  cathode  rays,  on  account  of  their  peculiar  prop- 
erties, have  recently  attracted  more  attention  than 
the  other  kinds  of  light  in  the  tube.  Some  of  the  prop- 
erties of  these  rays  mav  be  brieflv  mentioned. 


The  first  thing  to  strike  the  attention  of  the  observer- 
is  the  fact  that  they  seem  to  go  out  in  straight  lines 
in  all  directions  perpendicular  to  the  surface  of  the 
cathode,  and  seem  to  be  but  little  influenced  in  their 
direction  by  the  position  of  the  positive  electrode.  In 
fact  they  may  be  made  to  go  off  through  the  tube  in 
a  direction  opposite  to  the  anode.  On  account  of  their 
leaving  the  cathode  perpendicular  to  its  surface,  they 
will  form  a  beam  of  parallel  rays  if  the  cathode  sur- 
face be  a  plane,  or  they  will  converge  to  a  focus  and 
diverge  after  passing  through  this  focus,  if  the 
cathode  surface  have  the  form  of  a  concave  mirror. 
They  usually,  carry  with  them  small  metallic  particles 
from  the  cathode  which  are  deposited  upon  the  glass 
and  form  a  metallic  mirror  where  the  rays  impinge 
upon  it.  It  has  been  found  that  aluminum  is  less  vol- 
atilized by  the  cathode  discharge  than  other  metals, 
and  that  the  particles  do  not  adhere  to  the  walls  of 
the  tube  where  they  strike  upon  them,  and  the  elec- 
trodes of  tubes  prepared  for  the  observation  of  cathode 
radiation  generally  have  their  discharging  surfaces 
made  of  aluminum. 

There  is  no  observable  reflection  of  cathode  rays 
from  the  walls  of  the  tube,  Or  from  any  surface  upon 
which  they  may  be  made  to  impinge.  A  metal  plate 
is  heated  by  them.  The  glass  walls  of  the  tube  are 
generally  made  to  glow  with  a  fluorescent  light  when 
the  cathode  rays  beat  upon  them.  In  the  (lermau 
dass  of  which  such  vacuum  tubes  are  generally  made, 
this  fluorescence  is  of  a  bright  green  color.  It  is  es- 
pecially marked  in  uranium  glass,  in  which  the  color  is 
of  a  darker  green  than  in  German  glass.  If  brought  to 
a  focus  upon  the  glass  walls  of  the  tube,  they  may  heat 
the  glass  sufficiently  to  cause  a  puncture  of  the  tube. 
If  they  are  made  to  strike  against  the  mica  vanes  of 


Figure  5  —  Highly  exhausted  tube  containing  a  fluorescent  screen  along 
which  the  cathode  radiation  is  bent  from  "e"  to  "g"  by  the  magnet  beneath 
the  tube. 


a  small  paddle  wheel,  they  set  the  wheel  in  rapid  ro- 
tation. They  are  deflected  from  their  straight  paths 
when  brought  into  a  strong  magnetic  field,  and  are 
bent  toward  a  direction  at  right  angles  to  the  magnet- 
ic lines  of  force.  If  they  be  regarded  as  made  up  of 
moving  particles  going  out  from  the  cathode,  these 
particles  are  made  to  revolve  about  the  magnetic  lines 
of  force  in  a  direction  opposite  to  the  Amperian  cur- 
rents. Two  parallel  beams  of  cathode  rays  repel  each 
other,  like  chains  of  similarly  electrified  particles,  in- 
stead of  attracting  each  other  like  parallel  currents 
flowing  in  the  same  direction. 
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The  above  mentioned  phenomena  of  cathode  radia- 
tion are  practically  all  discussed  in  the  papers  writ- 
ten by  Hittorf  in  1869,  and  by  Crookes  in  1879.  In 
1891,  Hertz  observed  that  the  cathode  rays  could  ap- 
parently be  passed  through  thin  metal  foil  and  other 
opaque  substances  and  still  have  sufficient  energy  to 
produce  flnorscent  effects.  He  observed  also  that  if 
the  rays  are  parallel  before  falling  upon  the  metal  foil, 
they  are  dispersed  and  rendered  divergent  by  their 
passage  through  it. 

In  1893,  Philip  Lenard  prepared  a  vacuum  tube  with 
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Figure  6  — Cut  of  the  lamp  used  by  Lenard,  showing  an  aluminum 
window  at  "V,"  which  is  connected  with  the  earth  and  to  the  positive  elect- 
rode.—Wiedemann's  Annalen,  Jan.  15,  1894. 

a  window  1.7  mm.  in  diameter  at  one  end,  over  which 
he  cemented  a  piece  of  aluminum  foil  about  .003  mm. 
thick.  When  the  cathode  rays  were  directed  against 
this  window,  they  seemed  to  pass  through  it  and  to  be 
dispersed  in  the  outer  air.  Lenard  was  able  to  recog- 
nize their  fluorescent  effects  upon  various  substances 
at  a  distance  from  0  to  8  cm.  from  the  window  when 
using  the  discharge  from  an  induction  coil  capable  of 
giving  a  spark  15  cm.  long  in  air.  He  found  that  the 
effect  was  equally  strong  in  all  directions  from  the 
aluminum  window,  showing  that  the  radiation  spread 
out  in  all  directions  after  passing  through  the  window 
into  the  outer  air.  He  discovered  also  the  photograph- 
ic effect  of  these  rays.  He  observed  that  ordinary 
photographic  printing  paper  when  placed  near  the 
window  was  blackened  by  these  rays  as  rapidly  as  by 
the  sunlight  on  a  cloudy  day.  A  sensitized  plate  when 
exposed  to  the  rays  (which  gave  no  luminous  effect  in 
the  air)  at  a  much  greater  distance  from  the  window 
for  a  few  seconds  and  afterward  developed  was  found 
to  be  blackened  as  if  it  had  been  exposed  to  sunlight. 
Lenard  made  photographs  with  these  rays  through 
opaque  card  board  and  through  thin  metal  foil  with 
an  exposure  of  only  two  minutes,  and  observed  the 
shadow  images  left  upon  the  plate  when  thicker 
pieces  of  metal  were  laid  upon  it 

He  repeated  these  experiments  with  the  rays  which 
had  apparently  passed  through  the  glass  walls  of  his 
tube,  but  found  their  intensity  to  be  less  than  when 
they  had  apparently  passed  through  the  aluminum 
window. 


Lenard  also  passed  the  cathode  rays,  as  he  supposed, 
through  the  aluminum  window  into  a  vacuum  tube 
exhausted  to  such  a  degree  that  no  discharge  could  be 
passed  between  electrodes  sealed  into  the  tubes,  and 
found  them  capable  of  producing  in  this  tube  all  the 
effects  producd  by  them  in  the  tube  in  which  they  were 
originally  generated,  and  in  the  outer  air.  He  found 
that  a  large  part  of  the  dispersion  formerly  observed 
in  the  atmosphere  was  due  to  the  presence  of  the  air, 
so  that  a  beam  of  parallel  rays  passed  through  the  win- 
dow into  the  vacuum  became  a  moderately  diverging 
pencil.  He  found  them  still  capable  of  deviation  by  a 
magnet,  and  observed  that  the  magnitude  of  this  devi- 
ation remained  unaltered  when  air  was  admitted  to 
the  tube,  until  the  absorptive  effect  of  the  air  made  fur- 
ther observation  impossible.  He  measured  the  mag- 
netic deviation  at  air  pressures  varying  from  31  mm.  to 
.02  mm.,  and  in  hydrogen  from  3.32  mm.  to  .02  mm., 
and  found  it  to  be  the  same  in  all  cases,  regardless  of 
pressure.  He  observed  that  neither  in  a  vacuum  nor 
in  the  air  were  the  rays  capable  of  reflection  from  any 
kind  of  a  surface. 

Later,  in  1895,  Lenard  tested  the  absorptive  power 
of  many  substances,  solids,  liquids  and  gases,  for  the 
cathode  rays,  and  found  the  absorptive  power  of  dif- 
ferent substances  to  be  proportional  to  their  density, 
irrespective  of  their  chemical  nature. 

In  1894,  J.  J.  Thompson  observed  the  phosphores- 
cent effect  of  the  cathode  rays  upon  a  piece  of  ordinary 
German  glass  at  a  distance  of  several  feet  from  the 
vacuum  tube,  even  when  the  rays  had  to  pass  through 
the  glass  walls  of  the  tube.  He  measured  the  velocity 
of  cathode  radiation  in  the  tube  by  observing  by  means 


Figure  7 — "A"  represents  a  photograph  taken  by  means  ot  the  ap- 
paratus in  Figure  6,  the  radiation  passing  through  the  [crossed  sheets  of 
aluminum  and  quartz,  arranged  as  shown  in  "  B." 


of  a  rapidly  rotating  mirror  the  difference  in  time  of 
the  beginning  of  the  phosphorescent  effect  upon  two 
spots  ten  centimetres  apart  upon  the  glass  wall  of  the 
tube  when  a  dischi.'g^  was  passed  between  tii* ■  elec- 
trodes. He  found  the  velocity  in  a  tube  of  rarified  hy- 
drogen to  be  1.9xlOJ  cm.  sec,  or  about  100  times  the 
mean  •,  elocity  of  the  hydrogen  atom  at  O.  C. 

In  December,  1895,  Roentgen  announced  that  lie  had 
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observed  the  fluorescence  of  a  paper  screen  prepared 
with  a  solution  of  the  double  cyanide  of  barium  and 
platinum  when  it  was  placed  at  a  distance  as  great  as 
two  meters  from  a  tube  in  which  the  cathode  discharge 
was  taking  place,  even  when  the  tube  was  covered  v.  ith 
a  screen  of  opaque  paper.  By  placing  dense  bodi  ■ 
between  the  screen  and  the  tube  their  shadows  wer  j 
plainly  visible  upon  the  screen.  When  the  hand  was 
held  between  the  screen  and  tube,  the  denser  bones 
were  plainly  outlined  in  shadow  through  the  more 
transparent  flesh.  Upon  exposing  a  covered  photo- 
graphic plate  to  the  action  of  the  rays  which  produced 
the  fluorescence,  as  Lenard  had  previously  done,  he 
was  able  to  develop  photographs  in  which  the  bones  of 
the  hand  and  other  dense  bodies  were  plainly  outlined 
in  shadow. 

Roentgen  passed  these  rays  through  prisms  of  va- 
rious liquids,  of  hard  rubber  and  of  aluminum,  without 
producing  any  noticeable  refraction.  He  was  unable 
to  reflect  them  from  any  surface,  and  he  found  that 
different  metals  in  a  finely  divided  form  were  as  trans- 
parent as  the  same  metal  in  a  solid  form,  showing  that 
there  could  be  but  little  reflection  at  each  metallic  sur- 
face. He  was  unable  to  produce  any  magnetic  de- 
flection of  the  rays,  or  to  polarize  them.  He  also 
found  that  while  their  absorption  increased  with  the 
density  of  the  absorbing  body  it  was  not  independent 
of  the  chemical  nature  of  the  body.  He  found  on  com- 
paring the  transparency  of  equally  thick  plates  of 
glass,  aluminum,  quartz  and  calcite,  all  cf  which  are 
nearly  of  the  same  density,  that  while  the  first  three 
were  nearly  alike  in  their  transparency,  the  calcite  was 
much  more  opaque. 

These  observations  have  all  been  repeated  by  many 
other  physicists  under  widely  varying  conditions,  and 
their  accuracy  can  not  be  questioned. 

Roentgen  accordingly  believes  that  he  has  been  ex- 
perimenting with  a  radiation  different  from  the  one 
which  Hertz  and  Lenard  supposed  to  be  the  cathode 
rays  after  they  had  been  passed  through  glass  or  other 
substances.  Since,  however,  the  conditions  of  the  ex- 
periments were  the  same  in  both  cases,  it  seems  cer- 
tain that  if  Lenard  and  Roentgen  have  been  experi- 
menting with  two  different  kinds  of  radiation,  both 
kinds  must  have  been  present  in  all  the  experiments 
performed  by  either.  The  probability  that  different  kinds 
of  cathode  radiation  may  exist  at  the  same  time  in  the 
tube  has  been  previously  mentioned.  Goldstein,  more 
than  ten  years  ago,  mentions  the  fact  that  while  part 
of  the  cathode  rays  are  deflected  by  the  magnet,  they 
exist  with  these  others  which  are  not  capable  of  mag- 
netic deflection.  Lenard  also  calls  attention  to  the 
fact  that  the  degree  of  magnetic  deflection  of  which 
the  cathode  rays  are  capable  depends  upon  the  degree 
of  exhaustion  of  the  tube  in  which  they  are  produced. 
Roentgen  has  also  called  attention  to  the  observation 
that  the  "X  rays"  seem  to  come  from  the  part  of  the 


tube  directly  facing  the  discharging  surface  of  the 
cathode,  even  if  the  visible  cathode  rays  are  deflected 
by  a  magnet  to  another  part  of  the  tube. 

The  differences  in  the  experimental  results  of  Le- 
nard and  Roentgen  are  not,  however,  sufficiently  great 
to  make  it  certain  that  they  have  been  working  with 
different  kinds  of  radiation.  These  differences  are, 
principally,  that  while  Lenard  found  the  atmosphere 
to  act  as  a  turbid  medium  for  the  transmission  of  his 
rays,  Roentgen  has  found  it  to  be  apparently  very 
transparent  to  the  passage  of  the  X  ray,  and  while 
Lenard  was  able  to  show  that  the  magnetic  deflection 
of  his  raj's  was  constant  up  to  a  pressure  of  31  mm. 
in  air,  Roentgen  and  others  have  failed  to  find  any 
magnetic  deflection  in  air  at  a  pressure  of  760  mm. 
Roentgen  has  also  found  that  while  absorption  is,  in 
general,  proportional  to  the  density  of  the  absorbing 
body,  there  are  substances  in  which  this  is  not  the 
case.  In  other  respects,  so  far  as  both  kinds  of  radia- 
tion were  tested,  they  have  the  same  properties,  and 
Roentgen,  in  his  photographic  effects,  has  only  repeat- 
ed on  a  larger  scale  the  work  previously  done  by  Le- 
nard. 

The  differences  between  these  rays  and  other  known 
forms  of  radiation  are,  however,  more  marked.  These 
differences,  as  stated  by  Roentgen,  are  as  follows: 

(a.)  All  other  known  forms  of  radiation  are  refract- 
ed when  passing  obliquely  from  one  medium  into  an- 
other of  different  density. 

(b)  All  other  known  forms  of  radiation  can  be  regu- 
larly reflected  from  polished  surfaces. 

(c)  All  other  known  forms  of  radiation  can  be  polar- 
ized. 

(d)  The  absorption  of  all  other  kinds  of  rays  de- 
pends more  upon  other  properties  of  the  absorbing- 
medium  than  upon  its  density. 

Since  these  differences  are  so  marked,  Roentgen 
asks  if  these  rays  may  not  be  due  to  longitudinal  vi- 
brations in  the  ether. 

The  fact  that  they  differ  so  greatly  in  some  of  their 
properties  from  the  cathode  rays  within  the  tube  has 
led  Roentgen  to  the  belief  that  they  are  set  up  in  the 
walls  of  the  tube  by  the  impact  of  the  cathode  rays. 
This  assumption  gains  in  probability  from  the  report 
that  J.  J.  Thomson  has  tried  to  produce  the  same  pho- 
tographic effect  by  means  of  the  cathode  rays  while 
in  the  tube  and  has  failed.  The  reported  results  of 
different  observers  who  have  tried  to  determine  the 
source  of  the  rays  are  very  conflicting,  and  it  is  prob- 
ably not  too  much  to  say  that  their  origin  is  still  un- 
known. The  probability  of  their  being  waves  of  longi- 
tudinal vibrations  is  somewhat  strengthened  by  the 
fact  that  the  present  writer,  in  1892-3,  produced  simi- 
lar photographic  effects  in  an  oscillating  condenser 
field  where  the  vibrations  were  certainly  of  a  longi- 
tudinal character. 
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AXODE     RADIATIOXS. 


BY  PHILIP   MILLS   JONES,  M.  D. 


I  commenced  some  investigations  on  the  rays  of 
Roentgen  about  the  middle  of  February,  and  as  the  re- 
sults obtained  have  been  satisfactory,  and  in  some 
lines,  so  far  as  I  know,  original,  it  has  seemed  to  me 
advisable  to  place  on  record  my  data  and  the  con- 
clusions which  I  have  deduced  therefrom. 


high  vacuum  to  give  a  brilliant  green  fluorescnce  op- 
posite the  cathode. 

This  tube  was  suspended  over  a  plate-holder  con- 
taining the  plate,  on  the  slide  of  which  were  several 
metallic  objects.  The  terminal  T2  was  over  the  center 
of  the  plate  and  parallel  to  it,  while  terminal  Tj  was  in 
a  plane  verticle  to  the  sensative  plate  and  at  right 
angles  to  T2.  Terminal  T2  was  connected  to  the  cathode 

TOP  OFPlATf 
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My  electrical  apparatus  consists  of  an  induction  coil 
which,  with  seven  volts  in  the  primary,  will  give  a 
four-inch  spark  in  air.  The  interrupter  is  of  the  mag- 
netic type,  and  gives  about  forty  to  sixty  interruptions 
per  second.  The  coil  is  energized  by  three  storage  bat- 
teries. 

No  standard  Crooke's  tube  was  obtainable  when  the 
work  was  commenced  so  I  had  recourse  to  Mr.  L.  Or. 


^\Tk 


of  the  coil  and  a  brilliant  patch  of  fluorescence  ap- 
peared opposite  and  on  the  glass  directly  over  the 
plate.  Xo  result  was  obtained  in  any  one  of  a  dozen  or 
more  exposures  of  from  an  hour  to  two  and  one-half 
hours. 

Then  the  poles  were  changed,  terminal  1  was  made 
cathode,  the  green  patch  appearing  opposite  it,  and 
the  plate  exposed  for  one  and  one-half  hours  opposite 
T2  (the  anode),  gave  a  fairly  good  negative  of  the  ob- 
jects on  the  plate-holder. 

That  was  on  February  ISth,  and  at  once  I  concluded 
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Lamont,  a  skillful  glassblower  and  manufacturer  of 
small  lamps.  Mr.  Lamont  had  made  no  Crookes  tubes, 
but  between  my  suggestions  and  his  skill  we  managed 
to  produce  a  vacuum  tube  that  gave  results.  The  tube 
was  generally  spherical,  with  the  terminals  in  the 
form  of  platinum  disks  one  half  inch  in  diameter,  set 
at  right  angles  (Figure  1),  and  which  I  shall,  for  refer- 
ence, refer  to  as  Ti  and  T,.    The  tube  was  of  sufficientlv 


that  the  X  rays  were  anode  rays,  or  that  the  phe- 
nomena of  vacuum  tube  polarity  had  been  erroneously 
named.  Further  investigation  has  shown  that  the 
former  was  the  correct  conclusion,  and  that  the  X 
rays  of  Roentgen  are  of  anode  emanation. 

After  a  few  days  a  genuine  Crookes  tube  of  fairly 
high  vacuum  came  into  my  possession,  through  the 
courtesy  of  the  Santa  Clara  College.     Drawing    sug- 
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gestions  from  this  tube  Mr.  Lamont  has  succeeded  in 
perfecting  vacuum  tubes  for  producing  the  X-ray 
effects. 

This  tube  (Figure  2)  is  of  the  same  pattern  as  those 
used  by  Elihu  Thomson  and  several     other     experi- 
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menters.  It  contains  three  terminals,  which,  for  con- 
venience, are  numbered  1,  2  and  3 — as  in  the  cut 
(Figure  2).  Terminal  1  (Ti)  is  an  aluminum  disk  one- 
half  inch  in  diameter;  T2  is  a  platinum  plate  one-half 
inch  wide  and  five-eighths  inches  long;  T3  is  a  cup- 
shaped  aluminum  disk,  with  its  focus  at  T2.  With 
this  tube  I  noticed  at  once  that  the  best  results  were 
obtained  when  the  tube  was  so  placed  and  connected 
that  emanations  from  the  anode  were  directed  against 
the  plate.  But  press  of  work  prevented  my  going  into 
the  question  for  some  little  time.  The  work  first  taken 
up  was  largely  investigating  the  extent  to  which  the 
X  rays  would  be  useful  in  surgery  and  in  testing  plates 
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the  best  results  were  obtained  and  the  distortion  was 
least.  If,  however,  the  polarity  was  reversed  and  Ti 
made  anode,  with  T2  and  T3  cathode,  the  results  were 
not  good — longer  exposures  were  required  and  great 
distortion  resulted.    With  the  tube  in  the  position  and 
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with  the  connections  first  noted  fair  negatives  have 
been  obtained  in  thirty  seconds,  and  good  ones  in  one 
or  two  minutes.  But  I  found' my  experience  to  be  the 
same  as  that  of  Nikola  Tesla,  recently  published,  that 
while  it  is  quite  possible  to  get  negatives  in  a.  few 
seconds  or  minutes,  to  obtain  a  good  negative  requires 
from  fifteen  minutes  to  one  and  one-half  hours. 

As  soon  as  possible  I  commenced  regular  work  on 
the  investigation  for  the  actual  source  of  the  X  rays. 
It  was  evident  that  first  I  must  know  what  effect 
would  be  produced  by  differences  in  the  connections 
and  direction  of  current;  as  will  be  seen,  the  three 
f/a  c 
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and  developers,  and  in  obtaining  standards  for  com- 
parison. 

From  time  to  time,  as  opportunity  offered,  I  made 
rough  tests  to  determine  the  point  of  origin  of  the  rays 
by  calculating  the  angles  of  distortion,  and  in  every 
case  the  anode  was  the  terminal  which  seemed  to  be 
responsible.  With  the  tube  verticle,  Ti  down  and  con- 
nected so  that  Ti  was  cathode  and  T2  and  Ts  anodes, 


terminals  admit  of  twelve  possible  combinations,  and 
the  effect  of  each  one  must  be  known.  The  experi- 
ments were  made  as  accurately  as  possible;  all  condi- 
tions were  as  nearly  the  same  as  could  be  obtained. 
The  plates  were  all  of  the  same  kind  and  the  same 
emulsion;  the  relations  between  plate  and  tube  were 
measured  and  adjusted  several  times,  with  rule  and 
plumb  line;  the  developer  used  was  the  same;  the  time 
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of  development  varied  only  one  and  one-half  minutes, 
and  was  in  most  cases  the  same — three  minutes. 

The  tube  was  placed  horizontally,  with  its  line  of 
center  four  and  five-eighths  inches  from  the  film  of  the 
sensative  plate;  it  was  rigidly  clamped  in  this  posi- 
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T2  was  centered  exactly  over  !Nj.  The  needles  were 
parallel  to  each  other  and  one  and  five-eighths  inches 
distant  one  from  the  next  adjoining. 

The  exposure  was  in  every  case  (except  in  subsequent 
work  when  some  of  the  first  twelve  experiments  were 
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tion.  The  plate  (4x5)  was  placed  so  that  T2  came  over 
the  center  of  the  plate  and  the  axis  of  the  tube  was 
parallel  to  tbe  long  edges  of  the  plate.  T3  was  over 
that  end  of  the  plate  which  will  be  throughout  re- 
ferred to  as  the  "top  of  the  plate."  The  plate-holder 
was  fitted  into  thin  strips  of  wood  nailed  to  the  table, 
so  that  it  would  in  all  cases  have  the  same  position 
with  relation  to  the  tube.  The  distances  of  the  ter- 
minals apart  is  one  and  one-half  inches;  i.  e.  Ti  to  T2 — 
one  and  one-half  inches;  Tj  to  T  — one  and  one-half 
inches;  Ti  extends  one-quarter  inch,  T2,  one-half  inch, 
and  T3  three-quarter  inches  from  the  axis  of  their 
centers. 

The  objects  used  were  needles,  three  in  number, 


repeated)  fifteen  minutes.  A  slight  variation  in  the  in- 
tensity of  the  X  ray  effects  was  unavoidable,  owing  to 
a  warming  of  the  coil  and  a  decrease  of  voltage  of  the 
batteries  after  several  hours  more  or  less  continuous 
use.  This  variation,  however,  is  not  of  particular  im- 
port, for  subsequent  repetitions  of  the  first  twelve  ex- 
periments do  not  show  anything  more  than  a  slight  in- 
crease in  the  density  of  the  film;  the  positions  or  ab- 
sence of  shadows  is  the  same. 

Experiment  1,  with  Ti  cathode  and  T3  anode,  gave 
the  plate  shown  in  Figure  3.  Shadows  appear  at  Ni, 
one-quarter  inch  below  the  proper  place;  N3  centers, 
N    centers,  while  Ni  and  N3  are  not  sharp,  especially 
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each  thrust  through  a  cork  in  such  a  manner  that  they 
would  be  parallel  to  the  plate  surface  and  five-eighths 
of  an  inch  therefrom.  They  were,  for  accuracy,  pasted 
to  a  sheet  of  stiff  paper  which  exactly  fitted  the  plate- 
holder  slide.  The  needles  will  be  referred  to  as  Ni,  N2 
and  N3 ;  ^S'3  being  at  the  top  of  the  plate,  or  under  T3. 


N3.  The  lower  half  of  the  plate  is  more  dense  than  the 
upper;  the  line  of  demarcation  is  quite  sharp  and  is 
along  the  line  of  the  center  of  the  plate.  Shadows  of 
Ni  and  Ts-2,  if  the  angles  are  projected  back,  are  found 
to  be  produced  by  rays  from  T2.  The  shadow  of  N3  is 
made  bv  rays  from  T  . 
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Experiment  No.  2,  with  Ti  anode,  T  3  cathode,  gives 
plate  as  show  in  Figure  4.  There  are  no  shadows  of 
Ni  or  N2.  N3  is  sharp  and  one-quarter  inch  above 
(toward  T3  the  location  of  N3  The  top  half  of  the 
plate,  from  a  point  three-eighths  of  an  inch  above  the 
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line  of  center,  is  denser  than  the  lower  half  and  is  also 
denser  than  the  lower  half  of  the  plate  in  experiment 
No.  1.  Shadow  of  N3  was  found  to  be  produced  by 
rays  from  T2. 

In  experiment  No.  3  with  Ti  cathode,  T2  and  T3 
anodes  (this  is  the  method  of  connection  I  have  used 
for  all  my  general  X-ray  work,  as  being  most  satis- 
factory), plate  1  (Figure  5)  shows  the  shadow  of  Ni  to 
be  one-quarter  of  an  inch  below  position  N4.  N2  cen- 
ters, N3  casts  two  shadows,  one  of  which  centers  but 
is  blurred  and  indistinct,  and  the  other  is  one-quarter 
of  an  inch  above  the  position  of  N3,  and  is  sharp, 
though  faint.  The  plate  is  dense  in  the  lower  half  (be- 
ing of  the  same  area  as  the  plate  used  in  experiment 
No.  1,  but  much  more  dense).  The  shadows  of  Ni  and 
N2  and  one  shadow  of  N3,  are  cast  by  rays  from  T2; 
one  shadow  of  Ns  is  cast  by  rays  from  T3. 

Experiment  No.  4,  with  Ti  as  anode,  T2  and  T.3  as 
cathodes,  gave  a  blank  plate  (N.  B. — The  tube  was  not 
so  active  in  this  experiment  as  in  the  others.  A  repeti- 
tion with  the  tube  active,  however,  gave  only  a  faint 
shadow  of  Si,  which  was  in  its  proper  place). 

Experiment  No.  5,  with  Ti  and  T2-,  as  cathode,  and 
T3  as  anode,  gave  the  plate  shown  in  Figure  6.  Nega- 
tive is  of  even  density,  with  shadows  as  follows :  N  l 
is  one-half  inch  below  the  location  of  Ni,  N2  is  one- 
quarter  inch  below  location  of  N2.  N3  gave  three 
shadows,  (1)  centers,  (2)  one-eighth  inch  above  the 
proper  place,  and  (3)  one-quarter  inch  above  the  proper 


and  one  one-eighth  inch  up  from  T3,  while  the  third 
shadows  of  N3  evidently  comes  from  T2. 

Experiment  No.  6,  with  Ti  and  T2  as  anodes  and  T3. 
as  cathode,  gave  the  plate  shown  in  Figure  7.  This 
plate,  from  three-eighths  inch  above  the  line  of  center 
to  the  top  is  very  dense ;  the  shadow  of  Ni  is  one-quar- 
ter inch  below  Ni,  but  sharp.  N2  gives  two  shadows, 
one  of  which  centers  and  one  is  three-sixteenths  of  an 
inch  above  N2.  The  N3  shadow  is  one-fourth  of  an 
inch  above  N3.  The  shadow  of  Ni  is  cast  by  rays 
from  T2.  If  the  shadows  of  N2  are  cast  by  rays 
from  Ti  and  one  by  rays  from  T2,  the  shadow  of  N3 
is  cast  by  rays  from  T2. 

Experiment  No.  7,  with  T-2  as  anode  and  T3  as  cath- 
ode, gave  the  plate  in  Figure  8.  This  plate  is  dense 
from  about  one-half  an  inch  above  the  line  of  center  to 
the  top  of  the  plate.  Shadow  Ni,  one-fourth  of  an 
inch  blow  Ni.  N2  cast  two  shadows,  one  centers  and 
one  one-fourth  above  N2.  The  N3  shadow  is  one- 
fourth  of  an  inch  above  N3.  The  shadow  of  Si  is  cast 
by  rays  from  T2 ;  in  that  of  N2  one  shadow  is  made  by 
rays  from  Ti  and  one  by  rays  from  T2 ;  of  N3  by  rays 
from    T2. 

Experiment  No.  8,  with  T3  as  anode  and  T2  as  cath- 
ode, gave  the  plate  on  Figure  9.  The  plate  for  the 
same  distance  from  center  to  top  is  slightly  denser 
than  in  the  lower  part.  There  is  no  shadow  of  Ni;  a 
very  faint  shadow  of  N2,  one-fourth  of  an  inch  below 
N2;  two  shadows  of  N3,  the  faint  one  centers  and  the 
other  is  clearer,  one-fourth  of  an  inch  above  N3.  The 
shadow  of  N2  is  thrown  by  rays  from  T3  one  shadow, 
N3,  is  by  rays  from  T3  and  one  by  rays  from  T2. 


place.    The  shadows  of  Ni  is  thrown  from  Ta,  of  N 
from  T3  of  N  3  there  are  two  shadows  (1)  that  centers, 
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Figure  15— A  Pin  Hole  Negative. 

Experiment  No.  9,  with  Ti  as  cathode  and  T2  as 
anode,  gave  the  plate  in  Figure  10,  which,  from  a  little 
above  the  line  of  center  to  the  bottom,  is  slightly 
denser.  The  shadow  of  Ni  is  blurred,  though  plain, 
and  one-fourth  of  an  inch  below  N_;  the  shadow  of  N2 
centers,  and  that  of  N3  is  one-fourth  above.  All  three 
shadows  are  thrown  by  rays  from  T2. 

Experiment  No.  10,  with  Ti  as  anode  and  T2  as  cath- 
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ode,  gave  a  blank  plate.  (Note.  The  tube  was  again 
not  fully  excited;  a  repetition  of  this  experiment 
at  a  subsequent  date  give  a  faint  shadow  of  XI  in  the 
proper  place.) 

Experiment  No.  11,  with  Ti  and  T.3  as  anodes  and  T2 


Figure  16— Illustrating  the  relative  sensity  of  precious  stones. 

as  cathode,  gave  the  plate  in  Figure  11,  which  is  of 
even  density,  and  showing  the  shadow  of  only  one 
needle;  N3,  which  is  one-fourth  of  an  inch  above  the  lo- 
cation of  N3.  The  shadow  in  this  case  must  have  been 
thrown  by  rays  from  T2. 

Experiment  No.  12,  with  Ti  and  T  3  as  cathodes  and 
T2  as  anode,  gave  the  plate  Figure  12,  which  is  very 
dense  from  the  same  line  to  the  top.  The  shadow  of  Ni 
is  blurred,  though  very  plain,  one-fourth  of  an  inch  be- 
low Ni ;  of  X2  the  shadow  is  sharp  and  centers ;  of  X3.  it 
is  sharp  and  one-fourth  of  an  inch  above  the  position  of 
N  3.  All  three  shadows  must  have  been  thrown  by  T2, 
as  can  be  seen  by  projecting  out  the  angles  of  distor- 
tion. 

Many,  in  fact  most,  of  these  experiments  have  been 
repeated  several  times — some  of  them  as  many  as  ten 
or  twelve  times.  To  see  whether  the  obvious  conclu- 
sions to  be  drawn  from  them  were  substantiated  by 
other  tests,  another  series  of  experiments  was  made, 
the  second  form  of  experiments  being,  if  anything, 
more  striking  in  their  results. 

The  tube  was  arranged  vertically,  with  T±  down.  A 
plate  in  a  plate  holder  was  placed  perpendicularly,  par- 
allel to  the  long  axis  of  the  tube,  and  with  its  central 
point  in  the  plane  of  T2.  Both  tube  and  plate  were 
equidistant  from  a  sheet  of  lead  in  which  was  a  hole 
three-sixteenths  of  an  inch  in  diameter,  and  on  the 
plane  of  T,  the  center  of  the  plate.  As  lead  cuts  off 
almost  all  the  X  rays,  it  will  be  obvious  that  the  re- 
sultant negative  would  be  a  "pin-hole"  picture,  giving 
the  source  of  emancipation  of  the  X  rays. 

This  experiment  was  made  ten  times,  with  several 
different  arrangements  of  anode  and  cathode,  and  the 


results  were  strikingly  similar.  In  every  case  T2 
threw  a  heavy  shadow,  whether  it  was  connected  to 
the  anode  or  not ;  in  no  case  did  any  terminal  which  was 
connected  with  the  cathode  throw  the  faintest 
shadow;  the  anode  terminal  always  threw  a  shadow,but 
if  it  were  Ti  or  T3  it  was  not  so  dense  as  that  from  T2. 

Figure  15  is  one  of  these  "pin-hole"  pictures,  with 
the  tube  connected  so  that  Ti  and  T2  are  anodes  and  T3 
is  the  cathode.  Xo  X  rays  came  from  T3  and  but  few 
from  Ti,  while  the  very  heavy  shadow  of  T2  shows  that 
the  maximum  number  of  X  rays  emanated  from  that 
point. 

Figure  11  shows  the  distortion  much  more  clearly, 
and  was  made  on  a  5x7  plate  with  the  object  of  gettng 
more  angles  for  projection.  The  tube  was  connected 
with  Ti  and  T2  as  the  anode  and  T2  as  the  cathode, 
and  T3  as  the  cathode  and  was  arranged 
as  in  experiments  1  to  12,  except  that  N^ 
was  exactly  centered  under  T2.  The  distances  were 
afterward  carefully  measured  and  the  positions  of  the 
terminals  and  needles  marked  on  the  plate.  Xi  threw 
two  shadows,  one  from  Ti  three-sixteenths  above  Xi. 
and  one  from  T2,  exactly  centering  in  its  proposed 
plane.  The  shadows  of  N2  and  IS!  3  were  both  thrown 
by  rays  from  T2,  as  can  be  readily  seen  by  projecting 
the  angles  of  distortion. 

These  experiments  with  their  many  repetitions  and 
slight  changes  seemed  to  furnish  a  mass  of  very  con- 
fused and  contradictory  testimony.  From  this  confus- 
ion, however,  I  have  evolved  some  order,  and  have  de- 
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Figure  17— Illustrating  different  opacity  of  genuine  and  artificial  gems. 

duced  several  general  principles,  the  truth  or  falsity  of 
which  will  undoubtedly  be  more  manifest  within  a 
short  time. 

First. — That  the  X  rays  do  not  emanate  from  the 
glass,  as  advanced  by  Roentgen.  This  has  been  shown 
also,  by  J.  J.  Thomson,  Lodge,  Professor  Rowland,  and 
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others.  If  the  X  rays  did  emanate  from  the  glass  at 
any  point,  that  fact  would  be  made  known  by  the  pin- 
hole experiment;  also  the  distortion  would  always  be 
considerable,  unless  the  tube  were  placed  at  some  dis- 
tance (several  feet)  from  the  plate. 

Second. — The  X  rays  do  not  emanate  from  the  cath- 
ode terminals,  as  Figures  6-9-11  would  at  first  glance 
seem  to  indicate.  This  point  will  be  dealt  with  later. 
Professor  Rowland,  Elihu  Thomson,  J.  J.  Thomson  and 
others  have  in  various  ways  demonstrated  the  absence 
of  X  ray  effects  from  the  cathode.  All  my  experiments 
(with  the  exceptions  above  noted)  and  all  "pin-hole"  ex- 
periments, substantiate  this  contention.  No  X  rays 
emanate  from  the  cathode,  per  se. 

Third. — A  certain  number  of  X  rays  emanate  from 
the  anode,  irrespective  of  position  of  the  cathode.  In 
every  combination  of  the  connections  in  the  tube  Fig- 
ure 2,  some  X  ray  effects  are  produced  by  the  anode. 
In  tubes  made  with  the  terminals  at  right  angles  and 
so  constructed  that  few  if  any  cathode  rays  can  strike 
upon  the  anode,  as  the  tube  in  figure  1,  X  rays  are 
found  to  emanate  from  the  anode. 

Fourth. — The  number  and  intensity  of  the  X  rays 
emanating  from  the  anode,  per  se,  seem  to  increase  di- 
rectly with  the  vacuum  and  the  current  tension.  With 
a  tube  similar  to  Figure  1,  but  a  low  vacuum — just  high 
enough  exhaustion  to  produce  cathode  rays — feeble  X 
ray  effects  are  obtainable  with  the  anode  terminal  di- 
rctly  above  and  parallel  to  the  plate.  With  the  anode 
perpendicular  to,  and  the  cathode  stream  directed  up- 
on the  plate,  no  X  ray  effects  have  been  produced  even 
after  several  hours'  exposure.  With  vacuua  of  higher 
exhaustion  feeble  X  ray  effects  may  be  produced  with 
this  arangement. 

Fifth — (a)  X  rays  emanate  from  a  metal  plate  within 
the  tube,  which  is  not  connected  to  either  pole,  but 
against  which  the  cathode  rays  are  projected;  (b)  and 
the  greater  the  intensity  and  concentrati on  of  the  cath- 
ode rays  upon  the  unconnected  metal  plate,  the  greater 
the  number  and  intensity  of  X  rays  which  emanate  here 
from,  (a)  In  plates  3,  4  and  8,  this  effect  is  clearly 
shown,  (b)  Plates  3  and  4,  and  other  similar  experi- 
ments, show  that  the  greater  X  ray  effect  is  invariably 
obtained  from  T2,  when  T  3  is  cathode — in  other  words, 
when  the  stream  of  cathode  rays  is  concentrated  upon 
it  by  the  large  cup-shaped  terminal.  More  than  a 
dozen  experiments  on  this  line  have  been  made,  the  re- 
sults being  constant.  It  does  not  make  the  slightest 
apparent  difference  whether  Ts  is  grounded  by  means 
of  straight  wire  or  through  a  large  coil  where  the  self- 
inductive  effect  would  be  considerable.  This  fact  has 
not  heretofore  been  noted. 

Sixth.— An  unconnected  metal  plate  within  the  tube 
may  project  X  rays  where  it  is  not  connected  to  either 
terminal,  and  when  a  metal  plate  intervenes,  cutting  off 
the  cathode  rays.  This  is  shown  in  plate  8,  excepting 
No.  7,  where  the  second  shadow  of  N2  is  thrown  three- 


sixteenths  of  an  inch  up,  showing  that  the  source  of 
rays  making  the  shadow  was  Ti.  Yet  Ti  was  not  con- 
nected, and  Tg  cut  off  all  apparent  cathode  rays  from 
striking  upon  Ti.  It  would,  however,  be  possible  for 
Ti  to  become  charged  by  the  stream  from  T4. 

Seventh. — X  rays  are  produced  in  their  maximum 
quantity  and  intensity  at,  and  emanate  from  the  anode, 
when  the  cathode  rays  are  focused  upon  the  anode  ter- 
minal. Figures  5,  7,  8,  10  and  12  show  this  pretty 
conclusively.  It  is  to  be  noted  that  invariably  that 
half  of  the  plate  is  more  dense  which  is  on  the  side  of 
T4,  facing  the  cathode  and  receiving  the  cathode  stream 
and  that  when  Ti  and  T.3  are  both  cathode  the  side  of 
Ta,  which  faces  T3,  projects  the  greater  number  of,  or 
the  more  intense,  X  rays. 

The  foregoing  seven  deductions,  I  think  I  am  thor- 
oughly warranted  in  making,  but  the  following,  how- 
ever, admits  of  dispute: 

Eighth. — That  the  X  rays,  focused  upon  a  cathode 
terminal,  are  reflected  therefrom.  Figures  6,  9  and  11, 
in  experiments  5,  8  and  11  show  shadows  thrown  by 
rays  which  must  have  been  projected  from  T2,  while 
T^  was  connected  to  the  cathode. 

On  March  16th  and  again  on  March  28th,  I  had  the 
pleasure  of  going  over  my  work  with  Professor  San- 
ford,  who  is  of  the  opinion  that  the  deductions  drawn 
from  the  results,  as  set  forth,  are  justified,  with  the 
possible  exception  of  the  eighth,  which  needs  more  con- 
fhination.  On  March  18th  I  informed  Professor  Cory 
of  the  University  of  California  of  the  nature  of  my  in- 
vestigations and  conclusions.  He  has  subsequently 
made  several  experiments  along  the  same  line,  with  re- 
sults that  substantiate  my  own. 

It  seems  clear,  then,  that  we  have :  (a)  some  X  rays 
emanating  from  the  anode  uninfluenced  by  the  cathode ; 
(b)  more  from  an  unconnected  plate  of  metal,  in  the 
tube,  which  is  situated  in  the  path  of  both  anode  and 
cathode  raye,  and  (c)  the  maximum  intensity  when  the 
cathode  rays  expend  their  energy  upon  the  anode,  and 
preferably  are  focused  upon  the  anode.  These  facts 
would  seem  to  indicate  that  the  X  ray  has  its  origin  at 
a  metal  within  the  vacuum  which  is  in  a  state  of  oscilla- 
tory electrification,  with  the  positive  in  preponderance 
and  are  longitudinal  ether  waves. 

The  theory  advanced  by  Thomson,  Lodge,  Hicks,  and 
others,  that  the  X  rays  emanate  from  the  first  solid 
upon  which  the  cathode  rays  impinge,  it  seems  to  me 
clearly  disproved  by  the  experiment  of  J.  J.  Thomson. 
He  enclosed  a  wrapped  sensatized  plate  within  the  vac- 
uum so  arranged  that  the  cathode  rays  impinged 
upon  it.     The  plate  was  unaffected. 

The  plate  in  Figure  16  shows  the  relative  density  of 
several  precious  and  semi-precious  stones.  They  are, 
in  the  order  named,  as  follows:  Diamond,  1.  opal,  em- 
erald, 2  jade,  ruby,  3  sapphire,  sard,  4  amythist,  pearl, 
5  enamel,  bloodstone,  6  white  onyx,  quartz,  7  sardonyx. 

Figure  17  shows  the  difference  in  opacity  to  the  X 
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rays,  of  a  genuine  diamond  and  several  artificial  stones 
and  illustrates  one  use  to  which  the  X  rays  may  be  put. 
The  genuine  and  artificial  diamonds  were  almost  exact- 
ly the  same  size  and  were  exactly  the  same  weight. 
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DEDUCTIONS  FROM  DR.  JONES'  EXPERIMENTS. 


BY  FERNANDO   SANFORD, 
Prolessor  of  Physios,  LelancJ  Stanford  Junior  University 


I  have  watched  with  much  interest  the  results  of  the 
very  intelligent  and  accurate  work  of  Dr.  Philip  Mills 
Jones  on  the  determination  of  the  source  of  the 
Roentgen  rays.  Some  of  Dr.  Jones'  experiments  were 
performed  in  mv  presence,  and  I  have  had  [he  pleasure 
of  examining  all  his  negatives  in  the  presence  of  the 
apparatus  by  which  they  were  made.  The  great  care 
taken  in  all  the  details  of  the  experiments  renders  the 
work  of  special  value  in  helping  to  settle  the  puzzling- 
question  of  the  source  of  the  photographic  and  fluor- 
escent effects  to  which  Roentgen  has  called  the  atten- 
tion of  the  world.  Dr.  Jones'  first  experiment  with  the 
lead  plate  camera  was  performed  in  my  presence  and 
at  my  request,  and  the  result  seemed  to  point  con- 
clusively to  the  anode  as  the  source  of  the  Roentgen 
rays.  His  later  experiments,  together  with  his  former 
experience  in  making  photographs  by  means  of  a  tube 
in  which  the  electrodes  were  inserted  at  right  angles 
to  each  other,  all  seem  to  show  that  few,  if  any,  of 
these  rays  originate  at  the  cathode,  or  in  the  glass 
upon  which  the  cathode  rays  impinge.  They  may 
originate  at  the  anode,  whether  the  cathode  rays  do  or 
do  not  impinge  upon  it,  and  they  may  originate  upon 
it,  and  they  may  originate  upon  an  insulated  or  unin- 
sulated metal  plate  placed  in  the  pathway  of  both  the 
cathode  and  anode  discharge.  In  this  event  they  are 
much  stronger  from  the  side  of  the  plate  turned 
toward  the  cathode.  The  most  favorable  condition  for 
their  production  seems  to  be  when  the  plate  from 
which  they  proceed  is  made  the  anode  and  the  cathode 
rays  are  focused  upon  it  by  means  of  a  concave 
cathode. 

Under  all  the  circumstances  of  their  production,  as 
shown  in  Dr.  Jones'  experiments,  they  have  their  or- 
igin upon  a  conductor  which  is  being  alternately,  posi- 
tivly  and  negatively  electrified.  There  can  be  no  ques- 
tion as  to  the  oscillatory  character  of  its  discharge  in 
the  vacuum  tube,  and  of  the  consequent  alternating- 
electrical  condition  of  the  anode  when  the  cathode  is 
discharging  directly  upon  it.  The  same  thing  would 
be  true,  to  a  less  extent,  of  the  metal  plate  in  the  path- 
way of  the  two  discharges.  The  condition  of  the  anode 
would,  accordingly,  be  similar  to  that  of  one  of  the 
plates  of  a  condenser  placed  in  contact  with  the  ter- 


minals of  an  induction  coil  while  a  spark  is  passing 
between  these  terminals. 

That  a  plate  so  connected  is  capable  of  producing 
photographic  effects  similar  to  those  produced  by  the 
anode  in  the  vacuum  tube  was  shown  by  me  in  1893. 
Since  the  publication  of  Roentgen's  paper  I  have  pro- 
duced similar  effects  through  a  block  of  parafflne  two 
centimeters  thick  placed  between  the  plates  of  a  con- 
denser attached  to  the  terminals  of  an  induction  coil 
while  the  coil  was  giving  a  spark  two  to  three  centi- 
meters long  in  air.  A  key  imbedded  in  the  parafflne 
block  gave  a  shadow  exactly  corresponding  to  the 
Roentgen  shadows,  but  when  placed  very  close  to  the 
plate,  being  separated  only  by  a  thin  sheet  of  mica, 
gave  a  negative  photograph  of  itself  upon  the  plate, 
even  when  separated  from  the  condenser  plate  by  the 
block  of  parafflne  above  mentioned.  In  this  condition 
it  seems  to  correspond  to  the  plate  between  the  anode 
and  cathode  in  the  vacuum  tube,  but  its  effect  in  send- 
ing off  waves  was  apparently  very  weak  as  compared 
with  the  condenser  plate. 

I  have  also  made  shadows  of  a  thin  sheet  of  mica 
laid  on  the  photographic  plate  under  the  parafflne 
block,  showing  that  mica  is  more  opaque  than  par- 
afflne to  the  passage  of  the  vibration  between  the  con- 
denser plates. 

Since  these  conditions  correspond  so  closely  with 
the  condition  of  the  conductor  which  sends  off  the 
Roentgen  rays.  I  cannot  but  think  that  both  kinds  of 
waves  are  essentially  of  the  same  character,  in  which 
event  the  Roentgen  rays  are  similar  to  the  longitudinal 
vibrations  in  an  oscillating  condenser  field. 
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THE  DETERMINATION  OF  A  LIGHT  UNIT. 


BY  D.  W.  MURPHY. 


Within  the  past  few  years  the  determination  of  a 
light  unit  which  should  be  suitable  as  a  standard  with 
which  other  light  sources  could  be  compared,  has  re- 
ceived no  little  attention  in  the  scientific  world.  We  are 
accustomed  to  define  the  amount  of  light  given  off  by 
a  source  as  being  equal  to  that  of  some  number  of 
standard  candles,  by  a  standard  candle  meaning  one 
that  consumes  a  unit  mass  of  wax,  parafflne  or  other 
combustible  substance  in  a  unit  of  time.  The  amount 
of  light  from  such  a  standard  is  necessarily  a  variable 
quantity,  as  it  depends  upon  the  purity  of  the  sub- 
stance consumed,  and,  as  is  the  case  with  all  flames, 
upon  the  meteorological  conditions  of  the  atmosphere. 
The  former  source  of  error  can  be  reduced  to  a  mini- 
mum by  using  a  more  defined  substance;  and  correc- 
tions based  upon  experimetal  data  can  be  made  for 
atmospherical  changes,  reducing  the  results  to  stand- 
ard conditions.  The  final  test,  however,  for  such  a  unit 
as  a  standard,  is  whether  in  the  hands  of  different  ob- 
servers concordant  results  can  be  attained.  This  has 
not  been  attained  by  any  form  of  candle  yet  used.  Meas- 
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urements  upon  a  paraffine  candle  in  use  for  many  years 
and  adopted  as  a  standard  in  Germany  show  that  these 
variations  were  not  less  than  10  per  cent. 

The  principal  requirements  of  a  light  unit  that  will 
be  serviceable  as  a  standard  are,  first,  that  it  shall  be 
constant,  and  second,  that  it  be  simple  enough  in  con- 
struction that  it  may  be  readily  reproduced.  The  first 
requirement  is  one  of  a  purely  scientific  nature,  and 
may  aid  in  the  solution  of  the  problem  from  a  prac- 
tical standpoint  just  in  proportion  as  the  second  re- 
quirement can  be  realized.  Since  no  standard  yet  pre- 
pared has  given  constant  results  in  the  hands  of  differ- 
ent observers,  various  attempts  have  been  made  to  find 
some  more  reliable  source  with  which  comparisons  can 
Vernon  Harcourt.  These  are  both  open  flame  lamps, 
be  made.  To  this  end  various  light  units  have  been 
proposed ;  among  the  most  prominent  of  these  should  be 
mentioned  the  Heffner  lamp  and  the  pentane  lamp  of 
the  substance  used  in  the  first  being  amyl  acetate  and 
in  the  second  pentane.     M.  Yioele  has  proposed  as  a 
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Figure  1— Scheme  of  the  Lummer-Brodhum  Photometer. 

unit  the  light  emitted  from  a  square  centimeter  of  plat- 
inum at  its  temperature  of  volitization.  This,  while  it 
would  seem  to  promise  good  results,  has  not  met  with 
success  in  the  hands  of  other  observers.  Another 
standard  proposed  independently  by  Professor  S.  P. 
Thompson  and  Mr.  James  Swineburn  was  to  use  the 
light  given  off  from  one  square  millimeter  of  the  crater 
of  the  positive  carbon  in  the  electric  arc  lamp.  Xone  of 
the  standards,  however,  together  with  the  many  more 
that  have  been  proposed,  have  fulfilled  the  conditions 
required  of  a  practical  light  unit.  At  the  International 
Electrical  Congress  held  in  Chicago  in  1893  attempts 
were  made  to  bring  about  the  adoption  of  a  unit.  Of 
those  considered  by  the  committee  the  Heffner  and  pen- 
tane lamp  were  the  most  promising.  Objections  were 
made  to  the  Heffner  lamp  that  the  flame  was  yellow  in 
color,  and  to  the  pentane  lamp  that  the  commercial 
pentane  is  not  sufficiently  well  defined.  Finally  the 
objection  was  made  to  all  open  flame  lamps  that  they 
are  too  much  affected  by  the  temperature,  pressure 
and  moisture  of  the  air. 

The  committee  recommended  that  while  its  members 
realized  the  great  progress  made  by  the  constructoion 
of  these  lamps,  yet  it  was  unable  to  recommend  either 
as  a  light  standard.  It  further  invited  all  nations  to 
make  researches  in  common  on  practical,  well  defined 
standards,  in  the  hopes  of  realizing  an  absolute  unit. 
Since  that  time  some  further  progress  has  been  made 
and  other  forms  of  units  have  been  proposed.  The  most 
of  these,  however,  are  mere  proposals  of  what  mav  be 


a  constant  source,  but  lacking  careful  experiments  to 
recommend  them  to  favor. 

The  following  method  of  determining  a  light  unit  and 
the  one  which  seems  to  promise  best  results  so  far  at- 
tained has  been  used  by  Professor  Lummer  and  Dr. 
Kurlbaum  of  the  Physikalisebe  Eeichsaustalt.  As  a 
unit  is  used  the  light  emitted  from  a  square  centimeter 
of  platinum  kept  at  a  constant  temperature.  The  plat- 
inum strip  is  heated  by  an  electric  current;  the  temper- 
ature is  defined  by  the  relation  of  the  amounts  of  its 
radations  under  different  conditions.  The  one  is  the 
total  radiation  of  the  heated  platinum,  the  other  con- 
sists of  the  rays  which  pass  through  a  definite  absorp- 
tion medium.  So  long  as  the  ratio  of  these  two  remain 
the  same  the  temperature  of  the  course  is  constant.  The 
amounts  of  these  radiations  are  measured  by  means 
of  the  balometer.  The  principles  of  this  instrument, 
the  use  of  which  has  been  far  reaching  in  physical  in- 
vestigations, were  first  worked  out  by  Suanberg  and 
later,  but  independent  of  him,  by  Langley. 

The  essential  part  of  the  instrument  consists  simply 
of  a  high  resistance  placed  in  an  electric  circuit;  on  this 
high  resistance  part  of  the  circuit  radiations  are  al- 
lowed to  fall  and  the  change  in  the  resistance  due  to 
the  temperature  change  measures  the  intensity  of  the 
radiations. 

The  apparatus  used  by  Drs.  Lummer  and  Kurlbaum 
consisted  of  a  balometer,  with  galvanometer  and  other 
accessories  for  indicating  changes  in  resistance,  to- 
gether with  the  light  source,  which  consisted  of  a  strip 
of  platinum  of  approximately  25  millimeters  wide,  60 
milimeters  long  and  0.015  milimeters  thick,  so  mounted 
that  it  formed  part  of  an  electric  circuit.  The  platinum 
was  heated  to  a  high  temperature  by  an  electric  cur- 
rent, whose  strength  could  be  regulated  by  a  variable 
resistance.  The  light  source  was  mounted  on  a  form 
of  optical  bench,  with  two  arms  at  right  angles  to 
each  other.  Upon  the  one  arm  the  balometer  was 
mounted,  and  upon  the  other  a  photometer.  By  rotat- 
ing the  light  source,  which  was  at  the  iunction  of  the 
two  arms,  on  a  vertical  axis  comparisons  could  be 
made  either  on  the  balometer  for  the  intensity  of  the 
radiations  or  on  the  photometer  for  the  light  intensity. 
The  photometer  used  was  of  the  Lummer-Brodhun 
type;  the  light  with  which  the  standard  was  compared 
was  an  incandescent  lamp  burning  under  a  current  of 
low  intensity. 

Previous  results  show  that  by  burning  a  lamp  in  this 
manner  its  intensity  could  be  kept  constant  for  a  very 
long  period. 

The  general  scheme  of  the  apparatus  is  shown  bv 
Fig.  1.     A  is  a  circular  plate  of  marble  upon  which  the 

platinum  strip,  S,  is  mount- 
ed. A  is  so  made  that  it 
turns  about  an  axis  passing- 
through  its  center.  The 
platinum,  S,  is  connected 
with  copper  electrodes, 
which  are  connected  with 
the  battery,  B.  R  is  a  vari- 
■|  able  resistance.    In  the  one 

a  b  arm  of  the  bench  is  the  box, 

figure  2  o,  which  contains  the  balo- 

meter,, which  is  connected 
on  a  battery  circuit  with  the  galvanometer,  G.  Between 
the  light  source  and  the  balometer  is  placed  the  ab- 
sorption cell,  C.  This  cell  is  supported  on  a  moveable 
screen  so  that  it  may  be  carried  out  of  the  path  of  the 
ray  when  it  is  desired  to  allow  the  entire  radiation  to 
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FIGURE  3 


fall  upon  the  balometer.  On  the  other  arm  of  the  bench 
P  ana  L  represent  respectively  the  photometer  and  the 
lamp  against  which  tlie  standard  was  compared. 

Tne  balometer  was  made  in  the  following  manner: 
A  platinum  plate  is  placed  between  two  silver  plates  of 
some  ten  times  its  own  thickness;  the  plates  are  then 
passed  through  rollers,  the  distance  between  which  is 
constantly  decreasing.  As  the  silver  plates  become 
thin  they  are  strengthened  by  being  placed  between 
copper  plates  and  the  rolling  continued  until  the  plat- 
inum is  of  the  required  thickness.  In  this  manner  a 
coherent  piece  of  platinum  as  thin  as  1-3,000  millimeters 
may  be  obtained.  For  practical  working,  however,  a 
thickness  of  about  three  times  this  amount  was  more 
satisfactory.  The  thickness  of  those  used  in  the  ex- 
periment was  1-1,200  millimeters.  When  rolled  to  this 
thickness  the  silver  adheres  firmly  to  the  platinum  and 
serves  as  a  vehicle  for  handling  it  in  a  manner  that 
would  be  otherwise  impossible.  The  silver  sheet  is 
then  mounted  on  glass  with  Canada  balsam  and  cut  on 
the  dividing  engine  in  the  form  shown  in  Fig.  2.     The 

twelve  strips  are  eacn  1  milli- 
meter wide,  1.25  millometers 
apart  and  3.2  centimeters  long. 
The  plate  often  being  cut  in 
this  form  is  mounted  on  a 
frame  of  slate,  the  extremities 
being  soldered  to  copper  elec- 
trodes. 

Fig.  Ill  shows  the  manner 
in  which  the  mounting  is  done; 
c,  d,  k,  i  is  the  frame  of  slate, 
w  and  w'  the  copper  electrodes 
to  which  the  extremities  of 
strips  are  soldered.  After  the  mounting  has  been  done 
the  silver  is  removed  by  immersing  in  nitric  acid. 

The  surface  of  the  platinum  is  blackened  in  order 
that  it  may  absorb  all  rays  received  upon  it.  The 
blackening  was  done  by  means  of  platin  black,  thrown 
down  by  electrolysis,  in  a  weak  solution  of  platin 
chloride. 

The  plate  is  removed  from  the  glass  by  chloroform 
and  fastened  to  the  frame  by  means  of  resin  dissolved 
in  ether.  To  protect  the  extremities  of  the  strips  from 
the  action  of  the  acid  they  are  covered  with  Japanese 
varnish  and  hyprochloric  acid.  Two  balonieters  pre- 
pared as  above  described  were  placed  one  behind  the 
other  so  that  the  strips  of  one  covered  the  spaces  of 
the  other,  thus  forming  a  nearly  continuous  surface 
on  which  the  radiations  were  received. 

The  two  pairs  of  balometers  were  connected  so  that 
they  formed  the  four  arms  of  a  Wheatstone  bridge.  The 
radiations  fell  upon  the  two  opposite  arms  of  the  bridge. 
The  balometers  mounted  in  the  form  for  use  are 
shown  in  Figure  4.  The  two  pairs  are  mounted  in  the 
hard  rubber  standards,  h  and  h'.  The  radiations  fell 
upon  them  in  h.  The  openings,  S,  allow  air  to  circulate 
freely  through  the  apparatus.  The  plate  is  of  copper, 
blackened  so  that  it  will  absorb  all  rays  which  fall 
upon  it  and  serves  as  a  screen  to  protect  the  balometers 
mounted  in  h'. 

The  absorption  cell  consisted  of  a  ring  of  glass  with 
sides  formed  of  parallel  quartz  plates.  The  quartz 
plates  were  1  millimeter  thick  and  2  centimeters  dis- 
tant from  each  other.  The  cell  was  filled  with  pure 
water. 

The  temperature  of  the  glowing  platinum  was  so 
regulated  that  the  total  radiation  which  fell  upon  the 
balometer  was  to  that  which  passed  through  the  ab- 
sorption cell  in  the  ratio  of  10  to  1. 


From  a  consideration  of  the  curve  of  the  intensity  of 
radiations  it  is  clear  that  this  could  be  the  case  only 
when  the  temperature  of  the  radiating  source  remained 
constant. 

The  amounts  of  the  radiations  were  measured 
by  the  galvanometer  deflections.  Since  it  was  im- 
practical to  work  with  deflections  one  of  which  was  ten 
times  as  great  as  the  other,  the  deflections  were  made 
equal.  For  this  three  different  methods  were  used. 
The  first  was  to  shunt  the  galvanometer  so  that  only 
1-10  of  the  current  passed  through  when  the  total  radi- 
ations were  received. 

The  second  was  by  changing  the  resistances  of  the 
entire  circuit  so  that  their  values  were  in  the  ratio  of 
1 0  to  1  for  the  total  and  partial  radiations.  This  meth- 
od was  practical  for  relative  feet,  not  for  absolute 
measurements. 

The  third  method  consisted  in  changing  the  dis- 
tances of  the  balometer  from  the  radiating  source  so 
that  the  distance  for  the  total  radiations  was  to  that 
of  the  partial  radiation  in  the  ration  of  the  square  root 
of  10  to  1. 

At  a  fixed  distance  before  the  glowing  platinum  a 
diaphragm  of  exactly  1  square  centimeter  area  was 
placed ;  the  light  which  passed  through  this  diaphragm 
was  taken  as  the  unit. 

During  the  experiments  the  temperature  of  all  parts 
of  the  apparatus,  whose  temperature  change  could  af- 
fect the  results,  was  kept  constant  by  being  enclosed 
in  hollow-walled  cases  through  which  water  was  al- 
lowed to  flow. 

In  order  to  reproduce  this  light  unit  it  is  necessary 
to  measure  accurately  the  size  of  the  diaphragm  and 
the  thickness  of  the  absorption  cell,  since  these  are 
the  sources  of  error  which  most  affect  the  results.  An- 
other but  very  small  inaccuracy  is  introduced  by  a 
change  in  the  thickness  of  the  black  on  the  balometer. 
It  was  found  that  a  change  of  50  per  cent  in  the  thick- 
ness of  this  black  gave  a  change  of  2  per  cent  in  the 
light  unit.  This,  however,  is  small  when  we  consider 
that  the  process  of  blacking  is  based  upon  conditions 


Figure  4— A  two-pair  set  of  Balometers. 

quite  readily  reproduced,  so  that  the  errors  in  the 
thickness  of  the  black  may  be  made  very  small. 

A  series  of  observations  made  with  different  balo- 
meters prepared  in  the  same  way  gave  results,  the 
greatest  variations  of  which  were  0.6  per  cent. 

The  above  method  shows  it  to  be  possible  to  define  a 
light  unit  in  terms  of  absolute  units.  It  is,  however, 
only  a  definition  and  not  an  expression  for  the  unit  iu 
absolute  terms.  As  the  term  light  involves  not  only 
the  energy  of  the  vibrating  particle  but  the  physiolog- 
ical effect  upon  the  retina  it  is  impossible  to  express  a 
light  unit  in  absolute  terms  in  that  manner  that  we 
are  able  to  express  a  unit  of  work.    It  is  therefore  im- 
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possible  to  express  it  in  terms  of  C.  Gr.  S.  system  or  at 
present  in  any  known  system,  as  we  know  that  for 
lights  of  different  colors,  the  effect  produced  is  not  pro- 
portioal  to  the  energy  of  the  vibrations.  The  diffi- 
culty then  lies  in  the  comparison  of  different  lights 
with  a  standard.  It  is  well  known  that  one  of  the 
greatest  difficulties  in  photometric  work  is  the  compar- 
ison of  lights  of  different  colors.  The  composite  thing- 
known  as  light  is,  according  to  the  generally  accepted 
theory,  made  up  of  the  action  of  a  large  number  of  dif- 
ferent vibrations.  Each  vibration  produces  a  different 
effect  upon  the  eye  and  the  relations  of  the  intensities 
of  the  different  vibrations  determines  the  nature  of  the 
light  source.  This  is  shown  in  the  different  spectre 
produced  by  lights  of  different  nature.  We  do  not 
know  the  relative  values  of  different  colors  in  terms  of 
the  effect  they  produce  upon  the  retina.  We  are  then 
unable  to  compare  the  values  of  the  two  complex 
quantities  without  knowing  the  relative  values  of  their 
component  parts.  In  this  sense  we  may  say  that  a 
light  unit  is  impossible,  and  so  far  actual  experience 
has  shown  it  to  be  true.  Attempts  have  been  made  to 
solve  the  question  by  using  different  standards  for 
different  colored  lights.  This  would  in  a  way  obviate 
the  difficulty,  but  would  give  us  no  standard  unit,  but 
different  units  without  a  knowledge  of  their  relative 
values. 

Any  complete  method  of  comparing  two  light 
sources  is  one  that  will  take  account  of  all  colors  which 
are  contained  in  the  sources.  This  implies  the  valua- 
tion of  the  different  colors  in  terms  of  their  physio- 
logical effect  in  enabling  us  to  see  objects  about  us.  A 
complete  unit  is  one  the  component  parts  of  which  are 
known  so  that  the  above  comparisons  can  be  made. 
We  must  therefore  conclude  that  in  its  broadest  sense 
we  are  very  far  from  a  complete  solution  of  the  prob- 
lem of  an  absolute  light  unit,  and  so  far  that  it  is  not 
even  shown  that  in  its  complete  sense  such  a  light  unit 
is  possible. 


passing  Qommont 


EDITORIAL  REVIEW  OF  CURRENT  EVENTS  AND 
PUBLICATIONS  OP  OUR  CONTEMPORARIES. 


THE  DEFICIENCIES  OF  AMERICAN  ARC   LIGHTING  SYSTEMS. 

The  system  of  arc  lighting  used  at  present  in  this 
country  is  so  entirely  an  American  development  that 
we  are  inclined  to  neglect  the  progress  which  has  been 
made  in  other  countries,  and  to  forget  the  fact  that  our 
methods  suffer  somewhat  from  a  very  early  origin  of 
the  system,  and  its  exceedingly  slow  and  gradual  de- 
velopment. Professor  S.  P.  Thompson  has  pointed 
out  on  more  than  one  occasion  that  arc  lights  are  more 
easily  run  from  machinery  having  a  high  coefficient 
of  self-induction  and  has  stated  that  this  self-induction 
of  the  generating  apparatus  is  more  important  in  an 
arc  lighting  system  than  any  possible  increase  in  the 
efficiency  could  be  and  this  statement  embodies  a 
theory  that  has  been  put  in  practice  in  all  American 
arc  lighting  development  without  regard  to  the  fact 
that  the  more  recent  arc  lamps  have  been  so  greatly 
improved  arid  the  quality  of  the  arc  carbons  so  much 
advanced  that  the  force  of  the  argument  is  much 
weakened. 

As  Mr.  Alex.  Dow  has  indicated  in  his  articles  for 


December  and  January  in  "Electrical  Engineering," 
arc  lighting  development  has  proceeded  along  tne 
lines  of  larger  generating  units  for  the  purpose  of  in- 
creasing the  engine  efficiency  without  necessarily  in- 
creasing the  efficiency  of  the  electrical  generating  ap- 
paratus. In  the  March  number  of  this  publication  Mr. 
John  Hesketh  of  Blackpool,  England,  has  criticised  the 
American  practice  from  the  point  of  view  of  an  en- 
gineer familiar  with  methods  almost  unknown  in  this 
country,  and  he  has  made  the  very  strong  objection 
to  our  line  of  progress  that  the  increase  in  size  of  steam 
generating  units  allowed  by  the  use  of  100  light  and 
even  150  light  arc  machines  does  not  always  compen- 
sate for  the  disadvantages  of  excessive  voltage  and  ex- 
cessive length  of  circuits.  Mr.  Hesketh  is  an  electri- 
cal engineer  of  a  station  using  Ferranti  rectifiers,  de- 
livering uni-directed  constant  current  from  the  mains 
of  a  constant  potential  alternating  system — a  method 
which  allows  the  employment  of  efficient  generating 
apparatus,  both  steam  and  electrical,  and  permits  the 
efficient  connection  of  both  arc  and  incandescent  sys- 
tems to  the  same  set  of  the  mains,  while  limiting  the 
length  and  potentials  of  the  arc  circuits  to  that  neces- 
sary for  the  connection  of  forty  lamps  in  series. 

The  Ferranti  rectifier,  while  perhaps  not  as  efficient 
as  the  rotary  transformer,  at  the  same  time  is  cap- 
able of  delivering  a  constant  current  with  a  complete 
transmision  efficiency  better  -than  can  be  obtained 
from  the  100  light  arc  units,  when  we  consider  all  the 
losses  incident  to  the  employment  of  small  steam  units, 
belt  connections,  inefficient  electrical  generating  ap- 
paratus and  lines  of  excessive  length.  From  Mr.  Hes- 
keth's  report  we  are  inclined  to  believe  that  the  Fer- 
ranti rectifier  may  be  easily  established  in  substations 
and  the  complexity  of  wire  for  a  large  district  mate- 
rially reduced  and  we  are  fain  to  believe  that  with  an 
increasing  appreciation  of  the  losses  incident  to  the  in- 
stallation of  small  transformers  for  incandescent  light- 
ing, more  and  more  substations  will  be  installed  in  the 
larger  cities,  and  that  where  such  substations  are  used 
the  advantage  of  short  arc  lines  supplied  from  current 
rectifiers  will  appeal  to  American  engineers  as  furnish- 
ing a  more  satisfactory  method  of  arc  light  installation 
than  is  to  be  found  in  the  present  tendency  toward  high 
potentials  and  long  arc  lighting  circuits. 


THE  INFLUENCES  OF  ATTRACTIVENESS  ON  STATION 
ECONOMY. 

It  is  gratifying  to  notice  from  an  article  by  Mr.  E.  T. 
Adams  in  the  "Engineering  Magazine"  for  March  that 
electrical  engineers  are  beginning  to  realise  the  impor- 
tance of  carefully  planned  surroundings  for  their  gen- 
erating machinery.  Most  of  the  plants  described  by 
Mr.  Adams  have  been  carefully  put  up  for  advertising- 
purpose,  though  enough  instances  are  given  of  truly 
commercial  plants  carefully  planned  to  indicate  a  ten- 
dency in  this  direction  in  central  stations.  More  than! 
ten  years  ago  this  subject  was  discussed  before  the 
cotton  manufacturers'  association  of  New  England 
and  it  was  at  that  time  believed  by  them  an  expendi- 
ture amounting  to  as  much  as  1  per  cent,  of  the  capital 
stock  of  the  company,  was  justified  in  the  engine  room 
of  a  great  cotton  mill,  the  principle  being  held  that 
from  the  engine  room  an  influence  emanated  which 
determined  the  character  of  the  workmen  throughout 
the  plant  and  the  care  they  were  willing  to  give  to  the 
machinery  under  their  charge.  In  any  manufacturing 
company  the  employes  of  the  engine  room  form  a  sort 
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of  mechanical  aristocracy  whose  methods  and  habits 
are  copied  throughout  the  entire  plant.  If  the  engine 
room  is  so  fitted  up  and  lighted  so  that  it  affords  a 
pleasant  living  place  for  tliose  employed  there  they 
will  take  an  interest  in  the  proper  care  of  the  machin- 
ery and  personal  neatness  is  fostered  with  the  effect 
of  materially  reducing  the  repair  bills  not  only  at  this 
one  point  but  throughout  the  entire  establishment. 

As  the  engine  room  becomes  more  important  this 
principle  can  be  carried  further  and  further.  A  far 
wider  influence  extends  from  the  engine  and  dynamo 
room  of  an  electric  generating  station  than  is  possible 
from  the  engine  room  in  any  manufacturing  concern, 
every  workman  about  the  entire  plant  is  employed  for 
some  part  of  his  time  in  the  station  itself;  lamp  trim- 
mers are  sometimes  used  in  the  station  as  lamp  ad- 
justers; linemen  construct  the  station  circuits,  and  so 
we  might  go  through  the  whole  force  of  employes  and 
find  that  at  some  part  of  each  man's  time  he  is  em- 
ployed about  the  generating  apparatus.  If  this  gener- 
ating apparatus  is  accurately  installed,  if  all  parts  of 
the  system  are  easily  inspected  by  a  superintendent  or 
by  visitors,  if  the  tendency  towards  dinginess  is  re- 
moved from  the  entire  plant,  no  man  will  be  willing  toj 
have  his  own  work  pointed  out  as  a  disfigurement  and 
the  habits  of  careful  and  neat  workmanship  thus  en- 
gendered will  be  reflected  in  his  manner  of  performing 
his  particular  spciflc  duties.  At  the  same  time  good 
workmen  are  systematic  opponents  of  ornateness  or 
inappropriate  decoration;  carvings  and  scroll  work 
about  a  switchboard  form  an  unnecessary  item  of  care 
in  a  plant,  and  while  the  designer  should  strive  to  make 
the  plant  as  attractive  as  possible,  no  detail  of  acces- 
sibility should  be  in  the  least  sacrificed.  Concealed 
steam  pipes  and  wires  do  not  improve  the  appearance 
of  an  engine  room  or  dynamo  room,  nor  are  breakable 
ornaments  to  be  thought  of  in  such  a  location,  but  only 
neatness  and  convenience  are  to  be  sought  after.  Col- 
ors should  be  chosen  which  will  show  at  the  same  time 
when  they  are  soiled  and  be  capable  of  being  kept 
clean  with  a  reasonable  amount  of  care.  The  artistic 
effect  of  fitness  in  such  a  place  is  the  only  artistic  ef- 
fect that  is  at  all  allowable,  and  when  the  plant  is  ad- 
mirably installed  for  its  purpose,  it  is  at  the  same  time 
admirably  decorated. 


TESTING  ARC-LIGHTING   CIRCUITS. 

Mr.  Alex  Dow  has  been  writing  a  series  of  papers 
upon  arc  lighting  and  arc-lighting  circuits  in  "Electrical 
Engineering,"  which  point  to  Mr.  Dow  as  a  practical  en- 
gineer with  a  very  clear  perception  of  the  practical 
needs  of  the  business.  In  the  January  number  the  ques- 
tion is  taken  up  not  from  the  standpoint  of  the  possible 
perfection  of  the  line,  but  from  the  far  more  rational 
ground  of  the  greatest  possible  economical  efficiency  of 
line.  While  the  tests  described  do  not  attempt  to  apply 
theoretical  principles  they  do  give  instructions  for 
ascertaining  whether  any  particular  lighting  line  is  in 
its  best  possible  condition.  The  absolute  insulation  re- 
sistance tells  very  little,  but  the  behavior  of  the  insula- 
tion during  the  test  may  indicate  to  an  experi- 
enced engineer  the  condition  of  the  circuit. 

No  matter  how  good  the  insulation  resistance  of  a 
submarine  line  may  be  it  is  defective  if  electrification 
proceeds  irregularly.  In  the  same  way  Mr.  Dow  points 
out  that  the  absolute  resistance  of  an  overhead  line 
does  not  indicate  its  character  as  well  as  its  behavior 


during  a  storm.  Should  the  insulation  fall  at  first,  then 
rise  as  the  storm  proceeds,  and  rise  rapidly  when  the 
rain  has  stopped,  the  insulation  of  the  line  is  good,  for 
the  rain,  in  wetting  the  insulators,  has  also  washed 
them,  but  if  the  wet  line  falls  in  insulation  and  does  not 
immediately  rise  again  we  are  made  aware  of  a  fault 
which  must  be  located  and  eliminated.  This  simple  ob- 
servation shows  whether  an  overhead  line  is  clear  or 
defective  and  there  seems  at  present  to  be  no  other 
manner  of  distinctly  indicating  this  condition. 


AN  UNWARRANTED   CONDEMNATION. 

One  can  hardly  agree  with  the  universal  condemna- 
tion of  the  business  methods  employed  by  electrical 
manufacturing  and  supply  houses  expressed  in  the  ar- 
ticle on  the  "Commercial  Exploitation  of  Electricity" 
by  B.  E.  Greene  and  published  in  the  Feburary  number 
of  the  "Engineering  Magazine."  Electricians  can  un- 
doubtedly make  allowances  for  Mr.  Greene's  own  atti- 
tude of  mind  in  such  matters  and  can  see  in  his  article 
the  effects  of  his  long  campaign  against  one  particular 
manufacturing  company,  but  the  authority  given  to  his 
opinons  by  publication  in  the  "Engineering  Magazine" 
renders  them  more  worthy  of  attention  than  has  been 
the  case  with  the  publications  heretofore. 

There  appears  to  be  no  doubt  but  that  the  manage- 
ment of  the  great  manufacturing  companies  sought  for 
many  years  to  make  their  money  through  stock  opera- 
tions rather  than  in  the  legitimate  channels  of  manu- 
facturing business,  but  when  the  author  includes  in  the 
condemnation  of  such  business  methods  the  manage- 
ment of  all  electrical  undertakings  before  the  year  188G 
he  stands  self-condemned  as  misrepresenting  facts. 
Before  the  year  18S5  the  secretary  of  the  Bridgeport 
Brass  Company  informed  the  writer  that  he  held  stock 
in  almost  every  New  England  electric  light  company 
and  that  they  were  all  showing  small  but  constant  earn- 
ings. Since  that  time  many  wildcat  schemes  have  been 
begun  and  many  failures  made,  but  on  the  whole  the 
electric  light  supply  and  the  electric  railroad  businesses 
have  been  supported  by  sound  earnings.  The  great  ar- 
ray of  incorporations  shown  by  Mr.  Greene  for  New 
York  State  between  1S75  and  1895  prove  nothing  what- 
ever, since  in  every  line  of  business  incorporations  are 
excessive  and  to  pick  out  the  incorporated  companies 
is  at  once  to  include  all  those  branches  of  any  business 
which  are  at  all  suspicious.  Unreasonable  business 
methods  in  electrical  engineering  have  brought  their  own 
punishment  in  the  past  and  are  daily  bringing  yet  more 
punishment  just  as  is  the  case  when  the  real  estate  val- 
ues of  any  town  have  been  boomed.  But  as  costly  exper- 
imentation has  rapidly  developed  sound  engineering  in 
the  same  way  costly  financiering  has  developed  a  more 
perfect  understanding  of  the  value  of  electrical  prop- 
erties amongst  monied  men  and  has  rendered  the  gen- 
eral tone  of  electrical  business  as  sound  as  that  of  any 
other  industry  in  the  country. 


NO  USE  FOR  THE  X-RAYS. 


Said  the  maiden,  archly  smiling: 

"Why  all  this  cathodic  fuss? 
Men  should  know  we've  long  seen  through  them, 

But  they'll  never  see  through  us." 

—  San  Francisco  Examiner. 
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EDITORIAL. 


The   convention  held  in  New   York 
STANDARD         ^01  *^e  PurPose  of  drafting  a  harmon- 
WIRING  i°us  se^  °*  regulations  for  wiring  to  be 

RULES  used  by  the  inspectors  of  electric  light- 

ing companies,  insurance  companies 
and  municipalities  should  result  in  two 
distinct  advances  in  electric  installations.  In  the  first 
place  an  adoption  of  the  rules  which  this  body  shall 
approve  by  all  of  the  various  authorities  who  have  the 
right  at  any  time  to  inspect  an  installation,  should  sim- 
plify the  difficulties  attendant  upon  securing  a  correct 
installation  of  an  electric  lighting  system  both  for  the 
owner,  the  engineer  and  for  the  electrical  contractor, 
since  if  these  rules  are  universally  accepted  the  char- 
acter of  the  work  to  be  done  will  be  more  clearly  un- 
derstood than  can  be  at  the  present  time  and  there  will 
be  less  ground  for  disputes  over  accidentally  and  in- 
tentionally bad  workmanship.  At  the  same  time  a 
harmony  among  inspectors  will  give  more  weight  to 
inspections  made  in  any  locality  and  will  do  away  with 
the  present  possibility  of  a  piece  of  work  being  at  the 
same  time  accepted  by  one  inspector  and  condemned 
by  another,  with  the  general  result  that  we  will  hope 
to  see  a  more  systematic  inspection  and  a  more  thor- 
ough regard  paid  to  rules  for  installation  than  is  the 
case  at  the  present  time.  Inspection  now  is  often  a 
thing  to  be  avoided  rather  than  sought,  for  the  reason 
that  work  which  has  been  carefully  done  and  executed 
in  good  faith  is  still  likely  to  be  condemned  by  some  one 
or  other  of  the  many  inspectors  who  are  all  governed 
by  different  rules  and  as  a  consequence  of  this  condi- 
tion the  owner  or  engineer  depends  more  upon  his  own 
opinion  of  the  method  of  installation  and  more  upon 
the  honesty  of  the  contractor  than  he  does  upon  the 
report  of  the  expert  inspector.    As  a  consquence,  work 


is  often  accepted  as  satisfactory  which  would  not  pass 
the  requirements  of  any  set  of  rules  because  the  own- 
ers are  not  sufficiently  familiar  with  the  dangers  inci- 
dent to  unsatisfactory  installation.  This  is  true  in 
country  districts  more  often  than  it  is  in  the  cities,  al- 
though the  danger  from  fire  in  a  country  district  is 
often  greater  than  it  is  in  a  similar  building  in  a  city. 

Hardly  a  house  of  any  pretentions  is  erected  in  any 
country  town  which  is  not  at  the  present  day  wired 
for  the  elctric  lights  even  when  the  future  installa- 
tion of  the  electric  lights  is  considered  only  as  a  pos- 
sibility depending  upon  the  growth  of  the  town ;  at  the 
same  time  these  towns  do  often  grow  with  surprising 
rapidity  and  electric  lighting  is  apt  to  come  to  meet 
the  growth  rather  than  wait  for  it.  Inspection  of  such 
circuits  is  particularly  necessary  for  the  reason  that 
the  opportunities  for  dishonest  contractors  are  multi- 
plied in  any  such  case  where  expense  of  installation  is 
the  most  important  item.  Such  an  inspection,  however, 
we  can  never  hope  to  see  until  all  of  those  whose  opin- 
ions are  considered  as  worthy  of  authority  shall  unite 
to  choose  a  set  of  rules  and  adopt  a  common  system  of 
inspection. 


NOW 

OR 

NEVER 


In  our  January  number  we  called  the 
attention  of  street  railway  managers  to 
the  necessity   for    combined    action  in 
the    question   of   the    overhead  trolley 
patent,  a  warning  which  derives  new 
emphasis  first  from  a  recent  decision  of 
the  United  States  Circuit  Court  granting  injunctions 
against  the  Billings  and  Spencer    Company    and   the 
Kelsey  Electric  Railway  Specialty  Company,  who  have 
been  for  some  time  manufacturing  supply  parts  of  the 
trolley  system,  and  second  from  the  agreement  recently 
reached  between  the   General  Electric    and  Westing- 
house  Companies    regarding  patents.     The    obtaining 
of  these  injunctions  against  two  such  strong  supply 
firms  indicates  a  disposition  to  immediately  make  the 
most  of  the  recent  patent  decision  and  demands  some 
sort  of  immediate  action  on  the  part  of  electric  rail- 
way companies  in  order  to  forestall  still  more  danger- 
ous movements  on  the  part  of  the  owners  of  the  pat- 
ents.   It  is  undoubtedly  just  for  the  General  Electric 
Company  to  earn  all  that  it  possibly    can    from    the 
patents  which  it  possesses  and  it  cannot  be  criticised 
for  obtaining  injunctions     against     those     who     are 
infringing  in  whole  or  in  part,  but  at  the  same  time  we 
must  consider  that  while  the  patent  will  be  a  very  val- 
uable one  to  it  if  it  obtains  the  monopoly  of  the  under- 
running  trolley  itself,  at  the  present  prices  for  trollies 
and  trolley  parts  they  may,  if  unopposed,  be  tempted  to 
not  only  increase  the  prices  of  such  machinery  beyond 
that  necessary  for  a  reasonable  manufacturing  profit, 
but  also  at  the  same  time  attempt  to  confine  the  use  of 
the  under-running  trolley  system  to  roads  using  only 
generating  and  motor  apparatus  of  General  Electric  or 
Westinghouse  manufacture. 
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Opposition  to  such  a  stand  as  this  011  the  part  oi' 
electric  railroad  managers  is  a  perfectly  legitimate 
operation  and  the  time  to  contemplate  such  a  position 
is  before  the  necessary  preliminary  steps  have  been 
taken  by  the  companies  named  to  make  such  an  oppo- 
sition ineffectual.  ^Ve  can  learn  something  at  this  time 
from  the  history  of  the  incandescent  lamp  agitation.  So 
long  as  the  able  manipulators  of  the  General  Electric 
Company  were  enabled  to  disorganize  the  opposition 
of  the  lamp  manufacturers  and  lamp  users  their  legal 
efforts  were  attended  with  an  unbroken  series  of  suc- 
cesses in  the  courts  and  the  lines  which  they  were  rap- 
idly drawing  round  lamp  users  to  compel  the  exclusive 
employment  of  their  machinery  were  only  finally  de- 
stroyed by  a  combination  of  three  or  four  lamp  com- 
panies, which,  towards  the  last,  had  been  reserved  for 
a  final  attack.  The  ownership  of  such  vital  patents  as 
are  now  pooled  form  a  powerful  commercial  weapon 
and  the  only  shield  against  it  is  to  be  found  in  a  com- 
bination of  the  electric  railway  people  for  the  purpose 
of  resisting  unreasonble  demands. 


During  the  past  year  the  question  of 
THE  USE  ^e  relative  advantage  to    be    derived 

AND  ABUSE  from,  the  use  of  safety  fuses  and  circuit 
OF  FUSES  breakers  has  been  so  carefully  and  ex- 
tensively discussed  in  the  technical 
journals  and  before  scientific  societies 
that  we  should  expect  to  be  able  to  find  definite  infor- 
mation concerning  the  usefulness  of  these  two  methods 
of  protecting  circuits  stated  in  a  manner  so  experi- 
mentally strong  that  it  will  influence  the  users  of  these 
different  devices.  On  examining  the  stateof  the  art,  how- 
ever, we  find  that  in  spite  of  this  extensive  study  of  the 
subject  no  conclusions  have  been  drawn  which  appeal 
to  all  men ;  and  to  explain  the  absences  of  definite  con- 
clusions we  must  examine  the  methods  used  in  study- 
ing the  subject  for  considered  conditions.  Immedi- 
ately upon  beginning  an  examination  of  the  various  in- 
vestigations that  have  been  presented  bearing  upon  this 
subject  we  will  notice  that  the  usage  of  fuse  wires  for 
protecting  electric  circuits  seems  to  have  been  mate- 
rially changed  from  the  purposes  to  which  they  were  de- 
signed by  those  proportioning  them  in  the  early  history 
of  the  art.  When  the  fuse  wire  was  originally  adopted 
ic  was  intended  to  protect  the  conducting  wire  of  the 
circuit  from  being  overheated,  and  at  that  time  it  was 
well  understood  that  the  fuse  could  not  be  expected  to 
protect  the  machinery  installed  upon  the  circuit;  in 
every  instance  the  fuse  was  adjusted  to  the  carrying 
capacity  of  the  wire  which  it  was  to  protect.  All  of 
the  recent  studies  of  the  fuse  wire  question  have  turned 
upon  their  ability  to  protect  machinery  attached  to  the 
conducting  circuit,  and  while  in  the  first  case  the 
amount  of  energy  passing  over  the  fuse  before  its  tem- 
perature reached  the  melting  point  determined  its  size; 
in  the  more  recent  investigations  of  the  fuses  the  cri- 


terion of  quality  has  been  assumd  to  be  the  value  of  the 
current  necessary  to  melt  the  fuse.  Why  the  exten- 
sive experiments  that  have  been  performed  on  the  basis 
of  this  second  hypothesis  should  have  been  necessary 
is  an  exceedingly  difficult  question  to  answer  for  the 
reason  that  any  one  examining  the  conditions  neces- 
sary for  raising  a  given  piece  of  metal  to  its  melting- 
point  by  the  means  of  the  passage  of  an  electric  current 
will  at  once  find  that  the  melting  point  is  a  time  func- 
tion of  the  energy,  and  in  consequence  cannot  be  stated 
in  terms  of  current.  Nothing  further  than  a  confirm- 
ation of  this  theoretical  deduction  has  been  derived 
from  the  experiments  performed. 

Xow  let  us  consider  what  is  the  true  function  of  the 
fuse  wire  and  to  what  tests  fuses  should  be  subjected  in 
order  that  we  may  ascertain  their  value  as  a  means  of 
protection  in  any  electric  circuit.  The  fuse  wire  is 
composed  of  a  conducting  material  just  as  the  circuit 
itself  is  composed  of  conducting  material.  When  a 
current  is  sent  over  the  circuit  it  heats  both  the  fjse 
wire  and  the  conductor,  the  amount  of  heat  thus  pro- 
duced being  a  function  of  the  time  and  the  ultimate 
temperature  of  the  conducting  metal  in  both  cases  de- 
pending upon  the  total  amount  of  heat  generated  and 


radiated  in  the  given  time. 


Should  a  greater  amount 


of  current  be  passed  both  the  fuse  and  the  conducting 
circuit  which  is  to  protect  are  heated  more  rapidly  and 
attain  the  given  temperature  in  a  shorter  space  of 
time.  If  this  given  temperature  is  the  melting  point  of 
the  fuse  then  at  the  time  the  fuse  was  melted  the 
circuit  had  attained  a  certain  specified  temperature, 
and  that  it  did  not  exceed  this  temperature, whether  the 
fuse  was  melted  slowly  with  a  small  current  or  quickly 
with  a  great  current.  If  the  safety  fuse  is  tested  by  a 
determination  of  the  temperature  of  the  wire  it  is  pro- 
posed to  protect,  the  device  has  been  subjected  to  a 
proper  and  rational  test,  but  if  the  safety  fuse  is  tested 
by  an  attempted  determination  of  the  amount  of  cur- 
rent necessary  to  melt  it,  we  can  see  from  theoretical 
considerations  that  the  experiment  will  be  inconclusive 
and  that  the  current  necessary  for  melting  the  fuse  be 
a  function  of  the  time.  The  fuse,  therefore,  is  an  in- 
strument admirably  adapted  to  the  protection  of  a  wire 
circuit  against  overheating,  but  is  entirely  unsuited  for 
the  protection  of  apparatus  against  excessive  current 
flow.  As  soon  as  experimenters  will  acknowledge 
these  principles  and  obtain  results  in  accordance  with 
them  we  shall  begin  to  have  a  clear  understanding  up- 
on the  subject  of  safety  fuses  and  approach  a  basis 
upon  which  they  may  be  satisfactorily  be  chosen. 


We  are  presenting  in  another  column 

a  review  of  the  most  recent  progress  in 

PHOTOMETRIC     *ue    en5°r1:s    t°    obtain    a    satisfactory 

MEASUREMENTS   standard  for  the  measurement  of  light. 

For  the  benefit  of  those  who  make  use 

of  any  standard  in  the  measurement  of 

candle  powers  we  think  it  wise  to  point  out  more  spe- 
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cifieally  some  of  the  difficulties  encountered  in  making 
these  measurements.  The  search  for  a  standard  is  im- 
portant not  so  much  on  account  of  the  fact  that  the 
standard  which  any  experimenter  may  use  for  candle 
power  measurements  is  liable  to  variation  as  on  ac- 
count of  the  fact  that  the  same  standard  constructed 
at  different  times  and  by  different  experimenters  may 
vary  in  value,  as  for  example,  Methven  screens  which 
are  capable  of  concordant  results  under  any  particular 
set  of  conditions.  Irregularities  in  measurements 
made  in  any  particular  laboratory  are  more  often  due  to 
the  construction  of  the  photometer  itself  or  to  the  per- 
sonal equation  of  the  eyes  of  different  expermenters 
using  the  photometer  than  to  variations  in  the  stand- 
ard employed.  Candle  power  measurements  are  im- 
portant to  the  central  station  manager,  not  so  much  on 
account  of  their  absolute  accuracy  when  compared 
with  measurements  made  in  otlier  laboratories  as  on 
account  of  the  comparative  accuracy  obtained  in  dif- 
ferent measurements  of  lamps  to  be  tested  whicn  are 
performed  in  the  one  central  station  laboratory.  If  tlie 
measurements  made  at  different  times  upon  different 
lamps  give  a  true  comparison  of  their  relative  candle 
powers  the  central  station  manager  has  at  his  com- 
mand all  the  facts  necessary  for  tlie  choice  between 
lamps. 

Such  comparative  measurements  can  be  made  if  care 
is  taken  to  use  a  fairly  satisfactory  standard  installed 
in  a  photometer  where  there  are  no  reflections  and  ope- 
rated by  one  careful  observer  who  is  working  under 
conditions  which  allow  him  to  be  undisturbed  in  his 
measurements.  Such  a  photometer  is  best  obtained  by 
installing  the  lights  to  be  measured  in  an  open  dark 
room  ithout  a  special  photometer  box,  taking  care  only 
that  direct  light  shall  never  fall  upon  the  eye  of  the 
operator;  the  adjustments  of  dames  and  lamps  being 
performed  by  an  assistant.  This  dark  room  must  be 
free  from  noise,  from  vibration  and  must  be  supplied 
with  pure  air  since  all  of  these  things  are  experiment- 
ally proven  to  produce  inaccuracy.  The  ordinary  port- 
able photometers  which  are  sold  by  instrument  mak- 
ers are  especially  inaccurate  mainly  on  account  of  the 
fact  that  they  have  serious  internal  reflections  and  allow 
the  eye  of  the  operator  to  be  continually  subjected  to 
daylight.  However  convenient  it  may  be  to  carry  a 
photometer  from  place  to  place  to  examine  lights  upon 
the  particular  circuits  where  they  are  running,  such 
observations  can  only  be  considered  as  the  roughest 
sort  of  approximations  to  the  true  results  and  not  at 
all  comparable  in  accuracy  to  measurements  made  at 
the  same  voltages  in  a  well  installed  dark-r»om  photo- 
meter. 

The  installation  of  an  accurate  photometer  is  an  im- 
portant matter  in  central  station  equipment  since  it 
enables  the  closest  sort  of  buying  of  high  efficiency 
lamps  while  at  the  same  time  its  inaccurate  installa- 
tion will  be  a  continual  source  of  annovance. 


It  was  announced  on  March  12th  that 
___  final  arrangements   had   been   effected 

inn 

PATENT  between  the  Westinghouse  and    Gen- 

SITUATION  eral  Electric  Companies  for  a  common 
exploitation  of  their  many  patents  and 
the  future  avoidance  of  useless  and  ex- 
pensive patent  litigation.  Such  an  arrangement  nat- 
urally calls  to  mind  a  similar  agreement  between  the 
Edison  and  Thomson-Houston  Companies  which  final- 
ly resulted  in  the  consolidation  which  brought  forth 
the  General  Electric  Company,  and  we  naturally  en- 
quire whether  this  agreement  does  not  precede  a  still 
more  gigantic  consolidation.  A  few  years  ago  such  a 
consolidation,  would  have  meant  an  electrical  trust 
controlling  the  entire  electrical  manufacturing  busi- 
ness of  the  United  States,  but  at  the  present  time 
these  two  companies  represent  a  monopoly  of  the  old 
unbusinesslike  methods  of  electrical  exploitation 
rather  than  any  more  dangerous  monopoly.  Without 
show,  without  blast  of  trumpets,  without  the  exploit- 
ation of  stock,  the  Siemens  and  Halske  Electric  Com- 
pany, the  Stanley  Electric  &  Manufacturing  Company 
together  with  the  Walker  Company  have  firmly  estab- 
lished great  houses  administered  according  to  busi- 
ness principles  and  they  have  for  the  past  three  or 
four  years  been  able  to  secure  some  of  the  most  highly 
coveted  contracts  let  during  that  period;  all  this  with- 
out mentioning  the  achievements  of  the  strong  Fort 
Wayne  Electric  Corporation  and  the  numberless 
smaller  manufacturing  companies.  We  can  easily 
see  that  these  three  first  mentioned  houses  have  elimi- 
nated from  the  electrical  business  during  the  past  few 
years  many  of  its  most  objectionable  features  and  that 
they  have  rendered  almost  impotent  even  before  it  was 
accomplished  this  most  recent  great  consolidation. 

The  patent  contests  that  have  been  carried  on  during 
the  past  twenty  years  have  so  often  been  for  mutual 
benefit  rather  than  ith  any  idea  of  the  success  of  one 
side  that  the  patents  have  been  deprived  of  much  of 
their  power.  We  may  not  conclude  that  the  litigation 
that  has  disgraced  the  business  in  the  past  will  now  be 
carried  on  against  the  smaller  concerns  for  many  of 
these  patents,  so  much  fought  over,  had  no  true  origi- 
nal basis  beyond  the  necessity  of  obtaining  a  cause  for 
contention  in  the  courts  and  the  very  existence  of  the 
litigation  between  the  great  owners  of  the  patents  has 
been  the  bugbear  which  has  hindered  healthy  exten- 
sion in  electrical  manufacture  rather  than  the  exist- 
ence of  the  patents  themselves.  In  some  minor  cases 
these  companies  may  own  patents  which  will  now  be 
respected  as  they  have  not  been  respected  before,  but 
we  believe  in  the  main  the  discontinuance  of  patent 
litigation  means  an  acknowledgement  of  its  useless- 
ness,  rather  than  a  decision  to  begin  it  anew  against 
new  competitors,  and  we  should  read  in  the  consolida- 
tion an  understanding  of  the  necessity  for  strictly  busi- 
ness methods  to  be  employed  in  obtaining  future  busi- 
ness, a  healthy  conclusion  which  has  been  compelled  by 
the  success  of  honest  business  houses  in  the  electrical 
field. 
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AN    EXPERIENCE    IN    FLUME    CONSTRUCTION. 


The  rapid  development  of  transmission  projects  in 
the  West  and  the  frequent  occurrence  of  obstacles 
that  are  generally  unforseen  by  all  but  capable  engi- 
neers, renders  any  unusual  experience  in  the  develop- 
ment of  water  power  or  transmission  plants  of  value, 
and  as  a  result  the  peculiar  experience  of  the  Kings 
River  Lumber  Company  in  its  attempt  to  carry  a 
water  flume  across  a  suspension  bridge  over  the  Kings 
River  in  Fresno  County,    Califoria,     is     of     interest. 


bridge  is  451  feet  in  length  between  the  towers  and  is 
supported  by  seven  lf-inch  steel  cables  of  Roebling 
manufacture  on  each  side.  The  bridge  has  a  grade  of 
nearly  1  per  cent,  and  although  the  Pacific  Bridge 
Company  maintained  that  the  flume  could  not  be 
operated  across  the  bridge  successfully  without  a 
stiffening  truss,  the  owners,  acting  upon  their  own 
responsibility  and  in  order  to  reduce  the  cost  of  con- 
struction, built  the  flume  without  stiffening  trusses,  as 
shown  in  Figure  1.  The  structure  appeared  in  perfect 
condition  before  water  was  turned  into  the  flume,  the 
grade  being  gradual  and  the  flume  having  every  ap- 
pearance of  being  a  perfect  piece  of  workmanship,  but 
when  the  water  was  let  in  results  ensued  which  were 
quite  unexpected  to  the  owners,  although  clearly  fore- 
seen by  the  engineers  of  the  bridge  company.  When 
the  water  was  let  in  at  the  head  it  caused  a  slight  de- 
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FIGURE    1— AN  EXPERIENCE  IN  FLUME  CONSTRUCTION. 


As  shown  in  the  accompanying  illustrations  this  flume 
is  of  V-shaped  section,  is  fifty-two  miles  in  length  and 
at  some  places  has  a  grade  of  nearly  23  per  cent  for 
about  1,000  yards,  giving  a  total  fall  of  nearly  750  feet. 
In  this  connection  it  is  somewhat  surprising  to  learn 
that  in  addition  to  transporting  lumber  the  flume  car- 
ries passengers  and  freight  in  a  boat  that  is  a  V- 
shaped  box  about  sixteen  feet  long  and  which  is 
roughly  knocked  together  with  boards,  since  it  is 
"good  for  one  trip  only."  The  front  end  is  left  off  as 
the  velocity  of  the  water  is  such  that  it  will  not  run 
back  into  the  boat.  A  plank  is  placed  along  the  bot- 
tom, on  which  the  passengers  rest  their  feet  while 
sitting  single  file  on  cross  seats.  When  all  is  ready  the 
spikes  by  which  the  boat  is  held  while  loading  are 
pulled  out  and  away  it  goes  on  its  fifty- two-miles  jour- 
ney, in  some  cases  attaining  the  terrific  velocity  of 
seventy  or  more  miles  per  hour. 

The  feature  of  particular  interest  at  present  in  the 
construction  of  the  flume,  however,  as  described  by 
Mr.  F.  A.  Koetitz,  of  the  Pacific  Bridge  Company,  rests 
in  a  curious  experiment  tried  during  the  erection  of 
the  suspension    bridge   previously   referred   to.     This 


flection  in  the  first  half  of  the  bridge  raising  the  other 
half.  This  deflection  of  course  caused  a  rapid  increase 
of  water  at  the  point  of  greatest  deflection  on  account 
of  the  shape  of  the  flume  until  the  water  banked  up 
sufficiently  to  overflow,  as  shown  in  the  illustration. 
This  overflow,  however,  prevented  any  further  deflec- 
tion, but  instead,  a  reaction  set  in,  the  point  of  over- 
flow would  run  slowly  over  the  center,  loading  the 
other  half  of  the  bridge,  thus  having  a  tendency 
toward  equalization  of  the  load,  but  the  momentum  of 
the  water  would  soon  over-balance  the  load,  when  the 
first  half  of  the  bridge  would  raise  a  little,  assisted  by 
its  reaction,  the  second  half  would  deflect  accordingly; 
the  water  would  commence  to  run  faster  over  the  cen- 
ter; the  area  of  water  would  increase  rapidly  at  the 
lower  half  and  would  deflect  and  act  in  the  same  man- 
ner as  the  first  half  had  done  with  a  resultant  over- 
flow. This  process  would  be  repeated  with  a  continu- 
ous wave  motion  from  one  end  of  the  bridge  to  the 
other,  the  time  of  the  oscillatory  motion  for  the 
"round  trip"  being  one  minute  and  forty  seconds,  and 
the  action  would  continue  ceaselessly  until  the  water 
was  turned  off  at  the  head,  when,  after  it  had  run  or 
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leaked  out,  the  bridge  would  come  back  to  its  normal 
position. 

It  is  perhaps  needless  to  mention  that  the  owners 
turned  to  the  Bridge  Company  for  a  solution  of  the  diffi- 
culty, when  a  stiffening  truss,  as  shown  in  Figure  2, 
was  put  in,  after  which  not  the  slightest  trouble  was 
experienced,  even  under  heavy  concentrated  loads, 
such  as  those  produced  when  a  "boat"  crosses  the 
bridge,  damming  up  the  water  behind  it  and  lowering 
the  water  for  some  distance  in  front. 


Figure  a— An  Experience'"in''Fijume  Construction. 


^he  ^rads. 


In  Responding  to   advertisements  in  this  publication,    please 
mention   ' '  The  Journal  of  Electricity. ' ' 


PROTECTION  AGAINST  LIGHTNING:. 


There  are  few  problems  in  electrical  engineering 
which  have  presented  so  many  difficulties  and  at  the 
same  time  been  so  successfully  solved  as  that  of  pro- 
tecting electrical  apparatus  against  lightning.  The 
skillfully  conducted  and  persistent  researches  of  Mr. 
A.  J.  Wurts,  of  the  Westinghouse  Electric  and  Manu- 
facturing Company,  in  connection  with  this  problem, 
his  discovery  of  "non-arcing"  metals,  his  successful 
construction  of  Non-Arcing  Lightning  Arresters  and 
the  final  award  to  him,  by  the  Franklin  Institute  of 
the  John  Scott  Legacy  Premium  and  Medal,  are  so 
well  known  throughout  the  electrical  world  as  to  leave 
little  room  for  more  than  a  reiteration  of  the  facts  con- 
cerning the  now  perfected  methods  of  protection 
against  lightning. 


The  Non-Arcing  Lightning  Arresters  could  not  be 
better  described  than  in  the  simple  and  comprehensive 
language  found  in  the  report  of  the  Franklin  Institute, 
from  which  it  is  plain  that  with  but  few  exceptions  all 


Figure  1 — Protection  Against  Lightning. 

lightning  arresters  commonly  used,  up  to  the  inven- 
tions of  Mr.  Wurts,  have  been  based  upon  the  fact  that 
static  discharges  generally  tend  to  "ground"  by  the 
shortest  distance — even  when  obliged,  in  order  to  do 
this,  to  jump  a  considerable  "air-gap" — in  preference 
to  taking  a  longer  path  over  a  much  lower  resistance. 
An  arrester  of  this  kind,  while  often  affording  a  re- 
lease from  the  static  charge,  would  also  allow  the 
dynamo  current  to  follow  upon  the  arc  so  produced, 
thus  producing  either  short  circuit  or  a  dangerous 
"ground,"  and  in  both  cases  causing  an  interruption  of 
the  main  working  circuit.  Hence,  "the  more  improved 
arresters  of  this  type  were  so  constructed  as  to  break 


Figure  3  — Protection  Against  Lightning. 

the  dynamo  arc  as  soon  as  possible.  This  is  easily  seen 
to  be  a  remedy  rather  than  a  preventive. 

Mr.  Wurts  perceived  this  fact  and  as  a  result  con- 
structed an  arrester  in  which  the  dynamo  arc  could 
not  start,  rather  than  one  which  would  break  the  arc 
when  started,  and  the  "Non-Arcing"  Metal  Lighting- 
Arrester  (Figure  1),  although  the  simplest  in  con- 
struction, is,  perhaps,  the  most    notable    of    all    Mr. 
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Wurts'  arresters.  It  consists  simply  of  seven  cylinders 
of  metal,  each  one  inch  in  diameter,  and  three  inches 
long,  mounted  side  by  side,  and  separated  from  one 
another  by  one-sixty-fourth  of  an  inch.  The  central 
cylinder  is  joined  to  ground,  and  the  two  outside  ones 
to  the  two  legs  of  a  1,000-volt  circuit.  They  are 
knurled  on  their  surfaces,  and  fixed  so  that  they  can 
individually  be  rotated  upon  their  axes.  When  a 
static  discharge  takes  place,  either  from  one  side  to 
ground  or  from  both  sides  simultaneously,  it  is  found 


The  non-arcing  arrester  just  described  is  not  suita- 
ble for  any  but  alternating  circuits.  For  electric  rail- 
way circuits  a  different  arrester,  as  shown  in  Figure  2, 
has  therefore  been  devised.  This  consists  essentially 
of  a  spark-gap,  joined  by  a  non-inductive  high  resist- 
ance, made  of  charred  wood.  A  cover  is  then  placed 
on  the  arrangement,  and  acts  as  a  suppressor  of  any 
conducting  vapor  which  might  tend  to  be  produced 
upon  discharges  taking  place.  The  high  resistance,  or 
more  properly,  the  conducting  film  between  the  elec- 


FIGURE  3  — PROTECTION  AGAINST  LIGHTNING. 


that  the  flash  is  instantaneous,  and  is  not  followed  by 
an  arc,  while  the  temporary  change  in  current  value 
in  the  main  circuit  is  too  small  to  be  easily  appreci- 
able. After-examination  of  the  cylinders  exhibits  a 
slight  black  pit  or  burn  where  the  discharge  has 
passed,  and  it  has  been  found  that  this  non-arcing 
property  is  confined  to  certain  particular  metals  and 
combinations  of  these  metals.  The  most  common  are 
zinc  and  antimony,  with  which  it  is  impossible  to  start 
and  continue  an  arc  when  they  are  separated  by  an  air- 
gap  of  about  one-sixty-fourth  of  an  inch.  With  longer 
gaps,  e.  g.,  half  an  inch,  vicious  arcing  is  said  to  occur 
— a  most  peculiar  fact.  Various  explanations  are  of- 
fered to  account  for  this  non-arcing  property,  the  one 
most  generally  adopted  being  that  the  metals  immedi- 
ately produce  a  non-conducting  oxide  vapor,  over 
which  the  current  cannot  pass. 


trodes,  seems  to  act  as  a  wedge  through  the  dielectric, 
and  over  which  discharges  pass  disruptively  to  earth, 
making  a  sharp  sound,  similar  to  the  crack  of  a  team- 
ster's whip.  An  arrester  of  this  type  submitted  to  the 
committee  of  the  Franklin  Institute,  and  said  to  have 
been  struck  several  hundred  times,  has  suffered  but 
littl  damage. 

A  lightning  arrester  connected  in  the  neighborhood 
of  a  motor  or  generator  does  not  necessarily  protect 
that  apparatus.  If  the  insulation  of  the  appartus  be 
weak  or  defective,  the  apparatus  is  quite  as  likely  to  pro- 
tect the  lightning  arrester  as  the  lightning  arrester  is 
to  protect  the  apparatus.  If  the  lightning  arrester  is 
to  protect,  the  insulation  must  be  sound  and  of  a  defi- 
nite strength. 

And  yet  with  even  the  best  of  insulation  a  lightning 
arrester  does  not  always  protect.  The  reason  for  this  is 
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not  obvious.  That  which  we  see  and  call  a  lightning 
flash  is  not  a  simple  passage  from  a  cloud  to  the  earth; 
it  is  a  vibration.  The  lightning  oscillates  back  and  forth. 
The  oscillatory  character  of  lightning  and  of  disruptive 
discharges  in  general,  gives  rise  to  complicated  phe- 
nomena. Electric  oscillations,  or  waves,  interfere  with 
one  another  much  as  water  waves  do.  If  a  trough  of 
water  be  raised  at  one  end  and  then  quickly  lowered, 
the  water  in  the  trough  will  quietly  surge  back  and 
forth.  If  the  end  of  the  trough  be  raised  a  second  time 
a  new  system  of  surging  may  be  started  in  such  a  man- 
ner that  the  two  will  interefere  with  each  other  and 
cause  splashing  at  certain  points  where  crests  of  the 
two  systems  combine  to  form  higher  crests.  Calm  or 
smooth  surfaces  will  be  noticed  at  points  where  the 
crest  of  one  system  has  been  neutralized  by  a  trough  of 
the  other  system. 

In  electric  wires  we  have  somewhat  analagous  condi- 
tions during  thunder  storms;  we  have  what  a  sailor 
would  call  a  choppy  sea.  The  calm  places  and  splashing 
places  are  very  close  together,  so  that  (and  now  we  come 
to  the  point  we  are  looking  for)  a  lightning  arrester,  for 
aught  we  know,  may  be  connected  at  a  calm  place,  or  at 
a  splashing  place.  If  at  the  former,  no  discharge  will 
take  place  at  the  arrester  and  the  apparatus  is  liable 
to  become  damaged.  If  at  the  latter,  however,  a  dis- 
charge will  take  pace  and  the  apparatus  will  be  protect- 
ed. But  these  splashing  places  are  constantlv  shifting 
their  positions.  How,  then,  is  a  lightning  arrester  to  be 
nroperlv  located ?  Answer — By  connecting  such  a  num- 
ber of  lightning  arresters  along  the  line  that  several  of 
tliem  are  likely  to  be  found  at  snlnshing  places.  Pos- 
siblv  arresters  which  are  at  splashing  rtlaces  on  one  oc- 
casion may  or  mav  not  be  found  at  such  places  ou  some 
other  occasion.  The  number  of  arresters  should,  there- 
fore, be  such  that  for  all  conditions  some  of  them,  at 
least,  will  be  found  at  snlashing  places. 

T^e  successful  operation  of  lighting  arresters  de- 
pends upon  a  svstematic  arrangement  of  the  lishtninf 
arresters,  or  a  combination  of  lightning  arresters  and 
choke  coils,  and  upon  the  care  with  which  the  installa- 
tion is  made  with  reference  to  short  straight  ground 
wires,  reliable  earth  connection  and  maintenance  of 
these  connections. 

The  protection  of  electric  light  and  power  circuits 
divides  itself  under  two  heads:  first,  the  protection  of 
distributing  systems;  second,  the  protection  of  trans- 
mission systems. 

The  protection  of  distributing  systems  is  effected  by 
means  of  lightning  arresters  distributed  at  frequent 
intervals  over  the  system.  In  suburban  and  otherwise 
exposed  districts  four  to  the  mile  of  wire  are  recom- 
mended. In  citv  districts  two  are  usually  found  suffi- 
cient. For  railway  systems  ground  connection  to  the 
rail  is  preferred. 

Power  transmission  systems  do  not  require  line  ar- 
resters. The  points  of  protection  being  at  the  ex- 
tremities of  the  system,  namely,  in  the  power  house 
and  motor  stations,  a  bank  of  lightning  arresters,  in 
combination  with  choke  coils,  is  installed  at  each  of 
these  points.  Such  a  bank  is  diagramatically  illus- 
trated in  Figure  3.  which  represents  one  end  of  a 
three-wire  system.  For  voltages  up  to  3,000  volts, 
four  choke  coils  arranged  in  series  in  each  wire,  with 
lightning  arresters  intervening,  are  recommended. 
For  higher  voltages  than  this  special  combinations 
have  to  be  made,  according  to  the  general  character- 
istics of  the  system  with  reference  to  the  capacity  of 


the  generator  and  the  use  of  raising     and     lowering 
transformers. 

An  installation  of  this  nature  is  preferably  made  in 
a  small  lightning  arrester  house,  built  for  the  purpose 
and  located  with  special  reference  to  the  location  of  a 
ground  plate  in  permanently  damp  earth.  The  ground 
plate  is  preferably  made  of  tinned  copper  sheeting, 
and  when  buried  should  be  provided,  both  above  and 
below,  with  a  two-foot  layer  of  crushed  coke  or  char- 
coal. 

Although  the  season  has  scarcely  opened,  the  de- 
mand for  Wurts'  Lightning  Arresters  that  is  being 
made  on  the  Westiughouse  Electric  and  Manufactur- 
ing Co.  bids  fair  to  phenomenal.  How  popular  this 
lighning  arrester  has  become,  and  how  well  it  has 
proved  its  efficiency,  may  be  gathered  from  the  fact 
that  during  1804  the  Westiughouse  Company  sold 
nine  thousand  arresters,  and  in  1895,  twelve  thousand, 
while  every  indication  for  the  present  year  promises 
to  double  the  sales  of  last  rear. 


NEW  KATLWAY  SUPPLY  AGENCIES. 


In  view  of  the  fact  that  Abner  Doble  Co.  is  now  in- 
stalling some  of  the  largest  railway  generators  on  the 
Pacific  coast,  it  was  with  considerable  satisfaction 
that  the  following  communication  was  received  from 
the  Detroit  Railway  Co..  concerning  four  multi-polar 
direct  connected  generators,  two  being  400  kw..  and 
two  of  800  kw..  and  all  being  built  bv  the  Walker 
Manufacturing  Co.  After  stating  that  the  company  is 
more  than  pleased  with  the  results  obtained  from 
these  machines,  the  letter  continues:  "Early  in  the 
winter  when  we  were  extremely  short  of  power,  and 
had  but  the  2-400  kw.  machines  available,  on  several 
occasions  we  ran  these  machines  for  upwards  of  ten 
hours  with  a  50  per  cent,  overload,  with  absolutely  no 
sparking  or  other  injurious  effects.  On  one  occasion 
we  carried  1400  amperes  at  550  volts  on  each  of  these 
machines  for  four  hours.  We  have  not  as  vet  had  oc- 
casion to  overload  the  large  machines  to  this  extent, 
but  we  have  everv  reason  to  believe  from  their  nresent 
onerating  that  thev  would  act  equally  as  well  under 
similar  circumstances. 

"These  four  generators  have  now  been  running  un- 
wards  of  two  months  without  the  removing  of  a  single 
brush  and  with  absolutelv  no  repairs  to  the  commu- 
tator or  other  uarts.  with  the  exception  of  ordinarv 
cloning.  With  a  full  load  on  these  machines  are  ph. 
solutelv  snarkless.  and  the  fact  of  our  placing  with 
vou  an  order  for  two  more  of  the  800  kw.  rrenerators 
is  sufficient  nroof  that  -n_e  are  thoronohlv  satisfied 
with  your  apparatus.  Owing  to  the  liberal  brush 
contact  on  commutator  one  unusual  result  is  obtained. 
namely,  that  the  commutator  i«  the  coolest  <>f  any  of 
ihe  working  parts  of  the  machine  after  a  long  and 
heavy  run." 

Messrs.  J.  W.  Brooks  &  Co.  are  finding  a  most  grat- 
ifying demand  for  the  flexible  conduit  made  bv  the 
American  Circular  Loom  Company,  for  which  they  are 
sole  Western  agents.  Contractors  and  constructors 
are  beginning  to  appreciate  the  ease  with  which  it  is 
run,  as  there  is  no  necessitv  for  joints,  elbows,  etc..  be- 
cause it  mav  be  run  an  entire  length  and  its  tightness 
is  not  denendant  on  the  nicety  of  the  fittings  of  a  num- 
ber of  joints,  or  the  carefulness  of  the  constructor. 

The  firm  is  also  carrying  a  full  line  of  all  material 
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necessary  for  bell  and  annunciator  work,  and  are  find- 
ing  a  ready  demand  for  the  same.  Their  Iron  Box 
Bell  is  meeting  with  favor  beyond  all  expectation. 

An  evidence  establishing  the  fact  that  Eastern 
concerns  of  prominence  are  beginning  to  realize  the 
promising  field  which  the  Pacific  coast  offers  to  those 
who  will  avail  themselves  of  it,  is  found  in  the  large 
number  of  well-established  Eastern  concerns  which 
have  of  late  secured  branch  office  establishing  Pacific 


cls,  which  are  adjustable,  Morris,  Tasker  &  Co.  are  the 
makers  of  the  Philadelphia  Standard  Trolley  Pole,  the 
heaviest  of  which  will  safely  carry  a  span  wire  strain 
of  7000  pounds.  Special  attention  is  also  given  to 
iron  and  steel  poles  for  telephone,  telegraph,  electric 
light  and  power  uses. 

The  Walker  Manufacturing  Company,  which  has  re- 
cently placed  its  Pacific  Coast  business  under  the  man- 
agement of  the  Abner  Doble  Company  of  San  Fran- 
cisco, is  now  turning  out  some  very  large  railway  gen- 
erators, the  most  recent  installation  being  two  100- 
klowatts  and  one  800-kilowatts  for  the  Citizens'  Eail- 
road  of  Detroit.  The  company  is  now  building  an  800- 
kilowatt  generator  for  the  Los  Angeles  Railway  Com- 
pany, which  will  be  the  largest  generator  on  the  Coast, 


WANTED.— A  second-hand  boiler  of  60  horse- 
power, one  engine  of  50  horse-power,  and  a  500  light 
alternator.     State  the  lowest  cash  price. 

Address  Monterey  Electric  Light  and  D.  Co. 

Monterey,  Cal. 


POPULAR   REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS    OF   ELECTRICAL    ENGINEERING 

ON    THF    PACIFIC    COAST. 


MORRIS  &  TASKER  BRACKET  CONSTRUCTION. 

coast  agencies  in  San  Francisco.  Among  these  con- 
cerns may  be  named  the  old  reliable  house  of  Morris, 
Tasker  &  Co.,  which  was  established  in  1821  in  Phil- 
adelphia, and  which  has  since  that  time  built  up  an 
enormous  business  in  the  line  of  iron  founders,  gas  en- 
gineers and  machinists.  Its  mills  are  at  Newcastle, 
Delaware  and  Philadelphia,  and  the  general  superior- 
its  of  its  wrought  iron  pipe  and  fittings  has  resulted 
in  enabling  the  concern  to  bring  out  a  recent  line  of 
electric  railway  equipments  of  a  quality  surpassed  by 
none.  This  house  has  selected  as  its  Pacific  coast 
agency,  the  Abner  Doble  Co.,  itself  an  old  concern 
having  been  established  in  1859,  and  which  is  now  pre- 
pared to  deliver  Morris-Tasker  materials  in  any  quan- 
tity on  short  notice.  Among  these  materials  may  be 
inentioned  iron  pipe  and  wood  poles,  flexible  pipe 
brackets  and  all  regular  standard  overhead  material. 
These  brackets  are  peculiarly  original  in  that  they 
support  a  span  wire,  hitherto  accomplished  only  in  the 
ordinary  standard  pole  construction  and  which  thus 
gives  in  bracket  construction  all  the  flexibility  of 
double  pole  construction.     In  addition  to  these  brack 


The  abolishment  of  the  cable  system  and  the  substitution  of 
electricity  has  given  a  new  impetus  to  the  south  Grand  avenue 
district,  and  also  to  Boyle  Heights.  It  is  especially  noticeable 
in  these  two  sections,  as  they  were  falling  behind  the  western 
and  south-western  portions  of  the  city  in  the  race  for  develop- 
ment.— Los  Angeles  (Cal.)  Events-Investor. 

Under  her  new  electric  movement,  Sacramento  will  soon  be- 
come something  more  than  the  city  of  the  Capitol,  and  develop 
a  civic  life  in  which  the  Capitol  will  be  only  a  sideshow — San 
Francisco  Call. 

Unless  all  signs  fail  the  growth  of  Santa  Rosa  is  to  be  marked 
in  the  next  twelve  months.  There  is  a  large  area  of  fertile 
country  extending  in  all  directions  from  the  county  seat,  the 
population  of  which  must  ever  look  to  this  city  as  its  base  of 
supply,  wholesale  distribution  point  and  chief  market  for  the 
product  of  orchard  and  farm.  Business  men  see  plainly  that  as 
rapid  suburban  transit;  there  will  also  be  a  steady  growth  of 
manufacturing  enterprises  requiring  cheap  motive  power.  In 
whatever  aspect  the  problem  is  viewed,  it  becomes  apparent  that 
the  proposed  scheme  of  cheap  motive  power  is  the  key  to  suc- 
cess. We  are  only  on  the  threshold  of  the  development  of  elec- 
trical energy  generated  by  water  power,  and  Big  Sulphur  creek, 
which  runs  from  behind  the  Mayacmas  range  of  mountains  into 
the  Russian  river  at  Cloverdale,  has  a  fall  and  volume  sufficient 
to  furnish  all  the  power  necessary  to  supply  Santa  Rosa  and  in- 
termediate cities  with  all  the  electric  light  and  power  they  may 
need.  Capital  will  here  find  a  good  opening  for  profitable  in- 
vestment, and  we  are  informed  that  certain  capitalists  in  Oak- 
land are  already  looking  into  this  matter  with  a  view  to  develop- 
ment along  this  line. — Santa  Rosa  (Cal.)  Democrat. 
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This  is  certainly  the  age  of  electricity  lor  light,  heat  and 
power.  From  all  directions  comes  the  news  of  the  diversion  of 
water  falls  for  the  purpose  of  furnishing  the  power  for  electric 
appliances  for  dynamos.  The  power  thus  generated  can  easily 
be  transmitted  by  wire  to  a  great  distance  at  a  loss  of  only  one- 
half  of  one  per  cent  per  mile.  Sacramento  operates  its  electric 
cars,  and  is  furnished  with  power  for  other  purposes,  from  the 
water  flowing  over  the  dam  across  the  American  river  at  Fol- 
som.  Fresno  is  installing  a  system  over  thirty  miles  from  that 
city.  Mariposa  county  is  installing  a  plant  for  the  purpose  of 
running  the  extensive  mining  machinery  in  that  county.  This 
county  alone  seems  to  be  backward  in  taking  advantage  of  the 
opportunities  offered.  The  water  flowing  over  the  dam  at  La 
Grange  has  been  estimated,  by  competent  authorities,  to  be 
sufficient  to  furnish  from  5,000. to  8,000  horse  power.  This 
amount  or  power  would  be  sufficient  to  turn  every  wheel  in 
this  valley  from  Fresno  to  Stockton.  *  *  *  Those  towns 
located  near  mountain  streams  all  along  the  foothill  districts, 
could  no  doubt  make  use  of  the  streams  falling  down  the  moun- 
tain sides  to  produce  electric  power  adequate  to  all  their  needs 
at  much  less  cost  than  is  now  required  for  but  a  small  part  of 
the  conveniences  which  cheap  electric  power  makes  possible. 
There  is  a  wide  field  in  the  development  of  cheap  electric  power 
by  means  of  the  water  wheel,  and  the  distribution  of  it  at 
small  cost  to  the  people  of  neighboring  cities,  towns,  villages 
and  farms. — Modesto  (Cal.)  News. 

The  entire  talent  of  Bernal  Heights  was  recently  invited  to 
an  entertainment  given  in  honor  of  the  coming  of  age  of  Ter- 
rence  Flannigan's  daughter.  Nothing  was  left  undone  that 
could  be  devised  to  make  every  one  feel  at  home  and  happy. 
The  Misses  McManus,  who  have  more  than  a  locality  reputa- 
tion as  vocalists,  were  present,  but  the  star  of  the  evening  was 
Professor  McNally,  who  had  been  making  some  experiments 
with  the  cathode  ray.  The  Professor  had  brought  his  ap- 
paratus with  him  and  a  feast  of  reason  was  anticipated. 

Phil.  Burns'  billy  goat  was  tethered  in  the  back  yard,  and  oc- 
casionally the  horns  could  be  heard  as  it  tried  to  pry  clap- 
boards off  the  back  of  the  house. 

About  11  o'clock  Mr.  Terrence  Flannigan  called  for  attention 
and  announced  that  Professor  McNally  would  now  give  an  ex- 
hibition connected  with  his  latest  discoveries  in  the  field  of 
science.  Mr.  Philly  Burns  had  consented  that  some  experi- 
ments should  be  tried  with  his  goat. 

The  announcement  caused  a  hum  of  general  approval,  and 
after  a  few  preliminaries  the  goat  was  led  in.  In  order  to  keep 
the  animal  quiet,  Professor  McNally  said  it  would  be  neo-  y 
to  administer  an  anesthetic.  This  was  done  and  the  g>.  De- 
came  at  once  a  fit  subject  for  investigation. 

It  is  not  in  the  memory  of  man  that  a  social  gathering  at  Ber- 
nal Heights  was  ever  so  electrified  before. 

"  'Fore  heaven,"  said  McNally,  as  the  interior  of  the  goat  be- 
gan to  be  revealed. 

"Mother  of  Moses,"  murmured  Miss  Flannigan. 

Distributed  throughout  the  goat's  anatomy  were  a  watch  and 
chain,  a  tooth  brush,  a  razor,  half  opened,  a  corkscrew,  a 
child's  shoe,  one  undigested  raw  turnip,  a  small  pewter  mug,  a 
soft  rubber  ball  and  a  wooden  peg. 

"Get  out  a  search  warrant,"  demanded  Mr.  Casey,  who  had 
lost  the  watch  and  chain. 

"Dissect  the  craythur,"  lisped  Miss  McManus. 

Mr.  Philly  Burns  pushed  the  crowd  aside  and  took  up  the 
goat  to  carry  it  out.  A  small  rait  took  place,  and  when  it  was 
over  the  goat  was  found  to  be  dead.  Mr.  Philly  Burns  now 
threatens  a  suit  for  damages  against  Professor  McNally  for  kill- 
ing the  goat  with  anesthetics,  buh  McNally  smiles  skeptically 
and  says  that  the  articles  revealed  by  his  Roentgen  ray  experi- 
ments were  enough  to  have  caused  Billy's  death  eventually. 
Mr.  Flannigan  is  blamed  for  turning  a  coming-of-age  party  into 
a  scientific  expose.  In  fact,  the  chilliness  caused  by  the  affair 
has  settled  like  a  frost  over  Bernal  Heights. — San  Francisco 
Examiner. 


jOersonal 


Mr.  C.  P.  Gilbert,  Manager  ot  the  Detroit  Edison  Company, 
is  as  usual  "summering"  the  winter  in  California,  and  is  at 
present  in  San  Francisco. 

Mr.  J.  W.  Godfrey,  known  the  country  over  as  "Genial  Jim, 
of  Habishaw  wire  fame,"  is  again  on  the  Coast,  and  is  at  pres- 
ent at  the  Palace  Hotel,  San  Francisco. 

Mr.  J.  C.  Pierson,  for  many  years  Superintendent  of  the  Cap- 
ital Gas  Company  of  Sacramento,  has  resigned,  and  Mr.  George 
W.  Jackson  has  been  promoted  to  the  vacancy. 

Mr.  John  Martin,  Pacific  Coast  agent  of  the  Stanley  Electric 
Manufacturing  Company,  and  who  has  been  East  for  the  past 
month,  is  expected  to  return    about  Aphil  15th. 

Mr.  J.  F.  Gray,  Secretary  of  the  Mechanical  and  Electricail 
Departments  of  the  late  World's  Columbian  Exposition,  and 
more  recently  of  the  Atlanta  Exposition,  is  touring  California. 

Mr.  E.  C.  Sharp,  Consulting  Engineer  for  the  cities  of  River- 
side and  Colton,  has  been  in  San  Francisco  for  a  fortnight  on 
business  connected  with  the  municipal  transmission  and 
lighting  plant  of  Riverside. 

Mr.  George  Bole,  Manager  of  the  Pittsburg  office  of  the  Bab- 
cock  &  Wilcox  Company,  is  in  San  Francisco,  and  will  visit 
various  points  of  interest  on  the  Coast  in  quest  of  rest  and 
recreation. 

Mr.  L.  B.  Pemberton,  of  late  associated  with  the  Fort  Wayne 
Electric  Corporation,  has  assumed  the  Southern  California 
agency  of  the  General  Electric  Company,  with  offices  at  225 
West  Second  street,  Los  Angeles. 

Mr.  John  A.  Brittan,  Secretary  of  the  Oakland  (Cal.)  Gas, 
Light  &  Heat  Company,  is  now  in  the  East,  presumably  for  the 
purpose  of  looking  up  machinery  for  the  rebuilding  of  the 
Berkeley  Electric  Light  Company,  in  which  he  is  heavily  in- 
terested. 

Mr.  E.  E.  Stark,  of  the  electrical  engineering  staff  of  the 
Stanley  Electric  Manufacturing  Company,  has  completed  the 
installation  of  the  power  transmission  plant  of  the  Nevada 
County  Electric  Power  Company,  and  is  at  present  in  San 
Francisco  with  headquarters  at  the  offices  of  the  Stanley  Com- 
pany at  106  Market  street. 

Mr.  W.  J.  Barrett,  Los  Angeles  representative  of  the  John  A. 
Roebling's  Sons  Company,  was  among  the  recent  visitors  of 
San  Francisco.  Mr.  Barrett  is  one  of  the  "Committee  of 
Thirty"  of  the  coming  Fiesta  in  the  Southern  metropolis,  and 
was  warm  in  his  assurances  that  those  of  the  electrical  fra- 
ternity who  attend  the  carnival  will  find  him  to  be  "the  bureau 
of  information  for  Southern  California." 


@bituary 


William  F.  Atwater,  late  senior  member  of  the  pioneer  inde- 
pendent railway  supply  house  of  Reger  &  Atwater,  died  in  San 
Francisco  on  March  30th,  after  a  brief  illness,  of  typhoid-pneu- 
monia. Having  the  fortunate  faculty  of  blending  geniality 
and  business  shrewdness  most  agreeably,  it  was  mainly 
through  his  efforts  that  the  firm  won  a  wide  popularity,  which 
can  hardly  be  otherwise  than  enduring.  It  is  announced  by 
the  executors  of  the  estate  that  Mr.  Atwater's  interest  in  the 
business  will  still  be  maintained,  and  that  both  the  firm  name 
and  its  location  will  remain  unchanged. 

It  is  with  deep  regret  that  announcement  is  made  of  the 
death  of  Mr.  Nat.  W.  Pratt,  at  his  home  in  Brooklyn,  N.  Y.,  on 
March  10th,  and  in  his  demise  the  mechanical  engineering 
world,  while  losing  one  of  its  shining  lights,  revers  tie  mem- 
ory of  his  genius  to  which  is  largely  due  the  development  of 
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the  Babcock  &  Wilcox  boiler.  Indeed,  the  world-wide  fame  of 
this  appliance  is  his  best  monument.  Born  of  stanch  old  New 
England  families,  which  settled  in  Plymouth  county,  Mass.,  in 
1C30,  he  inherited  mechanical  tastes  from  his  father,  William 
Pratt,  who  was  Superintendent  of  the  Burnside  Armories  at 
Providence,  R.  I.;  during  the  war,  and  to  the  energy,  engineer- 
ing ability  and  remarkable  business  qualifications  of  the  son 
is  alone  due  his  rising  from  humble  beginnings  to  the  presi- 
dency of  the  great  Babcock  &  Wilcox  Company.  Mr.  Pratt  was 
noted  not  only  for  his  sound  business  judgment  and  remark- 
able energy,  but  also  for  his  generosity  and  kindness  of  heart. 
Even  his  business  opponents  admired  him  forTiis  singular  ag- 
gressiveness as  applied  to  business,  and  by  all  with  whom  he 
came  in  contact,  both  at  home  and  in  trade,  he  was  universally 
loved  and  admired. 


Reports  of  the  Jffonth 


LITIQdTION. 


San  Leandro,  Cal.— Judge  Ogden  of  the  Superior  Court  has 
overruled  the  demurrer  of  the  city  of  San  Leandro  in  the  action 
brought  by  J.  A.  Hammond  to  prevent  the  sale  of  the  $10,000 
electric  light  bond  issue. 

Santa  Cruz,  Cal.— Owing  to  the  purchase  of  the  stock  of  the 
plaintiffs  ,the  various  suits  of  F.  W.  Swanton  et.  al.,  against 
the  Electric  Light  &  Power  Company,  have  been  dismissed, 
with  one  exception,  viz.:  that  of  Swanton  to  recover  $12,000  al- 
leged to  be  due. 

Tacoma,  Wash.— The  suit  of  the  Tacoma  Railway  &  Motor 
Company  and  P.  D.  Armour  Jr.  and  J.  O.  Armour,  of  Chicago, 
against  the  New  York  Guaranty  and  Indemnity  Company, 
Trustees,  and  which  will  soon  come  to  trial  in  the  Federal 
Court  here,  promises  to  be  very  sensational.  It  is  averred  that 
the  late  Paul  Schultz  fraudulently  transferred  stock  and  bonds 
of  the  Tacoma  Railway  &  Motor  Company  to  the  amount  of 
$746,000  to  the  General  Electric  Company,  the  Northwest  Thom- 
son-Houston Electric  Company  and  kindred  companies,  wliich 
amount  was  in  excess  of  the  value  received  by  the  Tacoma 
Company  for  electrical  apparatus  and  other  equipment. 


TR/JNSPORT/ITION. 


Lompoc,  Cal. — George  H.  Long  is  advocating  an  electric  road. 

Gastroville,  Cal. — An  electric  railroad  from  the  depot  at  Moss 
Landing  is  being  discussed. 

Stockton,  Cal.— An  electric  launch  will  make  its  appearance 
on  the  Stockton  channel  and  lakes  this  summer. 

Pomona,  Cal.— The  Orange  Grove  Street  Railroad  Company, 
in  a  communication  presented  to  the  City  Trustees,  stated  it  is 
figuring  on  operating  a  line  of  storage  battery  cars. 

Tucson,  Ariz.— C.  F.  Hoff's  application  for  an  electric  rail- 
way franchise  has  been  granted  upon  condition  that  the  work 
be  begun  within  90  days,  and  be  finished  to  the  University 
within  one  year. 

Sonora,  Cal.— Colonel  N.  W.  Griswold  of  Kenwood  is  author- 
ity for  the  statement  that  an  electric  road  will  be  built  from 
Santa  Rosa  to  Sonoma  and,  when  completed,  will  carry  pas- 
sengers at  the  low  rate  of  1  cent  a  mile. 

Mill  Valley,  Cal.— The  grading  of  the  roadbed  for  the  Mount 
Tamalpais  Scenic  Railway  is  being  vigorously  prosecuted,  and 
contracts  have  been  awarded  to  the  Risdon  Iron  Works  for 
engines  and  boilers.     "G.  E.  1200"  equipments  are  to  be  used. 

San  Bernardino,  Cal.— W.  B.  Taylor,  of  Toledo,  O.,  is  at  the 
head  of  a  syndicate  that  is  contemplating  the  purchase  of  the 


Kansas  City  tract,  and  if  this  is  done  an  electric  road  will  be 
built,  making  a  circuit  of  the  valley  within  the  Santa  Fe  loop. 

Fortuna,  Cal. — F.  Nelson;  proprietor  of  the  electric  light 
works  of  Ferndale,  states  that  an  electric  railroad  will  be 
built  this  summer  between  Fort  Kenyon  and  Fortuna  by  him- 
self and  four  San  Francisco  associates,  provided  the  necessary 
franchises  and  rights-of-way  can  be  secured. 

City  of  Mexico,  Mexico. — H.  C.  Butler,  representing  an  Eng- 
lish syndicate,  has  purchased  the  street-car  systems  of  the  en- 
tire city,  the  price  paid  being  reputed  to  be  about  $7,500,000. 
The  new  company  has  already  taken  charge  of  the  system,  and 
it  is  stated  will  spend  $12,500,000  more  in  equipping  the  sys- 
tem with  electricity  and  making  many  other  needed  improve- 
ments. 

Sacramento,  Cal. — L.  T.  Hatfield,  President  of  the  Sacra- 
mento, Fair  Oaks  and  Orange  Vale  Railway,  has  issued  an  open 
letter  to  the  public  to  the  effect  that  local  indifference  would 
cause  an  abandonment  of  the  project,  whereupon  a  citizens' 
committee  was  appointed  to  canvass  the  city  for  subscriptions, 
and  there  is  every  reason  to  believe  now  that  Sacramento  will 
subscribe  to  one-quarter  of  the  bonds  as  required. 

San  Diego,  Cal. — The  endeavor  to  sell  the  San  Diego  cable 
road  at  its  appraised  valuation,  $121,500,  failed,  and  that  figure 
was  reduced  by  the  auctioneer  until  $55,000  was  reached,  be- 
low which  he  would  not  go.  It  is  stated  that,  since  then,  five 
citizens  of  this  place  have  agreed  to  take  four-fifths  of  the  road 
at  $45,000,  the  owner,  George  B.  Kerper,  retaining  one-fifth,  for 
the  purpose  of  converting  it  into  an  electric  line  at  once. 
-  Belvedere,  Cal. — It  is  stated  that  the  Belvedere  Land  & 
Water  Company  will  build  an  electric  railway  from  San  Rafael 
to  this  place  to  be  operated  in  conjunction  with  a  ferry  to  San 
Francisco.  This  action  is  believed  to  be  determined  upon 
should  the  consolidation  between  the  North  Pacific  Coast  Rail- 
road Company  and  the  San  Francisco  &  North  Pacific  Rail- 
road Company  result  in  the  abandonment  of  the  ferry  service 
to  Tiburon,  as  is  intimated. 

Riverside,  Cal. — The  Riverside  &  Arlington  Street  Railway 
Company  has  applied  for  an  extension  of  its  franchise  on  Main 
street  and  down  the  valley  to  Arlington,  on  the  ground  that 
under  the  present  20-year  franchise  it  is  impossible  to  borrow 
money,  but  by  extending  the  time  to  50  years  money  could  be 
secured  with  which  to  construct  an  electric  road. 
Elmhurst,  Cal. — Since  the  reconstruction  of  portions  of  its 
?*n  line,  the  Oakland,  San  Leandro  &  Haywards  Electric 
K  way  has  been  considering  the  advisability  of  entering  into 
more  serious  competition  with  the  Southern  Pacific  trains  by 
increasing  the  speed  of  its  through  cars,  and  accordingly  has  - 
equipped  car  No.  20  with  two  motors,  which,  under  trial,  have 
developed  a  speed  of  42  miles  an  hour.  The  experiment  was  so 
successful  that  it  is  probable  that  several  such  cars  will  be  put 
on  shortly  between  Haywards  and  Oakland. 

Oakland,  Cal. — The  California  Railway,  a  standard  steam 
road  extending  from  Fruitvale  to  Laundry  Farm,  is  to  be  con- 
verted into  an  electric  line,  and  operated  in  conjunction  with 
the  Alameda,  Oakland  &  Piedmont  Electric  Railway  Company. 
General  Electric  equipment  is  to  be  used,  and  the  Nantasket 
trolley  wire  of  the  John  A.  Roebling's  Sons  Company  has  been 
purchased  for  the  new  line.     This  wire  has  an  area  of  330,000 

circular   miles. The   Oakland   Consolidated   Street   Railway 

Company  contemplates  extending  its  cemetery  branch  west- 
ward to  Shell  Mound  Park,  and  the  Oakland  Trotting  Park ;  the 
improvements,  if  made,  will  cost  $25,000. 

San  Francisco. — The  John  A.  Roebling's  Sons  Company  has 
sold  a  complete  suit  of  cable  to  the  Sutter-street  system,  com- 
prising in  all  28,150  feet  of  iys-inch  rope  and  36,000  feet  of  1%- 

inch  rope. Owing  to  an  error  in  advertising,  the  sale  of  the 

San  Francisco  and  San  Mateo  electric  road  has  been  again  de- 
ferred.    It  is  said  that  the  road  will  now  bring  at  public  sale 
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more  than  25  cents  on  the  dollar.  There  Is  outstanding  about 
$1,100,000  in  bonds,  the  principal  holders  being  C.  C.  Butler, 
$400,000;  Buck  &  Olden,  $400,000,  and  two  of  the  Spreckels  fam- 
ily, $152,000.  It  is  believed  that  the  bondholders  will  put  in  the 
road,  although  the  Market-Street  Railway  Company  is  thought 
to  be  desirous  of  securing  it,  despite  denials  that  have  been 
given. 

Los  Angeles,  Cal. — An  electric  line  between  Los  Angeles  and 

Long  Beach  is  under  consideration. The  Pasadena  and  Los 

Angeles  Electric  Railway  Company  is  pushing  the  construc- 
tion of  its  new  Macy-street  line  in  order  to  give  it  an  entrance 
into  the  center  of  the  city  over  its  own  tracks  rather  than  upon 
the  tracks  of  the  Los  Angeles  Railway  Company.  W.  H.  Work- 
man and  others  have  applied  for  an  electric  railway  franchise, 
running  through  various  streets  from  Third  street  and  Stev- 
enson avenue  to  the  intersection  of  Fourth  street  with  the 
eastern  limits  of  the  city  in  Boyle  Heights.    It  is  hoped  to  have 

the  road  in  operation  before  November. The  Orange  Grove 

Street  Railway  Company  has  applied  for  a  franchise  from  the 
Park  to  the  cemetery. 

San  Jose,  Cal. — Local  capitalists  have  guaranteed  the  $50,- 
000  bonus  demanded  by  the  Eastern  syndicate  before  building 
the  proposed  electric  road  from  this  city  to  Saratoga  and  Con- 
gress Springs.  The  application  for  a  county  franchise  is  now 
before  the  Supervisors,  and  will  be  granted  shortly,  but  as  it 
is  necessary  to  advertise  the  sale  of  the  city  franchise  for  six 
months  the  construction  will  hardly  begin  in  earnest  before 
next  fall,  and  in  the  meantime  it  is  probable  that  the  machin- 
ery and  equipment  will  be  purchased  and  sent  out  from  the 
East  via  Cape  Horn. J.  J.  Scrivner,  President  of  the  reor- 
ganized Alum  Rock  Railway  Company,  has  been  given  until 
April  9th  to  make  a  definite  proposition  to  the  Board  of  Super- 
visors concerning  the  intentions  of  the  company  regarding  the 
abatement  of  the  steam  dummies  on  the  Alum  Rock  line.  It  is 
intimated  that  if  the  company  does  not  equip  the  road  electri- 
cally, its  franchise  will  be  revoked. 


INCORPORATION 


Tucson,  Arizona. — United  States  Refuse  Purifying  Company. 
Capital  stock,  $500,000.  Object:  To  treat  waste  material  and 
manufacture  illuminating  and  fuel  gas. 

Roslyn,  Wash. — Roslyn  Electric  Light  Company.  Capital 
stock,  $10,000.  Object:  To  supply  electric  light  and  gas. 
Promoters,  Donald  Thiery,  L.  E.  Sallady. 

Tacoma,  Wash. — The  Bowie-Love  Company.  Object:  To 
deal  in  electrical  goods,  apparatus  and  supplies.  Capital  stock, 
$1,000.  Incorporators,  C.  S.  Bowie,  M.  M.  Bowie  and  William 
J.  Love. 

Long  Beach,  Cal. — The  Long  Beach  &  San  Pedro  Electrical 
Company.  Capital  stock,  $50,000.  Directors,  I.  E.  and  E.  S. 
Tutt  and  Charles  C.  Glass,  of  Long  Beach,  J.  H.  Braley  of  Los 
Angeles,  and  W.  M.  Glass  of  Pasadena. 

Los  Angeles,  Cal. — The  Gas  Consumers'  Protective  Associa- 
tion. Capital  stock,  $25,000.  Object:  To  construct  gas  and 
electric  light  plants.  Promoters,  W.  H.  Smith,  George  C.  Rock- 
well, A.  C.  Harper,  Albert  Lindley,  W.  D.  Newell. 

Butte,  Mont.— The  Montana  Electric-Gas  Company.  Capital 
stock,  $25,000.  To  manufacture  and  exploit  calcium  carbide 
and  acetylene.  Promoters,  T.  T.  Baker,  James  H.  Monteath 
and  John  P.  Forbes,  of  Butte;  J.  S.  M.  Neill,  George  F.  Cope  and 
A.  J.  Davidson  of  Helena,  et.  al. 

Tacoma,  Wash.— The  Puget  Sound,  Mount  Vernon,  Tacoma 
&  Eastern  Railway  Company.  Capital  stock,  $2,000,000.  Ob- 
ject: To  do  a  general  railway,  telegraph,  telephone  and  elec- 
tric light  business.  Promoters,  G.  L.  Holmes,  P.  B.  Ceasar,  L. 
R.  Manning,  I.  W.  Anderson,  T.  W.  Enos,  W.  C.  Wheeler. 


Los  Angeles,  Cal. — It  is  announced  that  the  Metropolitan  Gas 
Company  will  soon  be  incorporated  with  George  H.  Bonebrake, 
A.  Jacoby,  W.  J.  Washburn,  M.  T.  Allen,  Datus,  C.  Smith  and 
Henry  C.  Rew  as  incorporators,  and  it  is  stated  that  the  new 
company  will  offer  to  reduce  the  present  price  of  $1.90  to  $1.35. 

San  Diego,  Cal. — The  Bailey  Triple  Ledge  Gold  Mining  Com- 
pany; to  construct  highways,  railroads,  electric,  steam  or  other 
motive  power  and  chutes  to  and  from  mines.  Capital  stock, 
$100,000.  L.  H.  Bailey,  Banner,  A.  C.  Mason  and  O.  C.  Drauga, 
of  San  Diego;  E.  A.  Stanley,  of  Julian;  and  James  A.  Jasper,  of 
Ramona,  Cal. 

San  Francisco,  Cal.— The  Sterling  Electric  Supply  Company. 
Capital  stock,  $100,000,  of  which  $10,000  is  subscribed.  Incor- 
porators, John  R.  Cole,  O.  H.  Pennoyer,  F.  G.  Cartwright,  F.  W. 

Gale  and  F.  M.  Delano. The  Central  Development  Company, 

Capital  stock,  $25,000.  Objects:  The  construction  of  electric, 
steam  and  water  plants,  etc.  Promoters,  H.  B.  Havens,  Thomas 
S.  Fish,  William  C.  Staptford,  A.  K.  Durbrow  and  J.  Stapt- 
ford  Jr. 

Salt  Lake  City,  Utah. — The  Pioneer  Electric  Power  Company. 
Capital  stock,  $2,000,000.  Officers:  President,  George  Q.  Can- 
non; Vice-President,  John  R.  Winder;  Secretary  and  Treasurer, 
C.  K.  Bannister,  and  they,  together  with  the  following,  consti- 
tute the  Board  of  Directors:  Joseph  F.  Smith,  Wilford  Wood- 
ruff, A.  B.  Patton,  Frank  J.  Cannon,  A.  H.  Woodruff,  F.  D. 
Richards. 

Bingham,  Utah. — The  Bingham  Electric  Light  &  Power  Com- 
pany. Capital  stock,  $250,000.  Object:  To  construct  a  light 
and  power  plant  and  furnish  light  and  power  in  the  West  Moun- 
tain mining  district.  Salt  Lake  county.  The  officers  and  trus- 
tees are  Frank  K.  Gillespie,  President;  O.  B.  Hardy,  Vice-Pres- 
ident; James  Moffat,  Treasurer  and  Secretary.  The  company 
succeeds  to  the  franchise  granted  O.  B.  Hardy  and  W.  J.  More- 
head  by  the  county  over  public  roads  for  erecting  poles,  string- 
ing wires,  etc. 

Spokane.Wash. — The  Spokane  &  Columbia  Telephone  &  Tel- 
egraph Company.  Capital  stock,  $75,000.  Incorporators,  An- 
gus McNish,  of  Rossland,  B.  C. ;  and  N.  R.  Stone,  L.  Frank  Gor- 
don, Jay  H.  Adams  and  John  D.  Farrell,  of  Spokane.  Object: 
To  construct,  etc.,  telephone  and  telegraph  lines  in  the  United 
States  and  British  Columbia. The  Helen  Gold  Mining  Com- 
pany. Capital  stock,  $600,000.  Objects:  To  engage  in  general 
mining  and  electric  light  business.  Incorporators,  T.  D.  Rock- 
well, W.  J.  Collins,  W.  C.  Drury,  J.  C.  Haas,  W.  J.  C.  Wakefield, 
Andy  Simons  and  Charles  Dawson. 


TRdNSniSSION. 


Salt  Lake  City,  Utah. — The  Big  Cottonwood  plant  is  to  be 
started  on  April  15th. 

Logan,  Utah. — The  Hercules  Electric  Power  Company  is 
erecting  its  pole  line  between  Logan  and  Hyrum  via  Providence 
and  Melville. 

Los  Angeles,  Cal. — Wybro  &  Lawrence  have  contracted  for 
the  placing  of  two  high-speed  Sprague-Pratt  passenger  elevat- 
ors in  the  new  Wilcox  Block. 

Mokelumne  Hill,  Cal. — The  Roanoke  Mining  Company  will 
install  its  lighting  and  power  plant  as  soon  as  the  weather  will 
permit.     This  town  will  also  be  lighted  therefrom. 

Pomona,  Cal. — The  San  Antonio  Electric  Light  &  Power 
■Company  expects  to  have  non-synchronous,  single-phase  alter- 
nating current  motors  in  operation  in  this  city  shortly. 

Grass  Valley,  Cal. — Superintendent  Treadwell  of  the  Red 
Hill  mine  states  that  electricity  will  be  used  as  the  motive 
power  in  the  new  mill  now  under  contract  to  be  erected. 

Valparaiso,  Chili. — Saavadera  Penard  has  ordered  two  81- 
inch  Pelton  water  wheels,  each  delivering  310  h.  p.,  and  to  ope- 
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rate  under  a  head  of  364  feet,  to  be  used  in  an  electrical  trans- 
mission plant  he  is  about  to  install. 

Bingham,  Utah. — The  power  for  the  operation  of  the  recently 
incorporated  Bingham  p'ant  is  to  be  obtained  through  the  Gil- 
lespie water  right  at  Big  Cottonwood,  and  electric  power  is  be- 
ing contracted  for  delivery  to  the  mines  hereabout  before  next 
fall. 

Twin  Bridges,  Mont. — Denver  and  Telluride  capitalists  are 
considering  the  advisability  of  erecting  a  big  electric  power 
transmission  plant  to  be  operated  from  the  water  power  of 
Madison  river  for  the  purpose  of  working  the  gold  mines  in  the 
northern  and  eastern  parts  of  Madison  county. 

Ogden,  Utah. — C.  K.  Bannister  is  authority  for  the  statement 
that  President  Bannigan  of  the  Consolidated  Rubber  Company 
of  Providence,  R.  I.,  has  agreed  to  purchase  bonds  of  the  Pio- 
neer Electrical  Power  Company  to  the  extent  of  $1,500,000.  The 
contract  with  Mr.  Bannigan  has  been  closed,  and  under  it  it  is 
agreed  that  the  plant  shall  be  in  operation  by  December  1, 
1897. 

Oakdale,  Cal.— The  Stanislaus  Milling  and  Power  Company 
is  this  week  placing  poles  and  wires  by  which  electricity  will 
be  transmitted  to  Oakdale  for  power  and  lighting  purposes. 
The  power  is  obtained  by  water  pressure  at  Knight's  Ferry,  13 
miles  distant,  and  is  more  than  sufficient  to  supply  Knight's 
Ferry  and  Oakdale.  Eventually  the  wire  will  be  continued  to 
Modesto. 

Napa,  Cal. — George  I.  Husmann  points  out  in  a  communica- 
tion to  the  Register  that  13  miles  distant  there  is  a  fall  of  300 
feet  in  Rector  Creek,  and  that  15  miles  beyond  the  Sage  and 
Chiles  Creeks  furnish  abundant  water  at  a  fall  of  300  to  400 
feet,  suggesting  that  these  water  powers  are  suitably  located 
for  power-houses  to  operate  an  electric  railway  that  would  open 
up  a  most  productive  region. 

Colorado  Springs,  Col. — Wilson  &  Jackson,  of  Chicago,  who 
hold  the  contract  for  boring  a  tunnel  for  an  extension  of  the 
city  waterworks,  have  ordered  the  equipment  for  a  temporary 
transmission  plant,  consisting  of  a  3-foot  Pelton  water  wheel 
operating  at  600  r.  p.  m.  under  a  600-foot  head,  and  which  will 
drive  a  150  kw.  12-pole  General  Electric  3-phase  generator. 
This  plant  will  be  located  at  the  foot  of  the  mountain  to  be  tun- 
neled, and  circuits  are  to  be  run  thence  to  each  end  of  the  tun- 
nel where  air  compressors  will  be  operated  for  drills,  etc. 

Fresno,  Cal. — A.  L.  Fish,  of  San  Francisco,  is  erecting  a  Root 
rotary  pump  in  the  Fresno  waterworks,  which  will  be  run  by  a 
75  h.  p.  induction  motor,  to  be  operated  by  the  San  Joaquin 
Electric  Company.     This  pump  will  have  a  capacity  of  4,000,- 

000  gallons  daily. The  San  Joaquin    Electric    Company  is 

making  satisfactory  progress  in  the  installation  of  its  plant. 
The  power-house  and  substation  buildings  have  been  com- 
pleted; the  receiver  and  Pelton  water  wheel  and  dynamos  are 
in  place,  and  the  machinery  is  being  set  up  in  the  substation 
building,  and  although  the  company  was  incorporated  only  on 
April  2,  1895,  it  is  believed  that  the  plant  will  be  in  operation 
within  13  months  from  the  time  of  its  conception. 

Riverside,  Cal. — The  contract  awarded  by  the  city  of  River- 
side to  the  California  Electrical  Works  of  San  Francisco  for  the 
installation  of  the  municipal  transmission  and  lighting  plant 
provides  for  taking  power  from  the  3-phase  generators  at  the 
power  plant  of  the  Redlands  Electric  Light  &  Power  Company 
on  Mill  Creek.  The  station  is  eight  miles  distant  from  Red- 
lands  and21.98  miles  fromRiverside  by  pole  line  measurement. 
The  generator  is  to  deliver  3-phase  current  at  2,500  volts  to  a 
bank  of  special  step-up  transformers  to  be  built  by  the  Wag- 
ner Electrical  Manufacturing  Company,  in  which  the  e.  m.  f. 
will  be  raised  to  11,000  volts.  Three  transformers,  each  of  100 
kw.  capacity,  are  insulated  with  oil  and  cooled  by  the  circu- 
lation of  water  in  three-fourth-inch  pipes  coiled  around  the  in- 


ner case,  the  whole  being  closed  in  cast-iron  boxing.  By  this 
means  the  transformer  temperature  at  full  load  is  guaranteed 
to  be  confined  within  20  per  cent  of  the  temperature  of  the  air. 
From  the  transformers  the  current  is  to  be  carried  as  far  as 
Mentone  over  the  pole  line  of  the  Redlands  Company,  whence 
the  transmission  cirucits  will  be  continued  to  Roverside  over  a 
new  line  of  poles  to  be  built  for  the  city.  A  single  3-phase 
transmission  circuit  will  be  used  consisting  of  three  No.  4  bare 
copper  wires,  supported  on  Fred  M.  Locke's  china  insulator 
and  the  Locke  indestructible  steel  pins.  The  transmission  loss 
will  be  9*4  per  cent  at  full  load.  About  1,700  30-foot  round 
cedar  poles,  6  inches  at  the  top,  will  be  used,  which  will  be 
placed  120  feet  apart  on  the  transmission  line.  The  butts  of 
the  poles  are  being  painted  with  P.  &  B.  paint,  as  are  also 
the  braced  crossarms.  From  the  city  limits  to  First  street  the 
the  transmission  circuits  will  be  continued  to  Riverside  over  a 
inches  at  the  top,  thence  to  the  substation  on  45-foot  poles. 
Current  is  to  enter  the  substation  at  10,000  volts,  where  it  will 
be  reduced  to  2,000  volts,  through  a  bank  of  three  Wagner  trans- 
formers of  the  type  used  at  the  power-house,  except  that  their 
total  capacity  will  be  250  kw.  From  the  distributing  board 
are  to  be  run  two  three-wire  circuits  for  incandescent  service 
and  two  three-wire  circuits  for  arc  lighting  service.  All  light- 
ing, both  incandescent  and  arc,  is  to  be  of  the  constant  poten- 
tial system  through  transformers  stepping  down  from  2,000 
volts  to  100  volts,  or  50  volts,  according  to  whether  incandes- 
cent or  arc  lighting  service  is  used.  Helios  14-hour  arc  lamps 
are  to  be  used  exclusively,  and  are  to  be  operated  from  individ- 
ual transformers,  there  being  90  street  lamps  and  10  commer- 
cial lamps,  in  addition  to  about  1,000  incandescents.  The  city 
lighting  will  consist  of  40  arcs  on  the  intersection  plan,  25  arcs 
on  the  Western  Electric  mastarms  and  25  arcs  on  pole  lines. 
An  experiment  is  to  be  made  in  lighting  Magnolia  avenue  by 
incandescents,  in  which  35-foot  poles  will  be  placed  in  the  cen- 
ter of  the  avenue,  with  brackets,  each  carrying  a  cluster  of 
three  lights  and  reflector,  there  being  in  all  50  such  clusters. 
There  will  be  about  21  miles  of  pole  line  in  the  city  limits. 


iLL<miN/moN. 


Hollister,  Cal. — A  new  engine  is  being  installed  in  the  elec- 
tric light  plant. 

Benicia,  Cal. — The  Solano  Electric  Company  has  purchased 
a  35  kw.  Westinghouse  alternator. 

Grass  Valley,  Cal. — The  Nevada  County  Electric  Power  Com- 
pany is  to  light  the  mine  of  the  Providence  Mining  Company. 

Ferndale,  Cal. — A.  B.  Cone  has  been  appointed  Superintend- 
ent of  the  electric  lighting  plant,  being  installed  by  F.  Nelson. 

Bodie,  Cal. — Eli  Johl  is  to  install  an  electric  lighting  plant 
here,  and  will  probably  operate  the  same  by  a  gasoline  engine. 

Alvarado,  Cal. — The  Oakland  Water  Company  is  installing  a 
100-light  Westinghouse  incandescent  plant  in  its  waterworks. 

Port  Angeles,  Wash. — L.  D.  Stewart  has  been  appointed 
Manager  of  the  municipal  electric  light  plant. 

Carson,  Nev. — H.  K.  Brown  has  installed  a  one  h.  p.  Westing- 
house incandescent  dynamo  for  lighting  his  residence. 

Coulterville,  Cal. — A  60-light  Wood  bi-polar  incandescent 
mac  dynamo  has  been  sold  to  the  Merced  Gold  Mining  Com- 
pany. 

Salem,  Or. — An  independent  turbine  is  being  installed  in  the 
Salem  Woolen  Mills  for  driving  the  incandescent  lighting  gen- 
erator. 

Elko,  Nev. — The  Elko-Tuscarora  Mercantile  Company  is  in- 
stalling a  15  kw.  multipolar  125-volt  Westinghouse  dynamo  for 
lighting  this  town. 
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Honolulu,  H.  I.— Theodore  Hoffman  has  purchased  a  100-light 
Westinghouse  incandescent  dynamo,  to  be  installed  on  a 
sugar  plantation  near  by. 

Oakland  Cal  —  Charles  McClane  has  been  appointed  by  the 
Oakland  Gas,  Light  &  Heal  Company  as  Superintendent  for  its 
Lorin  and  Berkeley  interests. 

Placerville,  Cal. — The  Placerville  Electric  Light  Company 
contemplates  the  installation  of  a  large  gasoline  engine  to  be 
used  whenever  the  water  supply  fails. 

■  San  Diego,  Cal. — San  Diego  Gas  &  Electric  Light  Company 
has  secured  the  contract,  ending  March  31,  1897,  for  lighting  the 
city  with  81  tower  lamps  and  36  mast-arm  lamps. 

Palo  Alto,  Cal. — The  Redwood  City  Electric  Company  has 
been  awarded  a  franchise  for  lighting  this  place  on  the  condi- 
tion that  the  town  he  fully  supplied  with  lights  by  April  15th. 

San  Luis  Obispo,  Cal. — On  March  16th,  the  stockholders  of  the 
San  Luis  Gas  Company  elected  a  Board  of  Trustees,  consisting 
of  H.  Brunner,  President,  and  J.  K.  Prior,  J.  Barneberg,  P.  D. 
Frost  and  H.  J.  Edwards. 

Long  Beach,  Cal. — The  Long  Beach  Electric  Light  Company 
has  secured  a  contract  from  the  city  for  erecting  20  arc  lights 
on  the  wharf.  These  are  to  be  placed  100  feet  apart  and 
burned  at  a  cost  of  $40  per  month. 

Watsonville,  Cal. — The  new  steam  plant  of  the  Watsonville 
Electric  Light  Company,  is  to  consist  of  a  200  h.  p.  cross  com- 
pound condensing  Buckeye  engine  for  regular  service,  and  two 
54-inch  by  16-foot  return  tubular  boilers. 

Medallin,  U.  S.  C— One  140  h.  p.  and  one  630  h.  p.  Pelton 
water  wheels  to  operate  under  a  head  of  150  meters  have  been 
ordered  of  the  Pelton  Water  Wheel  Company  of  San  Francisco 
for  use  in  the  municipal  electric  lighting  plant. 

Santa  Clara,  Cal. — It  has  been  definitely  determined  that  the 
city  will  own  its  electric  lighting  plant,  but  whether  the  Santa 
Clara  plant  of  the  Electric  Improvement  Company  of  San  Jose 
will  be  bought,  or  a  new  plant  installed,  is  yet  unsettled. 

Riverside,  Cal. — A  full  description  of  the  municipal  electric 
lighting  installation  appears  elsewhere  under  "Transmission." 

The  Sespe  Brownstone  Company    is    installing  an  electric 

lighting  plant  in  order  to  work  its  quarries  day  and  night. 

Nevada  City,  Cal.— The  Nevada  County  Electric  Power  Com- 
pany is  endeavoring  to  secure  control  or  to  purchase  the  elec- 
tric lighting  plants  in  Nevada  City  and  Grass  Valley,  and 
which  are  owned  by  K.  Casper  and  John  Glasson  respectively. 

Monterey,  Cal.— The  Monterey  Electric  Light  and  Develop- 
ment Company  is  in  the  market  for  one  60-  horse-power  boiler, 
one  50  horse-power  engine,  and  one  500-light  alternator,  and  in- 
vites estimates  on  above  for  new  or  second-hand  machinery. 

Lamiradi,  Cal.— The  Machinery  Supply  Company  of  Los  An- 
geles is  installing  an  isolated  plant  in  the  residence  of  Colonel 
Robert  Northam,  comprising  a  complete  steam  dynamo  and 
storage  battery  outfit,  together  with  their  refrigerating  plant. 

Berkeley,  Cal.— The  Berkeley  Electric  Light  Company  is  at 
present  running  one  88-light,  9.6  ampere  Western  Electric  arc 
dynamo,  and  one  1,300-light,  1,040-volt  La  Roche  alternator, 
while  in  reserve  is  held  one  60-light  Ball  arc  dynamo  and  one 
500-light  La  Roche  alternator. 

Redwood  City,  Cal.— The  Redwood  City  Electric  Company, 
which  has  been  in  operation  since  January  20th  last,  has  about 
600  incandescent  lamps  wired  on  its  circuits,  and  will  probably 
have  finished  all  wiring  and  installation  by  June  1st.  At  pres- 
ent its  nightly  load  averages  250  lamps,  the  price  for  current 
being  1  cent  per  lamp  per  hour. 

Fresno,  Cal.— The  contract  for  street  lighting  for  one  year 
from  April  15th  has  been  awarded  to  the  San  Joaquin  Electric 
Company    for  $6.95  per  lamp    per  month,  all    night  lighting, 


which  is  $3.55  less  per  lamp  than  the  city  is  now  paying  on  the 
1  o'clock  schedule,  and  the  new  lamps  are  to  be  of  2,000  c.  p., 
while  the  present  ones  are  of  1,200  c.  p.  The  bid  of  the  Fresno 
Gas  &  Electric  Light  Company  for  the  same  service  was  $6.95. 

Pasadena,  Cal. — At  the  annual  meeting  of  the  Pasadena  Elec- 
tric Light  Company,  on  March  3d,  the  Board  of  Directors  for  the 
ensuing  year  was  elected  as  follows:  F.  C.  Bolt,  J.  S.  Torrance, 
A.  W.  Armstrong,  L.  P.  Hansen,  L.  C.  Torrance.  The  Board 
of  Directors  elected  its  officers  as  follows:  L.  C.  Torrance, 
President;  L.  P.  Hansen,  Vice-President;  J.  S.  Torrance,  Secre- 
tary; San  Gabriel  Valley  Bank,  Treasurer.  It  is  the  intention 
of  the  company  to  make  further  extensions  during  the  sum- 
mer upon  such  streets  as  may  hold  out  inducements  for  house- 
lighting  and  generally  extend  their  business. 

Santa  Ana,  Cal. — The  application  of  J.  Buel  for  an  electric 
light  franchise  has  revived  the  question  of  municipal  owner- 
ship, which  is  again  being  considered  by  the  Board  of  Trustees. 

C.  M.  Holmes,  President  of  the  Santa  Ana  Gas  &  Electric 

Company  has  announced  a  reduction  in  gas  rates,  under  which 
the  residence  rate  for  cooking  and  lighting  will  be  $2,  and  the 
lighting  rate  on  a  scale  varying  from  $3  to  $1.50,  according  to 

consumption. George  E.   Nolan,  a   Los  Angeles  electrician, 

has  reported  to  a  committee  of  the  Board  of  Trustees,  by  whom 
he  was  employed,  that  the  total  valuation  of  the  steam,  electric 
and  pole  line  equipment  of  the  Santa  Ana  Gas  &  Electric  Com- 
pany is  $3,025. 

Stockton,  Cal. — The  Stockton  Gas  &  Electric  Company  has 
secured  the  city  lighting  contract,  terminating  August  1,  for 

$11.70  per  lamp  per  month. The  Stockton  Gas    &    Electric 

Light  Company  will  soon  commence  boring  a  new  gas  well  on 
a  corner  of  Anderson  and  Pilgrim  streets,  from  which  it  ex- 
pects to  derive  a  flow  of  nearly  100,000  cubic  feet  of  gas  per  day 
from  a  depth  of  2,000  feet.  Considerable  new  piping  is  to  be 
laid  to  supply  the  southeastern  portion  of  the  city  from  the  new 
well.  The  company  has  a  gas  well  at  the  intersection  of  Hun- 
ter and  North  streets,  and  another  at  the  corner  of  Fremont 
and  Grant,  besides  the  big  Haas  well  in  the  western  part  of  the 
town.  All  of  them  are  to  be  connected,  which  will  equalize  the 
pressure  throughout  the  mains. 

Los  Angeles,  Cal. — The  West  Side  Lighting  Company,  by  E. 
E.  Peck,  Manager,  has  bought  a  1,000-light  Wood  alternator 
and  1,925  lights  capacity  in  Wood  transformers.  The  com- 
pany's plant,  which  is  situated  just  outside  the  city  limits,  is 
furnishing  arc  and  incandescent  service  at  the  University, 
Harper  tract,  etc.,  and  has  applied  for  a  franchise  that  will  en- 
able it  to  engage  in  city  lighting. The  Los  Angeles  Electric 

Company  has  bought  a  car-load  of  Westinghouse  transformers 
in  assorted  sizes. The  Lester  F.  Scott  electric  lighting  fran- 
chises will  probably  revert  to  the  city  on  April  28th  next,  as  its 
owners    have  thus    far  failed    to  fulfill  the    conditions  under 

which  it  was  granted. Griffes  &  Sumner  have  secured  the 

contract  for  wiring  the  Hollenbeck  home. 

Alameda,  Cal. — The  supplemental  steam  plant  which  A.  L. 
Fish  is  to  place  in  the  municipal  lighting  station  is  to  consist 
of  a  450  h.  p.  cross  compound  Buckeye  engine,  and  four  72-inch 

return  tubular    boilers. John  A.  Britton,  Secretary    of    the 

Oakland  Gas  Company,  has  written  a  letter  to  the  City  Trus- 
tees, in  which  he  emphatically  denies  that  the  company  or  any 
one  connected  therewith  authorized  or  suggested  the  suit 
which  has  been  brought  against  the  City  Trustees  to  restrain 

them  from    improving  the    municipal  electric    light  plant. 

The  City  Electrician's  report  on  the  municipal  lighting  plant 
for  February  shows  the  operating  expenses  to  be  as  follows: 
Construction  account,  $60.70;  salaries,  $412.50;  labor,  $116.50; 
running  expenses,  $115.32;  coal  oil  and  waste,  $339.60;  total, 
$1,044.32.  The  income  is  estimated  as  follows:  Private  con- 
sumers, $297.55;  City  of  Alameda,  $35.35;  Free  Library,  $27;  arc 
lights  to  city,  $750.     This  leaves  a  profit  to  the  city  of  $65.28. 
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QaliQ  firQsno  transmission  ^lant 


BY   GEO.    P.    LOW 


XE  of  the  first 
surprises      e  x- 
perienced      b  y 
the     visitor  to 
t  li  e      p  o  w  e  r 
house     of     the 
»S  a  n     Joaquin 
Electric     L'om- 
p  a  n  y     results 
from     standing 
him      opposite 
the  wheel  house  of  one  of  the  Pelton  wheels  within 
the  pit    while  the  attendant  in  the  station  starts 
up  the  ecpiupment,  and  the  nerves  of  the  visitor 
must  be  strong  if    they  can  restrain  him  from  flee- 
ing terror  stricken  from  the  heavy  "cannonading" 
that  accompanies  the  starting  of  the  plant.     He  is, 
of  course,  aware  that  the  installation  is  operated 
under  a  higher  head  of  water  than  any  other  elec- 
tric transmission  plant  in  the  world,  but  he  is  not 
prepared  for  an  outburst  resembling  that  of  artil- 
lery, and  Iris  first  thought  will  be  that  something 
is  wrong — that  the  enormous  receiver  beside  him 
is  breaking  away,  and  that  but  a  moment  stands 
between  him  and  eternity,  but  he  finds  Ms  distress 
a  source  of  amusement  to  the  station  hands,  and 
his  chagrin  secures  satisfaction  in  the  determina- 
tion that  he  will  get  some  one  else  in  the  same  pre- 
dicament, and  "'have  the  laugh  on  him.''    In  truth 
he  has  received  his  first  lesson  of  the  terrific  energy 
represented  in  a  column  of  water    which  throws 
the  gauge  to  above  600  pounds,,  and  the  rattle  as 
of  the  "machine  guns"  is  readily  explained  by  the 
fact  that  while  idle  the  chamber  of  the  nozzle  is 
filled  with  air,  and  upon  opening  the  gate,  the 
water  rushes  in,  filling  the  lower  portion  of  the 
nozzle  first,  then  compressing  the  air  in  the  upper 
part,  and  in  the  churning  of  the  air  that  follows, 
bubble  after    bubble   of  air    compressed  to  over 
600  pounds  per  scptare  inch  is  released,  forming  a 
discharge  of  pneumatic  musketry,  that,  reverberat- 
ing   through  the    canyons,  bears   tidings  to  the 
ranchers  even  six  miles  distant,  of  the  starting  of 
the  water  wheels. 

THE  CANAL  AND  RESERVOIR. 
Nature  appears  to  have  foreseen  the  necessities 

Copyright  1896.  By  Geo.  P.  Low- 


Figure  1-VIEW  OP  RESERVOIR  MOUNTAIN,  PIPE  LINE  AND  POWER  HOUSE  SITE  OP 

San  Joaquik  Electric  Company. 
All  Rights  Reserved. 
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which  have  led  to  the  development  of  water  powers  and 
their  utilization  by  the  means  of  electricity,  and  the  hand  of 
man  could  not  have  executed  a  move  favorable  plan  than 
that  upon  which  the  water  power  of  the  San  Joaquin  Elec- 
tric Company  has  been  developed.  High  in  the  Sierras 
and  well  within  the  winter  snow  line,  the  North  Fork  of  the 
San  Joaquin  River  makes  its  precipitous  descent  to  the  val- 
leys below.  Until  well  in  the  summer,  each  vallej-  adds  its 
quota  of  water  to  the  stream,  but  only  the  waters  from  the 
larger  canyons  have  perennial  flow.  Of  these,  the  North 
Fork  and  the  South  Branch  of  the  North  Fork  of  the  San 
Joaquin  River,  were  selected  as  head  waters.  No  dam  or 
structure  of  any  sort  other  than  simple  ftuniing  marks  the 
diversion  points,  the  flumes  being  simply  extended  into  the 
banks  at  the  side  of  the  streams,  or  are  well  bolted  to  bed- 
rock, and  continue  thence  to  their    confluence    shown  in 


the  storms  and  freshets  of  the  past  winter  have  not  affected 
the  flume  in  any  way.  The  ditch  is  built  throughout  in  a 
reddish  loam,  which  settles  and  packs  so  that  no  seepage 
occurs.  A  portion  of  the  ditch  is  shown  in  Fig.  i. 
THE  RESERVOIR 
An  interesting  feature  in  the  development  of  the  water 
power  consists  in  the  peculiar  topographical  formation  of 
the  ridge  upon  which  the  reservoir  has  been  located.  This 
ridge  extends  out  as  a  spur  from  the  backbone  of  the  main 
North  Fork  Eidge,  and  is  bounded  on  one  side  by  the  North 
Fork  of  the  San  Joaquin  and  on  the  other  by  Fish  Creek. 
It  is  around  this  main  ridge  that  the  canal  is  carried,  and 
Reservoir  Mountain,  as  the  spur  ridge  is  aptly  termed,  con- 
sists practically  of  a  table  land  with  three  sides  very  pre- 
cipitous. The  location  of  the  reservoir,  together  with  its 
elevation,  is    clearlv  shown    in  Figure  5.       In  the  baek- 


FIGURE  2— ARCH   FLUME  STRUCTURE    OVER    THE   NORTH    FORK    OF    THE  SAN  JOAQUIN    RIVER,   SHOWING 
CONFLUENCE   OF   THE    DIVERSION    FLUME  INTO  THE   MAIN  FLUME. 


Figures  2  and  3.  The  canal  thus  formed  is  about  seven 
miles  in  length,  of  which  3,000  feet  is  of  wood  flume,  and 
the  remainder  is  ditching.  Waste  gates  have  been  placed 
in  the  canal  at  every  4,000  feet,  and  the  canal  has  a  capacity 
of  70  cubic  feet  of  water  per  second. 

A  great  portion  of  the  flume  has  been  built  on  solid  rock, 
forming  the  bed  of  the  river.  The  severe  freshets  that  oc- 
cur during  the  winter  months  necessitate  the  utmost  rigid- 
ity, in  securing  the  flume  to  the  rock.  This  was  done  by 
anchor  bolts  consisting  of  heavy  iron  split  at  the 
end  for  from  four  to  five  inches,  and  into  which  steel 
wedges  were  started.  The  bolts,  with  the  wedges  started, 
were  then  driven  into  holes  that  had  been  drilled  into  the 
solid  granite,  and  the  spreading  thus  caused  by  the  wedge 
rendered  the  withdrawing  of  the  bolt  practically  impossible, 
but  greater  security  was  given  by  filling  the  holes  with 
melted  lead.       So  firm  has  this  construction  proven    that 


ground  are  seen  ridges  of  the  main  chain  of  mountains, 
while  in  the  valley  between  them  and  the  reservpir  runs  the 
San  Joaquin  River.  The  area  of  the  reservoir  is  about 
eight  acres,  and  it  was  formed  by  throwing  up  an  earth  em- 
bankment to  a  height  of  eight  or  ten  feet  for  a  distance  of 
about  500  feet.  Its  storage  capacity  is  sufficient  to  operate 
the  transmission  plant  to  full  capacity  for  between  five  and 
six  days. 

The  favorable  location  of  the  reservoir  can  be  better  un- 
derstood by  reference  to  Figures  1  and  5,  which  are  really 
companion  photographs.  Figure  1  is  made  from  a  photo- 
graph taken  well  down  on  the  mountain  side  shown  in  Figure 
15  and  the  reservoir  is  directly  over  the  crest  at  the  top  of 
the  mountain  in  Figure  1.  Water  may  be  supplied  to  the 
pipe  line  either  from  the  reservoir  or  direct  from  the  flume, 
an  additional  800  feet  of  which  has  been  constructed  to  sub- 
serve this  purpose.      The  head  of  the  pipe  line,  together 
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with  bifurcating  gates,  pressure  box  and  air  stand  pipe,  is 
shown  in  Figure  6. 

The  pipe  line  consists  of  practically  three  sections,  ac- 
cording to  the  variety  of  pipe  used.      The  first  1820  feet  is 


Figure  3 — Another  View  of  the  Confluence  of  the  Diversion  Flumes,  Showing  Site 
of  the  North  Fork  Diversion,  a  Portion  of  the  Ditch  and  Flume  of  the  South 
Branch  of  the  North  Fork  Diversion  and  an  Overflow  Gate  in  the  Main  Flume. 

of  riveted  pipe.  24  inches  in  diameter,  the  first  960  feet  of 
which  is  of  Xo.  12  steel,  and  the  remainder  is  of  one-fourth 
inch  steel.    Then  follows  the  second  section,  consisting  of 
-100  feet  of  standard  converse  lock-joint  welded  pipe  20 
inches  in  diameter  and  having  lead  joints.       The  last  sec- 
tion, which  is  also  1,800  feet  in  length  and  has  a  diameter 
of  20  inches,  consists  of  lap-welded  pipe,  with  flange  joints 
made  tight  with  rubber  packing.      The  entire  length  of  the 
pipe  line  to  the    receiver    is,  therefore,  4,020    feet.     The 
first  section  was  built  by  the  Eisdon 
Iron  and  Locomotive  Works,  and  pipe 
for  the   remaining   sections  was   fur- 
nished by  the  Dunham,  Carrigan    & 
Hayden  Company,  and  was   made  by 
the  National  Tube  Works  of  MeKees- 
port,  Pa. 

As  stated,  water  may  be  conveyed 
to  the  pipe  line  either  from  the  reser- 
voir or  the  canal  direct  and  to  prevent 
litter  from  being  carried  down  the 
line,  the  openings  of  the  pipe  lines 
leading  to  the.  pressure  box  have  been 
provided  with  bell  mouths,  each  G  feet 
in  diameter  across  the  mouth  and  cov- 
ered by  a  massive  screen  containing 
1,800  one-half  inch  holes.  From  the 
pressure  box  a  12-inch  stand  pipe, 
with  suitable  valves,  extends  to  a 
point  above  the  level  of  the  reser- 
voir. The  hifureating  gates,  as  well 
as  ail  other  gates  and  relief  valves, 
are  of  Ilisdon  make. 

Much    difficulty  was    experienced 


from  unappreciated  causes  in  the  erection  of  the  pipe  line, 
and  being  about  4,000  feet  in  length  and  running  over  dif- 
ferent geological  formations  various  expedients  had  to  be 
resorted  to  to  secure  stability.  At  some  portions  the  pipe 
line  has  been  buried  to  a  depth  of  from 
live  to  eight  feet  in  the  soil.  Else- 
where it  is  supported  on  short  bridgings 
but  the  general  construction  consists  of 
bolting  the  pipe  firmly  to  the 
massive  granite  bed-rock.  Stay  rods, 
or  holding-back  bolts,  are  not  used,  but 
instead  the  pipe  is  held  down  in  tli€ 
manner  above  described  for  holding 
down  the  flume.  With  the  pipe  line, 
however,  the  split  bolts  are  sulphured 
into  the  granite  to  a  depth  of  from  five 
feet  to  seven  feet,  and  to  the  bolts  are  , 
screwed  semi-circular,  flat  iron  bands, 
2i  inches  by  fths  inch  in  size,  placed 
on  top  of  the  pipe. 

The  pipe  line  was  built  from  the  ends 
towards  the  center  and  as  the  time  for 
closing  in  the  gap  approached   a   new 
obstacle     appeared.        Early    in    the 
morning,  before    sunrise,   the  gap  be- 
tween the  pipe  ends,  and  which  is  best 
termed  "the  cold  gap,"  was  7    feet  8 
inches.     In  the  afternoon,  and  about  sunset,  this  gap  would 
close  to  exactly  7  feet,  giving  "the  hot  gap"'  due  to  the  ex- 
pansion of  the  pipe  by  the  heat  of  the  sun. 

Section  1,  consisting  of  24-inch  riveted  pipe,  was  built 
first,  the  construction  being  begun  at  the  lower  terminus 
and  laid  from  the  bottom  upward,  the  pipe  being  held  in 
place  with  heavy  timbers  known,  by  boiler-maker  s  as 
"dead  men."  The  lap  welded  or  20-inch  pipe  was  laid  from 
the  receiver  upwards,  leaving  a  gap  between  the  reducer 


Figure  4— A  Portion  of  the  Main  Ditch. 
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piece  or  taper  joint  on  the  riveted  pipe  and  the  last  bell  of 
the  converse  lock  joint  pipe.  Early  in  the  morning,  before 
sunrise,  this  gap,  best  termed  "the  cold  gap,"  was  7  feet  8 
inches.  In  the  afternoon,  and  about  sunset,  the  gap  would 
close  to  exactly  7  feet,  giving  "the  hot  gap"  due  to  the  ex- 


into  the  mouth  of  the  empty  pipe  line  invariably  causes 
seven  distinct  echoes.  The  normal  flow  of  water  in  the  pipe 
is  at  the  rate  of  1-J  feet  per  second,  and  the  present  plant 
in  the.  station,  when  operated  to  full  capacity,  does  not  con- 
same  sufficient  water  to  enable  the  determination  of  the  fric- 


FIGURE  5— CREST    OF    RESERVOIR    MOUNTAIN,    SHOWING    RESERVOIR    AND    FLUME    LEADING    THERETO. 


pansion  of  the  pipe  by  the  heat  of  the  sun.  The  closing  of 
the  gap  was  thus  resolved  into  the  problem  of  finding  the 
minimum  temperature  of  the  pipe,  then  closing  the  opening 
and  filling  the  pipe  with  water  before  sunrise.  All  tools 
and  materials  were  gotten  ready,  and  at  2:30  a.  m.  the  gap 
measurement  was  taken,  a  piece  of  lap  welded  tubing  was 
cut  to  fit  and  then  driven  in  place  tightly.  A  loose  bell 
was  used  and  the  rib  chipped 'out  so  that  it  slipped  freely 
over  the  edge  of  the  pipe  at  the  point  of  splicing,  and  when 
the  connecting  piece  was  in  place  and  slipped  over,  the 
joint  was  filled  with  lead  on  both  sides  and  caulked,  thus 
completing  the  pipe. 

One  is  not  to  be  disappointed  in  the  natural  expectation 
that  the  installation  and  operation  of  a  pipe  line  of  this  char- 
acter would  be  attended  by  many  peculiarities  if  not 
phenomina  entirely  new.  Operated  as  it  is,  under  a  head 
of  1,411  feet,  and  having  imposed  upon  it  the  trying  condi- 
tions incident  to  the  control  of  hydrostatic  pressure  of  609 
pounds  per  square  inch,  the  requirement  that  electric  gen- 
erators shall  be  operated  at  a  practically  uniform  speed  ne- 
cessitates the  exercise  of  the  greatest  ingenuity  in  the  design 
of  water  wheel  governors  and  the  San  Joaquin  pipe  line,  be- 
ing strictly  the  pioneer  in  this  direction,  has  had  imposed 
upon  it  both  the  use  and  abuse  that  would  naturally  fall 
upon  the  first  undertaking  of  the  kind.  It  is  with  a  view 
that  the  difficulties  experienced  may  be  obviated  in  future 
installations  of  this  character  that  considerable  space  is 
given  to  them. 

Students  of  accoustics  may  care  to  know  that  to  halloo 


tion  head.  The  velocity  of  the  water  from  the  1^ 
inch  nozzles  used  is  something  over  9,200  feet  per  minute, 
and  nothing  is  more  impressive  of  the  terrific  energy  of 
water  at  this  head  than  a  recital  of  some  of  the  difficulties 
that  have  been  encountered  in  controlling  it.  The  general 
features  of  construction  that  have  become  well  established 
by  the  erection  of  many  plants  operating  under  heads  of 
from  500  to  (500  feet  or  less  were  first  carried  out  in  this 
installation,    but    subsequent  experiences  compelled  their 


Figure  6— Bifurcating  Gates,  Pressure  Box  and  Air  Stand- 
pipe  at  the  Head  of  the  Pipe  Line. 
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abandonment  and  the  design  of  special  features  to  satisfy 
the  conditions  found  to  exist.  In  the  wheel  pit  for  in- 
stance, and  in  the  tail  race  all  masonry  construction  is  of 
the  most  solid  character.  The  wheel  pit  was  carefully 
closed  over  by  heavy  planking,  and  upon  turning  on  the 
water  it  refused  to  go  out  the  tail  race  and  along  the  bot- 
tom of  the  ditch,  but  instead  rolled  up  the  sides  of  the  pit 
or  followed  up  the  water  wheels  to  the  plank  covering  and 
along  the  under  side  of  the  planks  it  rushed  madly  out,  al- 
most horizontally,  for  a  distance  of  sixty  feet,  where  it 
struck  a  great  granite  boulder,  and  was  lost  in  spray. 

The  jets  strike  the  wheels  at  an  angle  of  45  degrees  from 
the  horizontal,  and,  the  nozzles  being  deflecting,  the 
impact  water  strikes  the  bottom  of  the  wheel  pit  with  ter- 
rific fury.     After  two  clays  operation  the  water  had  cut 


3  feet  about  the  nozzle  with  f-inch  steel  plates.  At  that 
time  the  water  was  slightly  muddy  and  considerable  gran- 
ite sand  had  been  washed  into  the  tail  race  and  as  a  result  in 
less  than  three  days  a  \  inch  jet  which  had  been  left  in,  had 
worn  its  way  through  the  steel  plate  and  the  3-inch  plank- 
ing, and  was  at  work  upon  the  demolition  of  its  old  enemy, 
— concrete  and  masonry.  The  heroic  method  of  feeding  a 
fresh  east-iron  plate  \\  inches  in  thickness  to  it  as  often  as 
necessary  has  now  been  resorted  to  as  the  best  solution  of  the 
problem. 

SOME  EXPERIENCES  IN  HYDRAULICS. 

The  question  of  wheel  regulation  at  once  constitutes  the 
most  serious  encountered  in  the  whole  installation  and  the 
method  now  being  tried  consists  in  tapping  the  main  pipe 


FIGURE    7— POWER     HOUSE     OF     THE     SAN    JOAQUIN     ELECTRIC    COMPANY.     SHOWING     RECEIVER     AND 
MODE    OF    WITHSTANDING    THE     END    THRUST    OF    THE    PIPE    LINE. 


under  the  concrete  and  into  the  seams  of  the  bedrock,  com- 
ing out  in  the  power  house  and  outside  of  it.  To  obviate  this  a 
1  t-inch  steel  pipe,  4.  feet  in  length  and  having  a  heavy  steel 
plate  across  the  lower  end,  was  let  into  the  bottom  of  the 
wheel  pit  in  line  with  the  jet,  the  idea  being  that  the  pipe 
would  fill  with  water  and  form  a  water  cushion  to  take  up 
the  blow.  Instead  of  doing  this,  however,  it  merely 
reversed  the  direction  of  the  stream,  and  the  waste  water 
landed  on  top  of  the  power  house,  not  taking  the  usual 
course.  Then  some  one  recommended  that  the  wheel  pit 
be  dammed  up  so  as  to  carry  two  or  three  feet  of  water, 
which  would  tend  to  prevent  the  emptying  of  the 
cushion  pipe,  with  the  only  difference  from  the  pre- 
ceding experiment  being  that  in  addition  to  the  waste  water 
the  water  impounded  in  the  wheel  pit  was  also  landed 
on  the  station  roof  and  thereabout.  Nevertheless  the  "wa- 
ter cushion"'  pipe  was  allowed  to  remain,  but  it  was  filled 
level  full  with  concrete  and  the  bottom  was  completely 
floored  over  with  3-inch  planking  which  was  sheathed  for 


line  at  a  point  sufficient  to  give  a  head  of  200  pounds  at  the 
power  house.  At  this  point  an  auxiliary  tank  with  an  inde- 
pendent six-inch  pipe  is  to  be  erected,  and  from  the  con- 
stant, or  unvarying  water  pressure  thus  realized,  the  con- 
stant speed  PeltoD  wheels  for  operating  the  governers  will 
be  driven.  In  addition  to  the  Pelton  differential  deflecting 
nozzle  governer,  other  governers  are  to  be  tried,  among 
which  will  be  the  Lighthipe  electric  governor,  soon 
to  be  described  in  these  columns.  The  weight  of 
the  water  contained  in  the  pipe  is  approximately  317 
tons.  The  end  thrust  thrown  upon  the  receiver  is 
about  93  tons,  to  withstand  which  four  2^-inch  stay 
bolts  solidly  bolted  to  the  receiver  have  been  imbedded 
in  beveled  abutments,  as  shown  in  Figure  7-  The  receiver 
itself  is  57  feet  in  length,  with  a  diameter  of  30  inches;  it 
is  constructed  of  f-inch  flange  steel,  with  a  tensile  strength 
of  60.000  pounds  and  an  elastic  limit  of  30,000  pounds. 
External  and  internal  butt  straps  are  placed  thereon  in  five- 
foot  courses.  It  is  riveted  throughout  with  1-inch  rivets  and 
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the  stay  bolts  for  withstanding  the  end  thrust  are  welded 
to  j-inch  boiler  plates,  10  inches  in  width,  that  are  in  turn 
riveted  to  the  shell  of  the  receiver.  The  receiver  carries 
two  relief  valves,  aud  all  mountings  are  of  phosphor- 
bronze,  the  nozzle  saddles  being  of  cast  steel.  Before  leav- 
ing the  Eisdon  Iron  Works,  where  it  was  built,  the  receiver 
was  tested  to  800  pounds  hydraulic  pressure,  which  was 
considered  noteworthy;  but  since  its  installation  it  has  been 
subjected  to  a  far  greater 
strain  without  injury,  as 
will  appear  shortly. 

It  did  not  take  long  af- 
ter water  had  been  run 
into  the  pipe  to  demon- 
strate that  while  water 
at  a  head  of  from  five  to 
six  hundred  feet  may  be 
considered  a  liquid,  yet 
at  a  head  of  1,400  feet  it 
becomes  a  solid  with  the 
strength  of  the  hard- 
est steel.  The  gates  and 
relief  valves  ordinarily 
used  were  placed  upon 
t  he  equipment.  The  re- 
lief valves  in  particular 
had,  up  to  that  time, 
been  considered  perfec- 
tion, and  the  balanced 
internal  pressures  were 
so  thoroughly  worked 
out  as  led  to  the  belief 
that  they  would  operate 
satisfactorily  under  any 
pressure,  but  the  vital 
point  of  the  friction 
which  ensues  from  the 
contact  of  metal  with 
metal  when  under  high 
pressure  was  under  esti- 
mated, and  as  a  conse- 
quence the  relief  valves 
are  practically  inopera- 
tive. It  is  the  belief  of 
the  engineer  in  charge 
that  at  high  pressures 
vater  must  be  relieved  by 

something  cumulative.  The  use  of  compressed  air  is  im- 
practicable, because  of  the  fact  that  the  air  will  be  forced 
into  the  water  and  the  practice  finally  adopted  for  protect- 
ing the  equipment  from  water  hammer,  consists  in  the  adop- 
tion of  gates  for  controlling  the  rate  of  opening  and 
closing,  rather  than  in  the  use  of  relief  valves. 

At  the  power  house  the  gates  are  controlled  by  hydraulic 
rams  actuated  by  water  taken  from  the  pipe  line.  As 
originally  installed,  any  one  of  these  rams  opened  the  gate 
so  as  to  cause  a  fluctuation  of  170  pounds  from  the  normal, 
and  here  is    noted    a  phenomena  clue  to  the  elasticity  of  the 


Figure    8  —  Pelton    Water    Wheel    Mountings,    Showing    Fly 
Wheel,  Exciter  Wheel  and  Lower  End  of  the  Receiver. 


pipe.  With  the  original  equipment  upon  opening  the 
~gate  the  pressure  would  drop  90  pounds  below  normal, 
then  rise  to  about  80  pounds  above  normal;  then  drop  in 
wave  motion  to  say  75  pounds  below  normal  and  so  con- 
tinue for  from  20  to  30  seconds,  until  the  normal  pressure 
was  reached.  Upon  closing  the  gates  precisely  the  same 
conditions  would  arise  with  the  exception  that  the  initial 
change  would  be  90  pounds  above  normal.     The  acts  of 

opening  or  closing  the 
gates  are  therefore  iden- 
tical, so  far  as  water 
shock  is  concerned  and 
so  perceptible  is  tliis 
tluctation  or  •'breath- 
ing" of  the  pipe,  in  the 
first  or  wrought  steel 
section  of  the  pipe  line, 
that  uponsittingastride 
of  it  one  can  feel  its 
■"breathing''  as  though 
it  were  a  giant  reptile. 
The  fluctuation  of 
170  pounds  was  alto- 
gether too  great  to  ad- 
mit of  satisfactory 
operation  and  accord- 
ingly it  was  determined 
to  reduce  the  speed  of 
the  rani  in  opening  or 
closing  the  gates  by 
reducing  the  size  of  the 
exhaust  outlets  in  front 
of  the  piston.  Accord- 
ingly the  diameter  of 
these  orifices  (one  at 
each  end)  were  reduced 
to  -J  of  an  inch  each, 
which  reduced  the  wa- 
ter shock  to  50  pounds 
above  and  below  normal. 
But  3-32-inch  orifices 
were  eventually  adopted 
which  increased  the 
time  of  opening  or  clos- 
ing the  gates  to  30  sec- 
onds and  reduced  the 
water  shock  to  30  pounds  above  and  below  normal.  These 
devices  were  entirely  automatic  in  their  .action,  giving  abso- 
lute satisfaction  in  the  handling  of  the  head. 

The  experience  with  this  pipe  line  has,  as  stated,  made  it 
plain  that  when  water  is  under  high  pressure  in  a  large 
column  it  becomes  the  equivalent  of  a  solid  bar  of  equal 
weight,  standing  on  end,  and  it  is  from  handling  this  col- 
umn of  water,  4,000  feet  in  length,  weighing  317  tons  and 
exerting  a  pressure  of  609  pounds,  that  the  conclusion  is 
reached  that  this  column  of  water  must  be  handled  in  ex- 
actlv  a  similar  manner  as  would  be  devised  for  handling 
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a  solid  column  of  like  dimensions,  namely:  time  must  be  an 
clement  in  starting  and  stopping  the  column  in  order  to 
overcome  the  "Water  shock,"  or  combined  force  of  the  mo- 
mentum force  of  the  water  itself,  and  the  expansion  and 
contraction  of  the  containing  vessel.  With  this  idea  of 
"time,"  as  a  simple  thought,  the  volume  should  be  set  in 
motion  and  brought  to  rest  by  a  device  that  would  be  the 
equivalent  of  withdrawing  an  inclined  plane,  the  taper  of 
which  is  represented  in  the  time  required  in  getting  the 
column  in  motion,  or  in  other  words,  to  handle  water  suc- 
cessfully under  extremely  high  heads  there  is  only  one  true 
and  safe  way,  and  that  is  by  means  of  screw  gates,  as  by 
this  means  the  column  of  water  can 
only  be  started  or  stopped  very 
slowly.  If  this  method  is  employed 
water  shock  and  at  the  same  time 
relief  valves  for  taking  care  of  the 
same,  will  be  an  unnecessary  prob- 
lem. 

Under  the  head  of  relief  valves 
for  very  high  pressures  the  conclu- 
sion reached  is  that  any  method 
whereby  water  is  discharged  is  more 
liable  to  constant  increase  of  water 
shook  than  otherwise,  as  it  has  a 
tendency  to  increase  the  velocity  of 
the  water  column,  which  in  itself  is 
the  primary  cause  of  water  shock, 
and  hence  the  conclusion  is  that  de- 
vices for  handling  high  heads 
should  be  so  arranged  as  to  make 
water  shock  absolutely  impossible, 
however  careless  operatives  may  be. 

As  shown  in  Figure  9  the  receiver  is  mounted  alongside 
the  power  house  and  directly  beneath  it  are  the  Pelton 


water  wheels  constituting  the  power  plant.  Independent 
single  jet  Pelton  wheels  are  furnished  for  each  generator 
and  exciter,  and  two  smaller  wheels  operate  a  line  shafting 
at  constant  speed  for  d living  the  governor  mechanisms.  In 
the  main  wheels  the  Pelton  wheels  have  an  outside  diameter 


of 


inches  and  each  wheel  carries  27  buckets  bolted  to 


its  periphery.  The  speed  is  GOO  revolutions  per  minute. 
On  the  same  shaft  with  the  main  wheel  is  seen  the  6000 
pound  fly  wheel  60  inches  in  diameter  with  which  each 
wheel  is  provided.  On  the  periphery  of  the  fly  wheel  is 
shrunk  a  heavy  cast  steel  band  two  inches  thick  to  prevent 
its  disruption  at  high  speed  from     centrifugal  force.     As 


Ficure  9— The 


Completed  Receiver  and  Pelton  Water  Wheel  Plant. 

the  water  wheel  and  generator  outfit  is  direct  connected 
and  as  the  armature  weighs  about  7000  pounds,  the  total 


FIGURE    1U—  GENERAL    VIEW    OF    THE    INTERIOR    OF    THE    POWER    HOUSE. 


86 


THE  JOURNAL  OF    ELECTRICITY. 


[Vol.  II,  No.  4 


mass  available  for  fly  wheel  effects  aggregates  13,000 
pounds.  The  diverting  nozzle  mode  of  regulation  is  used 
but  it  is  probable  that  the  conditions  prevailing  will  neces- 
sitate the  devising  of  special  regulating  apparatus  to  meet 
the  conditions  imposed. 

THE   POWEB   HOUSE. 
The  power  house  is  a  model  of  central  station    archi- 
tecture; it  is  76  feet  long  by  36  feet  in  width,  and  as  ap- 


gggsfe 


j_  ■  ^    -  ;.:.-■.--;       '■^■-■^  '    ^ 


".'.::         -    * 


by  a  copper  ribbon  one  inch  in  width  by  1-32  of  an  inch  in 
thickness.  Similar  rings  with  suitable  arresters  are  also 
placed  on  the  1000  and  2000-volt  circuits  extending  from 
the  sub-station. 

THE  POLE  LINE. 
The  entire  pole  line,  whether  on  the  mountains  or  over 
plains  is  constructed  of  square  sawed  redwood  poles,  12  by 
12  at  the  butt  and  6  by  6  at  the  top,  the  length  varying 
from  35  feet  to  40  feet  according  to  locality.  On  the  plains 
the  poles  are  set  120  feet  apart,  while  on  the  mountains 
the  separation  varies  according  to  the  contour,  but  approxi- 
mates 100  feet.  Standard  six-pin  seven-foot  cross  arms 
are  used.  These  are  placed  20f  inches  apart  and  the  pole 
ines  for  the  transmission  proper  carry  two  such  cross  arms 
for  the  transmission  circuits  and  one  additional  48-inch 
cross  arm  for  the  telephone  service,  the  latter  being  624; 


pears  in  Figure  7,  is  of  granite.  Within  it 
are  three  340  kilowatt  multipolar  General 
Electric  3-phase  generators  delivering  cur- 
rent at  700  volts  and  60  cycles  per  second  to 
the  low  potential  switchboard  shown  in  Fig- 
ure 14,  whence  it  is  carried  to  the  bank  of 
nine  125  kilowatt  transformers,  delivering 
3-phase  current  to  the  line  at  11,000  volts 
through  the  high  potential  switchboard.  In 
addition  the  station  carries  two  12-i  kw.  mul- 
tipolar exciters,  each  being  of  sufficient 
capacity  for  the  operation  of  the  entire 
plant.  The  method  of  high  potential  wiring  used  in  the 
power  house  is  shown  in  detail  in  Figure  13. 

The  power  house  and  sub-station  are  protected  by  Bell 
lightning  arresters  and  choke  coils,  the  detail  of  which  are 
best  shown  in  Figure  18.  Each  transmission  line  upon 
entering  the  station  is  taken  through  a  choke  coil  consisting 
of  150  feet  of  the  same  size  of  wire  as  used  in  the  line.  In 
the  present  instance,  No.  3  B.  &  S.  copper  wire  covered 
with  weather  proof  insulation  is  coiled  into  a' ring  fifteen 
inches  in  diameter,  the  whole  ring  then  being  well  taped. 
From  the  coil  the  high  potential  circuit  is  carried  to  the 
high  potential  switchboard  and  thence  to  the  step-down 
transformers.  At  ordinary  periodicities,  such  as  60  cycles 
per  second  as  used  in  the  Fresno  plant,  the  self-induction 
of  these  rings  is  inappreciable,  but  at  the  enormous  frequen- 
cies of  a  lightning  stroke  the  coils  prove  effective  in  pro- 
tecting the  apparatus  beyond  them  and  in  forcing  the 
lightning  to  take  the  path  to  earth  provided  through  the 
lightning  arresters.  Each  of  the  transmission  lines  is  pro- 
vided with  a  lightning  arrester  as  shown  and  these  consist 
of  40  non-arcing  metal  cylinders  screwed  to  a  base  and 
hence  removable,  the  surface  of  each  being  separated  1-32 
of  an  inch  from  that  of  the  adjoining  cylinder.  The  ground 
discharge  from  the  bottom  of  the  arrester  is  carried  to  earth 


Figures  11  and  12— Showing  Exciters  and  Constant  Speed  Regulator  Shafning  and 
One  of  the  340  K.  w.  Generators,  Respectively. 


inches  below  -the  lower  high  tension  cross  arm.  Certain 
portions  of  the  pole  line  are  eqipped  with  a  third  cross  arm 
for  carrying  the  vineyard  circuits  of  the  company. 

The  poles  were  hauled  and  erected  by  the  San  Joaquin 
Electric  Co.  and  the  task  was  beset  with  difficulties  owing 
to  the  mountainous  country  and  the  frequent  blasting- 
necessary  in  digging  holes.  Throughout  the  timbered 
portions  of  the  route  a  20-foot  clearance  has  been  cut,  as 
have  all  trees  that  could  by  any  possibility  fall  across  the 
circuit.  In  addition  to  this  clearing  the  San  Joaquin 
Company  constructed  a  wagon  road  4|  miles  long  and  a 
bridge  having  a  100  foot  span  and  340  feet  of  approaches. 

The  transmission  circuits  consist  of  two  3-phase  3-wire 
sets  which  may  be  used  independently  or  together  as  de- 
sired. All  wires  are  of  No.  3,  B.  &  S.  soft-drawn  copper. 
These  two  sets  are  divided  by  the  pole,  and  the  top  cross 
arm  supports  two  wires  of  each  set,  the  third  wire  being 
immediately  below.  The  lines  are  arranged  so  as  to  form 
an  equilateral  triangle  having  twenty-four  inches  on  a  side 
and  the  main  line  is  transposed  every  40  poles,  or  approxi- 
mately every  mile.  Standard  triple  petticoat  porcelain  in- 
sulators are  used  and  the  method  of  tying  is  peculiar.  A 
No.  8  soft  copper  tie  wire  is  used.  This  is  about  20  inches 
in  length  and  in  placing  the  line  wire  in  the  top  groove 
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the  tie  wire  is  placed  with  it  and  its  ends  are  carried  around 
the  insulator  groove  in  the  same  direction,  each  end  making 
a  complete  circle  before  being  wrapped.  The  wires  were 
strung  by  a  line  corps  of  the  General  Electric  Company, 
under  Mr.  B.  0.  Boswell,  Superintendent  of  Line  Construc- 
tion, and  although  the  line  construction  did  not  begin 
until  January  13th  last,  it  was  finished  on  February  23d, 
twenty-three  men  being  employed  in  the  work.  Only  one 
trouble  has  yet  occurred  to  the  line  and  that  was  due  to  a 
defective  insulator  which  caused  a  short  circuit  equivalent 
to  a  load  of  (5000  lamps  at  Fresno.  The  circuit  was  at  once 
cut  out,  the  entire  load  was  thrown  upon  the  other  set  of 
lines  until  the  following  morning,  when  the  trouble  was 
found  and  remedied. 

The  results  obtained  from  the  telephone  circuit  carried 


in  excess  of  one-half  of  an  inch.  The  high  potential 
switchboard  affords  the  means  for  throwing  anj^  of  the 
various  types  of  step-down  transformers  on  to  either  one 
or  both  of  the  two  sets  of  transmission  lines.  These  step- 
down  transformers  arc  all  of  the  air-blast  type  and  are 
divided  into  three  sets,  each  designed  for  a  separate  pur- 
pose. Three  125  k.  w.  transformers  with  secondaries  wound 
"Y"  deliver  current  at  115  volts  to  the  4-wire  commercial 
incandescent  circuits.  The  second  set  consisting  of  three 
75  kilowatt  transformers  with  secondaries  wound  "delta," 
deliver  current  at  1000  volts  for  operating  power  circuits 
through  the  use  of  induction  motors.  The  third  set,  con- 
sisting of  three  40  kilowatt  transformers,  also  wound 
"delta,"  delivers  current  at  3000  volts  for  the  vineyard  and 
other  outlying  districts.     A   5   kilowatt  induction  motor 
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FIGURE    13— GENERATOR    AND    HIGH    POTENTIAL    SWITCHBOARDS    AT    THE    POWER    HOUSE,    SHOWING 
METHOD    OF    HIGH    POTENTIAL    WIRING    AND    LIGHTNING    ARRESTERS. 


over  this  pole  line  are  truly  marvelous.  Iiunning's  dust 
transmitters  of  a  type  that  do  not  infringe  the  patents  of 
the  American  Bell  Telephone  Company  are  used  over  a 
circuit  of  No.  14  hard  drawn  copper  wire  supported  by  por- 
celain knobs.  The  telephone  circuit  is  transposed  at  every 
fifth  pole  through  the  use  of  Locke's  transposition  insula- 
tor, and  the  line  is  absolutely  quiet  despite  the  facts  that  its 
length  is  34-|-  miles  and  that  the  initial  potential  is  11,000 
volts. 

THE  SUB-STATION". 

The  transmission  lines  enter  the  sub-station  in  Fresno 
in  the  manner  clearly  shown  in  Figure  18.  The  high 
potential  switchboard  there  shown  is  not  accessible  and  the 
switches  are  thrown  by  the  use  of  a  long  bamboo  pole  with 
a  ring  on  the  end.  It  is  difficult  to  measure  the  length 
of  the  arc  drawn  out  on  throwing  the  switches  because  of 
irradiation,  but  even  at  full  load  it  does  not  appear  to  be 


drives  a  Sturtevant  blower  for  the  cooling  of  the  transform- 
ers and  the  fact  that  this  motor  is  belted  to  the  blower 
forms  the  only  inharmonious  feature  in  the  equipment  of 
the  sub-station. 

From  these  transormers  the  current  is  carried  to  the  low 
potential  board  which  is  not  fully  completed  at  the  present 
time.  This  board  was  designed  by  Mr.  Ernest  I.  Dyer  of 
the  General  Electric  Company  and  consists  of  ten  panels 
all  but  one  of  which  are  now  in  operation.  Of  these,  five 
are  for  controlling  the  low  potential  incandescent  service; 
one  panel  controls  the  3000-volt  vineyard  circuit;  one  con- 
trols the  Chinatown  1000-volt  incandescent  service;  two 
panels  control  the  1000-volt  mains  for  the  outlying  resi- 
dence lighting;  and  the  last  panel  controls  the  induction 
motors  driving  the  Brush  arc  light  machines  shown  in  Fig- 
ure 19.  Each  of  these  arc  lighting  sets  consists  of  a  three- 
phase  induction  motor  direct  coupled  to  an  SO  lamp,  2000 
candle  power,  Brush  arc  lighting  dynamo,  run  at  700  revolu- 
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Figure  14— A  Portion  of  the  Mountain  Pole  Line,  With  the 
Power  House  Site,  Pipe  Line  and  Reservoir  Mountain  in 
the  Background. 

tions  per  minute.  A  special  switchboard  for  the  are  light- 
ing service  and  which  is  not  shown  in  the  illustrations  is  of 
one  panel  carrying  six  circuits  and  provided  with  two 
Weston  ammeters  and  four  type  "A"  Thomson-Houston 
lightning  arresters,  together  with  the  usual  accompaniment 
of  spring  jacks  and  the  differential  equipment  of  the  new 
regulator  for  Brush  "Z"  type  dynamos.  The  1000- volt  pow- 
er service  is  taken  direct  from  the  transformer  to  the  line 
and  the  Chinatown  service  is  rendered  through  a  special 
3000-volt  transmission  to  Chinatown,  where  step-down 
transformers  reduce  the  potential  to  115  volts  for  distribu- 
tion on  the  four-wire  system. 

The  entire  business  section  of  the  town  has  been  wired  up 
uniformly  with  the  four-wire  system.  No.  0000  B.  &  S. 
bare  copper  wires  are  used  almost  exclusively  as  feeders 
and  are  so  arranged  that  wires  to  the  south  and  west  of  pole 
lines  are  the  neutral  wires  and  those  adjacent  thereto  are 
the  "A,"  "B,"  "C"  wires  respectively  in  the  order  of  their 
sequence.  This  arrangement  is  due  to  Mr.  J.  1ST.  Smith, 
Chief  Electrician  of  the  San  Joaquin  Electric  Company. 

The  regulation  of  all  circuits,  whether  for  power  or 
incandescent  service  is  effected  through  potential  regulators 
introduced  into  each  outgoing  circuit  and  by  means  of 


which  the  voltage  is  regulated  at  centers  of  distribution. 

BATES     OF    SEBVICE. 

A  surprising  feature  in  connection  with  the  San  Joaquin 
Electric  Company  is  the  remarkably  low  rate  at  which  elec- 
tric service  is  rendered.  The  company  has  secured  the 
municipal  lighting  contract  for  lighting  the  city  of  Fresno 
with  2000  c.  p.  are  lamps  at  the  rate  of  $6.4-5  per  lamp  per 
month,  all  night  and  every  night.  Electric  power  is  deliv- 
ered approximately  at  the  rate  of  $64.00  per  h.  p.  per  year 
24-hour  service,  and  incandescent  service  is  rendered  by 
meter  rates  or  flat  rates.  The  rate  for  meter  service  is  15 
cents  per  kilowatt  per  hoar,  with  discounts  varying  from 
5  per  cent  to  25  per  cent,  according  to  consumption.  In 
residence  lighting  fiat  rates  prevail  exclusively  and  the  novel 
system  has  been  inaugurated  of  charging  for  service  accord- 
ing to  the  location  of  the  lamp  at  the  following  rates  per 
month : 

Sitting  room,  30  cents  per  16  c.  p.  lamp  per  month. 

Halls,  dining  room,  or  kitchens,  25  cents  per  16  c.  p. 
lamp  per  month. 

Parlors,  pantries,  and  barns,  15  cents  per  lamp  per  month. 

Bed  and  bath  rooms,  cellar,  garret,  10  cents  per  lamp 
per  month. 


Figure  IE— View  of  the  Pole  Line  Near  Fresno  City. 
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The  very  favorable  rates  which  have  been  established  by 
the  San  Joaquin  Electric  Company  for  power  service  have 
already  brought  it  several  large  contracts,  principally  among 
which  is  that  of  the  Sperry  Flour  Mills,  which  is  being 
operated  by  a  150  kilowatt  synchronous  motor  running  at 
GOO  revolutions  per  minute.  The  city  water  works  will 
also  be  run  by  electric  power  and  a  75  kilowatt  induction 
motor  belted  to  a  Root  rotary  pump  having  a  capacity  of 
3,000,000  gallons  daily  lias  been  installed.  This  latter 
equipment  will  displace  a  4,000,000  gallon  triple  expansion 
Holly  ^team  pump  now  used.  At  the  present  time  the 
company  is  burning  about  IfiOO  incandescent  lamps  and  has 
contracts  secured  for  1100  additional  lamps.  It  is  also  pre- 
pared to  enter  upon  its  street  lighting  contract  as  soon  as 


restricting  the  means  of  lighting  to  the  use  of  gas  and  arc 
lamps.  As  a  result  of  Mr.  Eastwood's  efforts,  Mr.  J.  J. 
Seymour,  President  of  the  Fresno  Water  Company,  became 
interested  in  the  enterprise  and  they  soon  organized 
the  San  Joaquin  Electric  Company.  This  was  accomplished 
on  April  2nd,  1895,  since  which  date  the  scheme  has  been 
perfected  and  the  plant  is  now  practically  completed.  It 
would  be  difficult  to  find  a  proposition  of  such  magnitude 
that  has  been  handled  with  greater  celerity,  and  the  instal- 
lation stands  a  fitting  monument  to  the  genius  and  energy 
of  California  promoters.  While  the  business  detail  has  been 
handled  mainly  by  Mr.  Seymour,  as  President  and  Manager 
Mr.  Eastwood  has  had  charge  of  all  engineering  and  super- 
intendence, and  his  ideas  ai'e  impressed    so    thoroughly 


FIGURE    16— BEAR    VIEW    OF    THE    SUB-STATION    IN    FRESNO,    SHOWING    MODE     OF    ENTERING    HIGH 

POTENTIAL    CIRCUITS. 


its  pole  lines  have  been  completed,  and  is  ready  to  deliver 
power  as  fast  as  motors  are  received. 

PROMOTERS  OF  THE  ENTERPRISE. 

The  conception  of  the  plant  of  the  San  Joaquin  Electric 
Company  is  due  to  Mr.  J.  S.  Eastwood,  a  Civil  Engineer  of 
Fresno,  who  from  his  familiarity  with  the  mountainous  reg- 
ions in  the  Sierras,  back  of  Fresno,  had  long  been  impressed 
v  ith  the  magnitude  of  the  water  power  there  available,  and 
as  soon  as  the  feasibility  of  electric  transmission  over  long 
distances  had  been  commercially  assured,  he  began  the 
organization  of  a  company  for  the  purpose  of  developing 
water  power  and  transmitting  its  energ}'  to  Fresno.  Fresno 
offered  a  particularly  favorable  field  for  the  introduction 
of  electric  light  and  power,  because  of  the  high  price  of 
fuel  and  the  fact  that  the  influences  of  the  lighting  inter- 
ests theretofore  existing  had  been  bent  in  the  direction  of 


throughout  the  various  brandies  of  the  work  that  he  can 
not  but  have  won  for  himself  lasting  fame  in  the  develop- 
ment and  control  of  high  heads  of  water. 

The  electrical  apparatus  used  throughout  is  the  three- 
phase  type  of  the  General  Electric  Company,  and  the  en- 
tire installation  was  placed  under  the  supervision  of  Mr. 
J.  A.  Lighthipe,  Chief  Engineer  of  the  Pacific  Coast  office 
of  the  General  Electric  Company,  and  who  was  assisted  by 
Mr.  C.  O.  Schaefer,  Superintendent  of  Construction  of  the 
sub-station;  Mr.  A.  C.  Jewett,  Superintendent  of  Construc- 
Tion  of  the  power  house,  and  Mr.  B.  O.  Boswell,  Superin- 
tendent of  line  Construction. 

This  describes  the  electric  transmission  plant  which  ex- 
ceeds all  others  in  the  world  in  the  combined  points  of  size 
of  plant,  distance  of  transmission,  and  height  of  head  ot 
water  used.  It  has  an  unfailing  supply  of  50,000  h.  p.  of 
water  available. 
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THE  SCIENTIFIC  APPLICATION  OF  ELECTRIC- 
ITY IN  MEDICINE— II. 


BY  W.    N.    WILLIAMS,    M.    D. 


In  reference  to  the  human  body  as  a  conductor  of 


five  inilliamperes,  which  would  be  a  result  difficult  to 
attain  under  ordinary  circumstances. 

For  various  reasons  the  Faradic  or  induced  current 
is  not  so  often  indicated  or  applied  in  electro-thera- 
peutics as  the  galvanic  current.  As  yet  there  is  no 
scientific  means  of  determining  its  physiological  effi- 
ciency or  its  therapeutic  measurement,  hence  it  has 
made  but  little  progress  as  compared  with  other  cur- 
rents during  the  past  twenty  years.     Among  the  spec- 


Figure    17— High    Potential    Switchboard   at    Sub-Station,   Showing    Lightning 
Arresters   and   Choke   Coils. 


electricity,  it  may  be  interesting  to  state  that  ihe  re- 
sistance from  hand  to  hand  is  from  2000  to  5000  ohms, 
which  is  more  than  twice  the  resistance  of  the  Atlantic 
cable.  A  battery  of  five  primary  zinc  carbon  elements, 
equal  to  10  volts,  in  passing  through  2000  ohms,  gives 


ialists,  there  is  a  tendency  to  favor  those  instruments 
giving  varying  resistances  and  electro-motive  forces 
from  different  lengths  and  thicknesses  of  wire.  A 
standard  instrument  much  used  at  present  is  the  Du- 
bois-Reymond  coil,  which  is  so  arranged  that  the  sec- 
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ondary  slides  over  the  primary  coil,  by  means  of  a  rack 
and  pinion  adjustment.  The  therapeutic  effect  of  tiie 
secondary  coil,  which  is  of  long  hue  wire,  is  sedative 
and  pain-relieving,  and  many  of  the  coils  now  made 
have  secondary  coils,  of  tine  wire  wound  in  various 
lengths,  but  such  coils,  however,  are  not  in  general 
use. 

The  various  electrodes  for  applying  the  Faradic  cur- 
rent have  changed  but  little  from  the  older  forms. 
Electrical  massage  has  become  a  useful  and  effective 
means  for  treating  some  forms  of  nervous  disease.  Far- 
adism  is  used  in  this  treatment  and  is  applied  by  plac- 
ing one  electrode  in  a  fixed  position,  the  other  elec- 
trode being  the  hand  of  the  operator,  passed  over  the 
skin  and  muscles  of  the  patient,  thus  applying  the  elec- 
tricity and  massage  with  the  same  hand.     The  dry  cell 


agreeable  and  equally  developed  at  either  pole,  and  pa- 
tients who  will  not  endure  the  weakest  current  from  a 
secondary  Faradic  coil,  will  cheerfully  submit  to  an 
application  of  this  sinusoidal  current. 

The  construction  of  the  Kennelly  machine  is  on 
scientific  principles.  The  field  frame  is  of  laminated 
iron,  supported  by  twelve  castings,  and  has  twelve 
poles.  On  each  pole  is  a  spool  with  two  series  wind- 
ings of  wire,  the  secondary  or  inner  winding  having 
eight  layers  of  fine  wire,  and  the  outer  or  primary 
winding  having  two  layers  of  coarse  wire.  By  this 
arrangement  the  armature,  when  driven,  transforms 
the  continuous  primary  current  into  alternating  cur- 
rent waves  in  the  secondary  circuit  and  by  the  ar- 
rangement of  the  armature  surface  these  waves  are 
made  sinusoidal. 


FIGURE    18— AN    INTERIOR    VIEW    OF    THE     SUB-STATION,    SHOWING     HIGH     POTENTIAL    SWITCHBOARD, 
STEP-DOWN    TRANSFORMERS,    BLOWERS.    INDUCTION    MOTORS    AND    ARC    DYNAMOS. 


Faradic  batteries  are  largely  replacing  the  old  style  of 
tiuid  cell  battery — and  wnere  a  portaole  battery  is  re- 
quired they  are  far  superior  in  every  respect.  Many 
styles  of  the  dry  Faradic  battery  are  made  so  small 
and  compact  that  they  may  be  easily  transported  in  the 
physician's  overcoat  pocket,  or  in  his  hand  satchel  with 
other  instruments. 

With  specialists,  the  tendency  seems  to  be  u.  favor 
of  the  new  sinusoidal  machine  as  a  substitute  for  the 
Faradic  coils.  Dr.  Aposoli,  the  great  French  electro- 
therapeutist,  was  among  the  first  to  recognize  the  su- 
periority of  this  current  for  medical  purposes  over  that 
of  the  secondary  current  of  the  Faradic  coil. 

Prof.  A.  E.  Kennelly  has  produced  aud  placed  upou 
the  market  a  machine  for  produciug  this  current.  It 
runs  very  smoothly  and  produces  a  current  of  a  most 
pleasing  character,  with  an  entire  absence  of  that 
pricking,  painful  sensation  characteristic  of  the  sec- 
ondary current  from  Faradic  coils.  In  the  Kennelly 
sinusoidal  machine,  therefore,  there  is  an  entire  ab- 
sence of  this  painful,  jerky,  interrupted  current.  As 
there  is  no  interruption  in  the  circuit,  it  is  a  simple, 
harmonic  wave,  undulating  equally  above  and  below 
the  line  of  zero  potential,  hence  the  sensations  pro- 
duced in  the  Kennelly  machine  instrument  are  soft, 


For  every  revolution  of  the  armature  twelve  com- 
plete periods  are  generated,  and  with  a  maximum 
speed  of  4,800  revolutions  per  minute  the  frequency 
may  be  carried  to  1920  alternations  per  second.  The 
alternator  is  arranged  to  be  driven  by  a  motor  on  a  120- 
volt  circuit,  and  the  primary  winding  is  excited  by  the 
same,  controlled  by  a  lamp  rheostat,  thus  affording  in- 
dependent graduation  of  frequency  in  the  secondary 
currents.  This  current  has  been  very  successfully  used 
by  Dr.  Apostoli  of  Paris. 

Professor  dArsonval  first  discovered  the  powerful 
action  of  this  current  on  all  living  bodies  submitted  to 
this  inductive  influence.  The  best  method  of  applying 
it  is  to  place  the  patient,  free  from  all  contact  with 
electrodes,  in  the  circuit  of  a  larger  solenoid  traversed 
by  these  currents.  The  patient  being  thus  completely 
insulated,  the  currents  which  circulate  in  his  body  by- 
auto  -  condition  have  their  origin  in  his  tissues, 
the  body  playing  the  role  of  a  closed  induced  circuit. 
By  these  methods  the  physiological  discoveries  of 
dArsonval  are  verified,  and  we  are  able  to  prove  the 
powerful  influence  of  these  currents  upon  the  vaso- 
motor system.  Although  they  produce  no  sensation 
and  have  no  apparent  effect  on  the  motor  or  sensory 
nerves  they  are  found  to  exert  a  powerful  action  on  ail 
the  nutritive  functions. 
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EDITORIAL. 


The  central  stations  belonging  to  electric 

lighting  plants  and  street,  railroad  eompan- 

EC0N0MIES        j      upon  the  Pacific  coast  are  so  large  and 
IN  COAL 
CONSUMPTION       we^  kuLft  that  one  should  perhaps  hesitate 

before  criticising  in  any  particular  their 
methods  in  handling  fuel  or  generating 
steam.  Much  capital  has  been  expended  upon  water  cooling- 
plants  for  condensers  and  the  subject  of  steam  economisers 
lias  been  so  carefully  worked  out  by  our  central  station  en- 
gineers that  one  would  not  expect  to  find  any  question  con- 
cerning the  use  and  quality  of  coal  neglected  in  station 
construction.  At  the  same  time  an  examination  of  many 
of  the  large  central  station  plants  situated  upon  the  coast, 
will  disclose  the  fact  that  they  are  generally  employing 
expensive  "Welsh  coal  to  the  almost  entire  exclusion  of  the 
cheaper  fuels  which  may  be  obtained  nearer  home.  It  is 
true  that  the  coals  used  are  the  highest  in  calorific  power 
io  be  found  in  the  coal  mines  of  the  world,  but  at  the  same 
time  it  is  equally  true  that  the  expense  of  these  coals  per 
calorie  is  greater  than  that  of  the  inferior  native  products, 
the  reason  of  their  choice  being  that  with  the  existing  fur- 
naces the  production  of  steam  is  less  expensive  with  the  more 
costly  coal. 

"While  this  fact  reflects  credit  upon  the  engineers  who 
have  charge  of  the  existing  plants,  at  the  same  time  it  is  not 
equally  to  the  credit  of  those  who  were  called  upon  to  de- 
sign the  plants  or  upon  those  who  may  modify  these  plants 
after  they  have  been  designed.  The  construction  of  a  fur- 
nace necessary  to  burn  anthracite  coal  is  undoubtedly  less 
expensive  than  the  construction  necessary  for  an  equally 
high  efficiency  in  the  combustion  of  cheaper  grades  of  coal, 
and  where  the  difference  in  price  of  the  two  coals  does  not 
warrant  a  great  furnace  expenditure,  there  is  no  doubt  but 
that  the  coal  of  the  highest  calorific  power  is  the  cheapest 


hroughotit  the  South  of  England  and  along  the  Atlantic 
seaboard,  while  the  practice  among  central  station  man- 
agers along  the  Mississippi  river  has  clearly  indicated  that 
within  reasonable  limits  the  cheapest  coal  is  the  cheapest 
steam  producer,  whenever  the  engineer  of  construction  has 
carefully  studied  the  low  grade  fuels  available  and  has  in- 
stalled boiler  furnaces  adapted  to  their  combustion  with 
.high  economy. 

The  difference  in  price  between  high  and  low  grade  fuels 
is  even  larger  upon  the  Pacific  coast  than  it  is  along  the 
Mississippi  river,  and  yet  Western  engineers  have  not  thor- 
oughly attacked  the  problem  of  the  economical  combustion 
of  low  grade  fuel.  The  newer  power  houses  of  the  Market 
Street  Railway  Company  in  San  Prancisco  have  been 
equipped  for  the  combustion  of  cheap  coal  and  there  is  no 
doubt  that  such  an  equipment  will  prove  its  wisdom  when 
the  yearly  coal  bill  has  been  considered.  Through  the  in- 
fluence of  these  plants,  we  may  hope  to  see  tins  subject  care- 
fully taken  up  by  central  station  designers  with  the  unques- 
tionable effect  of  reducing  the  cost  of  energy  delivered  by 
the  station.  The  present  practice  of  buying  coal  by  the 
amount  of  steam  produced  is  one  which  tends  to  crystalize 
all  the  old  errors  that  have  been  made  in  original  furnace 
design,  even  if  the  method  of  thus  paying  for  the  coal  sup- 
ply is  followed  it  is  a  better  practice  and  better  contracts 
should  result  from  the  careful  overhauling  of  boiler  fur- 
naces and  the  construction  of  such  furnaces  as  will  allow 
the  employment  of  the  cheapest  coals  on  the  market  at 
their  Inghest  efficiencv. 


The  recent  announcement  of  consolida- 
tion between  the  electric  and  gas  companies 
COMBINATION      of  g,m  ]7ranciseo  compels  one  to  consider 
FOR  GENERAL  L 

GOOD  whether  tne  general  consequences  of  such 

movements  act  for  the  benefit  of  the  cus- 
tomers, as  well  as  for  the  stock- 
holders. The  term  "combination"  or  "''trust"  has 
come  to  mean  much  oppression  throughout  the  country  on 
account  of  the  fact  that  many  large  organizations  have  en- 
deavored to  use  their  power  in  a  manner  which  is  oppressive 
to  their  patrons.  Such  action  has  often  been  required  by 
the  excessive  capitalisation  of  the  concerns  entering  into 
combinations,  as  well  as  on  account  of  the  fact  that  these 
combinations  are  at  once  plunged  into  both  ruinous  compe- 
tition and  unwarranted  litigation,  brought  about  by  the 
odium  attached  to  the  name  of  "combination."  It  is  ob- 
vious to  any  one  who  has  considered  the  lighting  situation 
in  a  large  city  that  more  advantages  are  to  be  gained  from  a 
great  combination  than  from  excessive  over-competition, 
since  consolidated  companies  stand  toward  the  public  in 
the  light  of  a  municipal  corporation,  while  their  private 
management  guarantees  an  operation  far  more  economical 
than  can  be  obtained  by  any  municipality. 

It  is  impossible  to  say  that  any  great  company  depend- 
ing upon  a  city  for  its  franchise  can  be  divorced  entirely 
from  politics,  so  that  in  comparing  it  with  the  business 
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undertakings  of  a  municipality  we  have  in  both  cases  politi- 
cal expense  which  in  either  case  may  or  may  not  become 
an  excessive  burden.  This  political  burden  is,  as  we  have 
already  stated,  very  frequently  the  reason  for  excessive 
charges  by  a  great  corporation,  and  we  believe  that  should 
the  people  of  the  cities  devote  the  same  attention  to  pre- 
venting the  blackmailing  of  such  business  enterprises  by 
the  politicians '  as  they  at  present  devote  to  the  private 
affairs  of  the  corporation  itself,  the  expense  of  the  corpora- 
tion would  be  so  far  reduced  as  to  enable  it  to  furnish  power 
or  gas  at  rates  which  would  be  below  those  possible  with 
the  two  companies  in  competition,  as  well  as  at  rates  below 
an ;  which  the  city  could  establish,  should  a  municipal  plant 
be  installed.  If  politics  could  be  eliminated  altogether 
from  the  business  management  of  the  lighting  industry, 
the  consolidated  company  would  depend  upon  its  good  be- 
havior for  patrons  and  non-interference  in  its  business, 
and  there  is  no  doubt  but  that  the  ultimate  effect  of  such 
consolidation  would  then  be  of  unmixed  benefit  to  its  pa- 
trons. 


The  quality  of  cables  to  be  used     in 
underground  construction  in  high    po- 

TFSTINC 

UNDERGROUND     tential  working  bas  become  a  consider- 
CABLES  ation  of  increasing  importance  since  the 

large  cities  are  demanding  the  condemna- 
tion of  the  overhead  electric  lines.  In  view 
of  this  fact  it  is  important  to  obtain  as  much  as  can  be 
had  of  the  history  of  underground  construction  and 
as  wide  a  knowledge  as  possible  of  the  experiments 
that  have  been  tried  in  cable  manufacture.  In  this 
connection  it  is  well  to  point  out  the  action  which  is  ap- 
parent in  the  breaking  down  of  any  electric  cable  by 
high  potential  current.  With  all  cables  insulated  by 
the  use  of  fibres  or  any  diaelectric  excepting  the  solid 
gums  like  gutta  percha  and  vulcanized  India  rubber, 
there  seems,  upon' experimentation,  to  be  found  what 
might  be  called  a  critical  breaking  down  point  which 
is  dependent  upon  the  character  of  the  insulation  but 
not  upon  it  thickness.  By  this  we  mean  that  the  satu- 
rated fibre  insulated  cable  will  fail  under  the  applica- 
tion of  a  certain  value  of  electro-motive  force  and  an 
increase  in  the  thickness  beyond  a  certain  limit  will  not 
appreciably  increase  the  resisting  power  of  this  par- 
ticular insulating  material.  This  anomalous  result 
may  perhaps  be  explained  by  a  reference  to  the  experi- 
ments which  have  been  performed  upon  cables  insu- 
lated with  paper,  in  which  it  has  been  found  that  the 
breaking  down  point  is  lower  with  dry  paper  insula- 
tion than  with  paper  insulation  which  has  been  satu- 
rated in  spite  of  a  lower  insulation  resistance,  and  that 
the  breaking  down  E.  M.  F.  for  a  cable  insulated  with 
dry  paper  is  approximately  the  same  as  the  E.  M.  F. 
necessary  to  spark  across  the  freshly  cut  end  off  a  paper 
insulated  cable,  thus  indicating  that  the  breaking  down 
of  any  cable  takes  place  through  the  movements  of 
electrified  particles  carrying  a  charge  from  the  core  to 
the  cable  sheath  until  finally     charrinc;     takes  place 


when  conduction  follows.  Air  bubbles,  which  are 
spaces  containing  ratified  air  within  the  insulation  of 
the  cable,  are  found  also  to  have  an  important  bearing 
upon  this  value  which  may  be  called  the  critical  break- 
ing down  strength  of  the  insulation.  From  these  consid- 
erations a  caution  can  be  issued  to  all  users  of  under- 
ground cable  that  their  cables  for  high  F.  M.  F's. 
should  be  chosen,  not  so  much  for  the  strength  of  the 
insulation  resistance  as  shown  by  a  galvanometer  test, 
but  by  their  physical  characteristics  of  the  dielectric 
and  perfection  of  manufacture  as  may  be  indicated  by 
high  potential  tests  carried  to  the  breaking  down  limit. 
The  dry  air  paper  insulated  cable  a  few  years  ago  ob- 
taied  many  friends,  and  at  the  present  time  we  find 
that  it  is  reappearing  in  England,  where  the  engineers 
will  undoubtedly  try  their  own  experiments  and  will 
probably  ultimately  arrive  at  the  same  conclusions  as 
have  been  arrivd  at  in  this  country,  that  the  breaking 
down  strength  of  paper  cables  unsaturated  is  less  than 
that  of  the  same  cables  saturated  with  any  simple 
liquid  dielectric.  A  little  care  and  a  little  study  of 
such  problems  will  always  guard  against  many  errors 
that  may  be  committed  by  those  who  are  unwilling  to 
examine  carefully  the  history  of  the  apparatus  they  are 
intendinu'  to  use. 


TRAFFICKING 

IN 


We  called  attention  a  few  months 
ago  in  our  columns  of  Passing  Comment 
to  the  demoralizing  effect  of  transfers 


TRANSFERS  on  street  railroads  in  increasing  the  op- 
portunities of  stealing  by  motormen 
and  conductors,  but  we  did  not  expect 
so  socn  to  see  the  moral  disadvantage  of  such  a  system 
exemplified  in  San  Francisco  and  extended  to  the  gen- 
eral public,  but  we  are  compelled  to  call  attention  to 
the  shameful  lack  of  moral  sense  possessed  by  the  pat- 
rons of  the  roads  in  that  city,  and  advocated  by  some  of 
the  more  important  newspapers.  We  refer  to  the  prac- 
tice of  handing  transfers  to  news  boys,  who  use  them 
as  premiums  in  aid  in  the  sale  of  their  papers.  Such 
practices  are  nothing  more  nor  less  than  theft,  and  no 
matter  how  we  may  feel  towards  the  monopoly  which 
operates  the  railroad  system,  we  cannot  but  see  that 
such  practices  must  have  a  demoralizing  effect  not  only 
upon  those  who  practice  this  system  of  stealing,  but 
also  upon  the  general  public,  when  the  newspapers  are 
led  by  it  to  advocating  the  time  honored  principle  that 
stealing  from  a  corporation  or  from  the  Government  is 
no  crime. 

Small  straws  show  the  direction  of  the  wind,  and  the 
public  sentiment  which  will  accept  such  principles  from 
the  daily  papers  is  surely  to  blame  for  thefts  in  munici- 
pal management  as  clearly  as  are  the  corrupt  officials 
themselves.  The  convenience  of  a  transfer  to  the  trav- 
eling public  and  the  premium  which  they  put  upon  rid- 
ing should  be  sufficiently  well  understood  by  the  rail- 
road management,  but  at  the  same  time  much  remains 
to  be  hoped  for  in  this  system  until  the  element  of  dis- 
honestv  has  been  eliminated  altogether  from  its  use. 


94 


THE  JOURNAL  OE    ELECTRICITY. 


[Vol.  II,  No.  4 


passing  Qommont 

AN  EDITORIAL  REVIEW  OF  CURRENT  EVENTS  AND 
PUBLICATIONS  OF  OUR  CONTEMPORARIES. 


THE  SPECTACULAR  IN  ELECTRICAL   ENGINEERING. 

The  managers  of  the  Electrical  Exhibition  in  New  York 
are  striving  after  spectacular  effects  and  have  developed 
two  of  the  most  striking  plans  that  have  heretofore  been 
feen  and  yet  perhaps  the  most  remarkable  thing  concerning 
these  exhibits  is  that  they  will  not  occur  to  electricians  as 
being  in  any  way  noteworthy  or  the  results  problematical. 
These  achievements  merely  mark  the  thorough  manage- 
ment of  great  electric  corporations,  rather  than  remarkable 
effects  of  electrical  engineering.  The  first  of  these  results 
was  the  opening  of  the  exposition  itself,  as  performed  by  an 
electric  signal  sent  from  New  York  to  San  .Francisco,  and 
thence  back  to  the  exhibition  building,  where  a  relay  was 
operated  and  the  machinery  of  the  exposition  started.  The 
second  startling  result  obtained  is  the  operation  of  a  small 
model  of  the  Niagara  power  plant  by  an  electric  motor 
driven  from  the  generators  established  at  the  Falls.  A 
further  employment  has  been  made  of  the  current  so 
transmitted  across  the  State  of  New  York  to  send  messages 
from  the  exposition  building  through  the  cables  to  Europe, 
tims  completing  the  transmission  of  Niagara  power,  not 
simply  across  the  State  of  New  York,  but  across  the  Atlantic 
Ocean  as  well.  Of  course,  no  effort  will  be  made  in  this 
experiment  to  produce  an  economical  transmission  of  pow- 
er over  so  great  a  distance,  but  the  fact  that  the  transmission 
can  he  made  shows  that  the  science  of  electrical  engineer- 
ing has  solved  the  long  distance  power  transmission  prob- 
lem without  reference  to  the  distance  and  that  the  question 
of  any  transmission  is  one  not  of  engineering,  but  of 
financial  results. 


;"THE  DOOM   OF  THE  CABLE  IN  SAN    FRANCISCO." 

In  the  February  number  of  the  Street  Eailway  Journal 
is  a  very  significant  article  by  S.  L.  Foster,  entitled  "The 
Doom  of  the  Cable  in  San  Francisco."  It  has  been  many 
limes  stated  and  as  often  denied  that  there  was  an  intention 
on  the  part  of  the  management  to  replace  all  of  the  San 
Francisco  cable  lines  with  electrical  construction  and  the 
people  have  fancied  to  read  in  such  a  change  some  inf ringe- 
ment  of  their  rights.  Since  every  touch  of  this  idea  must 
be  avoided  by  the  street  car  company,  it  has  persistently 
denied  the  existence  of  an  intention  to  alter  its  locomotive 
system.  Apparently,  however,  from  this  article,  it  has  at 
last  determined  to  announce  its  intention  of  gradually 
changing  its  entire  system  to  electric  haulage  and 
we  should  consider  the  consequent  effect  upon  the  city  and 
its  traffic. 

The  experience  of  other  American  cities  has  proven  that 
the  service  given  by  electric  roads  is  generally  preferred  to 
that  given  by  cable  roads,  with,  the  exception  of  those  in 
New  York  and  Chicago,  where  particular  conditions  ren- 
der the  cable  roads  acceptable.  In  New  York  the  traffic  is 
from  North  to  South  through  the  axis  of  the  island.     New 


Yorkers  are  unused  to  transfers  and  do  not  demand  trans- 
portation off  the  line  of  the  main  railroad.  In  Chicago  the 
cable  roads  connect  densely  populated  suburbs  with  the 
business  portion  of  the  city,  these  suburbs  lying  in  three 
different  directions,  north,  south  and  west;  but  if  now  we 
refer  to  the  cases  of  Boston  and  Philadelphia,  we  will  find 
cities  in  which  the  direction  from  the  business  section  to 
the  residences  of  business  men  is  indefinite,  and  in  conse- 
quence it  is  necessary  for  the  tram  lines  to  give  equal  trans- 
portation facilities  to  many  points  radiating  from  the  bus- 
iness center,  which  can  be  clone  only  by  the  means  of  elec- 
tric traction.  Very  much  the  same  case  is  found  in  San 
Francisco,  and  as  the  city  gows,  new  demands  will  be  made 
on  the  railroad  company  for  transportation  which  will  re- 
quire extra  line  construction  in  advance  of  increased  traffic. 
By  furnishing -more  cable  roads  the  company  would  be  re- 
quired to  operate  many  suburban  lines  at  ruinous  expense, 
and  the  public  would  be  called  on  even  more  often  than 
at  present  to  exchange  from  car  to  car,  thus  increasing  the 
already  intolerable  transfer  nuisance.  On  the  other  hand, 
with  electric  traction,  it  would  be  an  easy  matter  to  send  out 
cars  from  the  business  section  to  any  one  of  many  suburban 
points  without  materially  increasing  the  operating  expenses 
and.  at  the  same  time  reducing  the  annoying  necessity  of 
frequent  changes  from  car  to.  car.  The  attitude  of  the 
daily  press  has  made  the  public  at  present  unduly  sus- 
picious of  any  move  made  by  the  Market  Street  Eailway 
Company,  but  we  believe  that  the  near  future  will  demon- 
strate that  the  change  from  the  cable  to  electricity  has  been 
made  by  the  company  as  much  for  the  convenience  of  its 
passengers  as  to  increase  its  own  revenue. 


OVER    ZEALOUSNEKS. 

An  incident  illustrating  the  inconsistency  sometimes  ap- 
pearing in  editorial  utterances  is  found  in  a  recent  number 
of  a  lyocal  electrical  contemporary,  which  in  discussing  high 
potential  switchboards,  states  that  "the  Folsom-Sacramento 
transmission  plant  was  stopped  for  four  hours  recently  by 
damage  done  to  the  high  potential  switchboard  by  lightning. 
It  was  due  to  the  failure  on  the  part  of  the  contractor  to 
have  the  lightning  arresters  put  in.  They  should  have 
been  in  place  when  the  plant  was  first  started  up."  Then  the 
succeeding  paragraph  observes  that  the  amount  of  power 
required  for  operating  hoists  in  mines  is  an  important  con- 
sideration, and  that  inoperative  hoists  result  from  the  ten- 
dency of  mining  superintendents  to  underestimate  the  pow- 
er actually  consumed.  The  local  contemporary  continues: 
"This  old  story  has  again  been  repeated  in  the  history  of  the 
plant  just  started  in  Sonora  county,  for  supplying  power  to 
the  Eawhide  Mine.  The  company  furnished  the  machinery 
called  for,  but  the  mine  superintendent  had  under-esti- 
mated the  power  required  to  operate  the  hoist  and  trouble 
followed.  If  a  consulting  electrical  engineer  had  been  em- 
ployed at  the  start  there  would  have  been  no  trouble." 

The  suggestion  may  he  in  order  that  in  view  of  the  fact 
that  the  Folsom-Sacramento  transmission  was  placed  under 
the  direction  of  a  San  Francisco  firm  of  consulting  electrical 
engineers  whose  abilities  are  understood  by  engineers  in 
California,  if  not  in  the  East,  it  would  be  well  to  at  least 
place  such  discordant  observations  in  different  portions 
of  the  paper  that  the  sensibilities  of  the  parties  concerned 
may  not  be  offended. 
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CATALOGUE  OF  BOOKS  ON  ELECTRICITY,  ELEC- 
TRIC LIGHT,  THE  TELEPHONE,  ETC.— For  sale 
by  D.  Van  Xostrand  &  Co.,  23  Murray  Street,  New 
York.    Distribution  gratuitous. 

We  have  just  received  the  revision  of  D.  Van  Nostrand  & 
Co.'"s  Catalogue  of  electrical  books  bearing  the  date  of  April 
1896,  which  presents  some  distinct  features  as  a  book  cat- 
logue,  and  on  account  of  arrangement  into  subjects  forms 
a  work  of  particular  interest  and  importance.  This  com- 
pany was  the  first  one  in  America  to  issue  a  complete 
catalogue  of  electric  literature,  and  at  the  present  time  its 
catalogue  is  the  most  complete  published  by  any  bookseller. 
In  the  present  edition  they  have  abandoned  the  old  arrange- 
ment of  an  alphabetical  list  in  favor  of  an  author-catalogue 
subdivided  into  sections  according  to  a  very  satisfactory 
subject  classification  which  makes  the  catalogue  at  once  val- 
uable in  stud3-ing  a  given  subject,  and  renders  the  book 
easier  to  refer  to  in  case  any  particular  investigation  is  un- 
dertaken. Glancing  over  this  catalogue,  one  is  also  struck 
by  the  fact  that  within  the  last  two  or  three  years  many 
works  have  been  published  giving  systematic  treatment  of 
the  various  problems  in  electrical  engineering  which  have 
heretofore  only  been  presented  in  a  fragmentary  manner, 
.without  true  reference  to  actual  practice. 


THE  DYNAMO,  by  S.  R.  Bottone.  Ninth  edition.  New 
York:  Maemillan  &  Co.;  116  pages.  Price  90  cents. 
We  could  have  no  better  proof  of  the  interest  taken  by 
amateurs  in  the  manufacturers  of  experimental  dynamos, 
than  the  continued  success  of  this  little  book,  which  has 
carried  it  through  nine  editions  since  the  first  publication  in 
1887.  The  manner  of  treatment  adopted  by  the  author  is 
one  calculated  not  solely  to  enable  an  amateur  to  manufac- 
ture a  small  generator,  but  to  lead  him  to  the  study  of  the 
principles  underlying  the  action  of  such  a  machine.  At 
this  late  day,  however,  we  would  expect  to  find  enough 
experimental  workers  capable  and  wiling  to  manufacture 
a  more  perfect  dynamo  to  warrant  the  introduction  of  an 
appendix,  showing  the  importance  of  making  a  laminated 
armature  and  describing  the  method  of  carrying  this  out, 
especially  since  the  author  has  found  it  advisable  to  give 
methods  of  compound  winding,  as  well  as  complete  drum 
and  ring  aramture  windings  with  many-part  commutators. 
Such  criticism,  however,  represents  a  wish  for  a  more  com- 
plete work,  rather  than  a  criticism  of  that  which  is  done 
in  this  volume,  where  both  the  methods  of  construction  and 
methods  of  study  are  well  laid  out  and  carefully  described 
to  such  completeness  that  the  merest  novice  will  be  able  to 
follow  the  instructions  and  obtain  a  satisfactory  machine 
capable  of  delivering  a  small  current  and  to  gain  from  the 
work  an  elementary  knowledge  of  dynamo  machine  con- 
struction. 


SYNOPSIS  OF  CURRENT  LITERATURE    DURING 
1895.     By  Max  Osterberg,  E.  E.,  A.  M.     New  York: 

D.  Van  Nostrand,  1896,  pp.  143.     Price,  f  1. 

The  agitation  for  an  index  of  periodical  literature 
during  the  past  few  years  which  has  been  carried  on 
by  Mr.  Fred  DeLand  in  his  publication  "Electrical  Lit- 
erature," by  Professor  Sheperdson  before  the  Amer- 


ican Institute  of  Electrical  Engineers  and  by  many 
technical  journals  and  technical  societies  throughout 
the  country  is  bearing  practical  fruits  in  this  volume 
extracted  from  the  pages  of  "Electric  Power''  under 
the  editorship  of  Mr.  Osterberg,  which  has  the  great 
advantage  over  similar  previous  publications  of  being- 
issued  so  early  in  the  year  following  the  publication  of 
the  articles  indicated  and  for  the  reason,  if  for  no 
other,  will  be  found  of  great  value  to  electrical  en- 
gineers. In  order  to  condense  the  extent  of  the  work 
no  attempt  has  been  made  at  a  complete  index  of  all 
the  articles  indicated  and  for  this  reason,  if  for  no 
but  only  those  which  seem  of  the  greatest  importance 
to  the  editor,  which  plan  has  the  distinct  advantage  of 
bringing  the  publication  within  a  reasonble  limit  of 
size  and  price  and  will  in  time  make  a  series  of  such 
books  so  published  from  year  to  year  immensely  valu- 
able. At  the  same  time  the  selection  made  bears  the 
distinct  impress  of  the  editor's  mind,  which  is  further 
impressed  by  the  arrangement  of  the  articles  under  the 
various  headings  employed;  no  other  method  perhaps 
is  possible  for  publication  in  book  form  and  the  very 
limitation  of  the  articles  renders  the  classification  em- 
ployed easy  to  follow. 

The  ideal  synopsis  of  technical  literature  will  not 
be  reached  until  such  a  synopsis  can  be  published  by 
each  journal  covering  its  own  pages,  arranged  ujjon 
cards  without  headings  that  may  be  filed  in  the  library 
catalogue  of  each  subscriber  to  the  journal  according 
to  the  particular  system  of  classification  which  the 
subscriber  himself  will  choose.  Until  this  system  of 
indexing  journals  shall  be  adopted  throughout  tech- 
nical literature  we  must  rely  upon  some  such  a  cata- 
logue as  that  which  we  have  before  us.  Typographic- 
ally the  synopsis  of  Mr.  Osterberg  is  commendable  for 
its  clearness  by  which  aid  we  may  rapidly  run  over  the 
headings  in  any  section  of  the  book  without  being  con- 
fused with  the  digests  of  the  articles  themselves, 
though  these  digests  are  clearly  enough  printed  to  al- 
low easy  perusal  and  immediate  reference  to  the  orig- 
inal papers.  Technical  literature  is  often  at  fault  in 
adopting  ambiguous  headings  for  the  articles  pub- 
lished, and  here  again  we  find  that  Mr.  Osterberg's 
work  is  to  be  commended  for  the  banishment  of  the 
titles  printed  in  favor  of  short  titles  which  are  more 
descriptive  of  the  articles  themselves. 

Certain  phases  of  electrical  engineering  have  unfor- 
tunately appealed  but  little  to  this  editor  and  the  ar- 
ticles which  treat  of  these  subjects  have  either  been 
altogether  omitted  or  included  in  departments  where 
they  must  be  rediscovered  by  those  who  intend  to 
refer  to  them.  The  theories  of  currents  and  current 
measurements  we  find  here  well  classified  as  are  all 
articles  relating  to  the  manufacture  of  generating  and 
transmitting  machinery;  particular  processes  such  as 
metallurgy,  electro-therapeutics  and  electro-chemistry 
are  carefully  indexed,  but  we  fail  to  find  any  headings 
bearing  directly  upon  line  or  circuit  installation.  The 
subjects  of  fixtures,  subways,  fuses,  circuit  breakers 
and  other  matters  connected  with  them  have  been  ap- 
parently entirely  omitted,  although  as  we  all  know  im- 
portant additions  have  been  niade  to  the  literature  of 
these  subjects  during  the  past  year. 

In  conclusion,  we  must  commend  the  admirable  ar- 
rangement of  the  book  in  its  indices  and  general  sys- 
tem and  we  feel  that  we  can  assure  the  author  that  he 
has  performed  a  work  of  great  value  which,  as  he  no 
doubt  feels,  can  be  made  complete  only  by  an  active 
co-operation  of  others  who  are  capable  to  undertake  a 
similar  work  in  the  lines  which  he  has  omitted. 
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THE  DETEUMINATION  OF  A  LIGHT  UNIT. 


BY  D.    W.   MURPHY 


Within  the  past  few  years  the  determination  of  a  light 
unit  which  should  he  suitable  as  a  standard  with  which 
other  light  sources  could  he  compared,  has  received  no 
little  attention  in  the  scientific  world.  We  are  accustomed 
to  define  the  amount  of  light  given  off  by  a  source  as  being- 
equal  to  that  of  some  number  of  standard  candles,  by  a 
standard  candle  meaning  one  that  consumes  a  unit  mass  of 
wax,  paraffine  or  other  combustible  substance  in  a  unit  of 
time.  The  amount  of  light  from  such  a  standard  is  neces- 
sarily a  variable  quantity,  as  it  depends  upon  the  purity  of 
the  substance  consumed,  and,  as  is  the  case  with  all  flames, 
upon  the  meteorological  conditions  of  the  atmosphere. 
The  former  source  of  error  can  he  reduced  to  a  minimum 
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Figure  1  — Scheme  of  the  Lummer-Brodhum  Photometer 

by  using  a  well-defined  substance;  and  corrections  based  up- 
on experimental  data  can  be  made  for  atmospherical  chan- 
ges, reducing  the  results  to  standard  conditions.  The  final 
test,  however,  for  such  a  unit  as  a  standard,  is  whether  in 
the  hands  of  different  observers  concordant  results  can  be 
attained.  This  has  not  been  attained  by  any  form  of  candle 
yet  used.  Measurements  upon  a  paraffine  candle  in  use  for 
many  years  and  adopted  as  a  standard  in  Germany  show 
that  these  variations  were  not  less  than  10  per  cent. 

The  principal  requirements  of  a  light  unit  that  will  be 
serviceable  as  a  standard  are,  first,  that  it  shall  be  constant, 
and  second,  that  it  be  simple  enough  in  construction  that  it 
may  be  readily  reproduced.  The  first  requirement  is  one 
of  a  purely  scientific  nature,  and  may  aid  in  the  solution  of 
the  problem  from  a  practical  standpoint  just  in  proportion 
as  the  second  requirement  can  be  realized.  Since  no  stand- 
ard yet  prepared  has  given  constant  results  in  the  hands 
of  different  observers,  various  attempts  have  been  made  to 
find  some  more  reliable  source  with  which  comparisons  can 


be  made.  To  this  end  various  light  units  have  been  pro- 
posed; among  the  most  prominent  of  these  should  be  men- 
tioned the  Heffner  lamp  and  the  pentane  lamp  of  Vernon 
Harcourt.  These  are  both  open  flame  lamps,  the  substance 
used  in  the  first  being  amyl  acetate  and  in  the  second  pen- 
tane. M.  Viole  has  proposed  as  a  unit  the  light  emitted 
from  a  square  centimeter  of  platinum  at  its  temperature  of 
volitization.  This,  while  it  would  seem  to  promise  good  re- 
sults, has  not  met  with  success  in  the  hands  of  other  observ- 
ers. Another  standard  proposed  independently  by  Profes- 
sor S.  P.  Thompson  and  Mr.  James  Swineburn  was  to  use 
the  light  given  off  from  one  square  millimeter  of  the  crater 
of  the  positive  carbon  in  the  electric  arc  lamp.  None  of 
these  standards,  however,  together  with  the  many  more 
that  have  been  proposed,  have  fulfilled  the  conditions  re- 
quired of  a  practical  light  unit.  At  the  International 
Electrical  Congress  held  in  Chicago  in  1893  attempts  were 
made  to  bring  about  the  adoption  of  a  unit.  Of  those  con- 
sidered by  the  committee  the  Heffner  and  pentane  lamp 
were  the  most  promising.  Objections  were  made  to  the 
Heffner  lamp  that  the  flame  was  too  yellow  in  color,  and  to 
the  pentane  lamp  that  the  commercial  pentane  is  not  suffi- 
ciently well  defined.  Finally  the  objection  was  made  to 
all  open  flame  lamps  that  they  are  too  much  affected  by  the 
temperature,  pressure  and  moisture  of  the  air. 

The  committee  recommended  that  while  its  members 
realized  the  great  progress  made  by  the  construction  of 
these  lamps,  yet  it  was  unable  to  recommend  either  as  a 
light  standard.  If  further  invited  all  nations  to  make  re- 
seraches  in  common  on  practical,  well  defined  standards, 
in  the  hopes  of  realizing  an  absolute  unit.  Since  that  time 
some  further  progress  has  been  made  and  other  forms  of 
units  have  been  proposed.  The  most  of  these,  however, 
are  mere  proposals  of  what  may  be  a  constant  source,  but 
lacking  careful  experiments  to  recommend  them  to  favor. 

The  following  method  of  determining  a  light  unit  and 
the  one  which  seems  to  promise  best  results  so  far  attained 
has  been  used  by  Professor  Lnmmer  and  Dr.  Kurlbaum  of 
the  Physikalische  Eeichsawstalt.  As  a  unit  is  used  the 
light  emitted  from  a  square  centimeter  of  platinum  kept 
at  a  constant  temperature.  The  platinum  strip  is  heated 
by  an  electric  current;  the  temperature  is  defined  by  the 
relation  of  the  amounts  of  its  radiations  under  different 
conditions.  The  one  is  the  total  radiation  of  the  heated 
platinum,  the  other  consists  of  the  rays  which  pass  through 
a  definite  absorption  medium.  So  long  as  the  ratio  of  these 
two  remain  the  same  the  temperature  of  the  source  is  con- 
stant. The  amounts  of  these  radiations  are  measured  by 
means  of  the  bolometer.  The  principles  of  this  instru- 
ment, the  use  of  which  has  been  far  reaching  in  physical 
investigations,  were  first  worked  out  by  Suanberg  and  later, 
hut  independent  of  him,  by  Langley. 

The  essential  part  of  the  instrument  consists  simply  of  a 
high  resistance  placed  in  an  electric  circuit;  on  this  high 
resistance  part  of  the  circuit  radiations  are  allowed  to  fall 
and  the  change  in  the  resistance  clue  to  the  temperature 
change  measures  the  intensity  of  the  radiations. 

The  apparatus  used  by  Drs.  Lummer  and  Kurlbaum 
consisted  of  a   bolometer,    with    galvanometer    and  other 
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accessories  for  indicating  changes  in  resistance,  together 
with  the  light  source,  which  consisted  of  a  strip  of  platinum 
of  approximately  25  millimeters  wide,  60  millimeters  long 
and  0.01-5  millimeters  thick,  so  mounted  that  it  formed 
part  of  an  electric  circuit.  The  platinum  was  heated  to  a 
high  temperature  by  an  electric  current,  whose  strength 
could  be  regulated  by  a  variable  resistance.  The  light 
source  was  mounted  on  a  form  of  optical  bench,  with  two 
arms  at  right  angles  to  each  other.  Upon  the  one  arm 
the  bolometer  was  mounted,  and  upon  the  other  a  photo- 
meter. By  rotating  the  light  source,  which  was  at  the 
junction  of  the  two  arms,  on  a  vertical  axis  comparisons 
could  be  made  either  on  the  bolometer  for  the  intensity 
of  the  radiations  or  on  the  photometer  for  the  light  inten- 
sity. The  photometer  used  was  of  the  Lummer-Brodhum 
type;  the  light  with  which  the  standard  was  compared  was 
an  incandescent  lamp  burning  under  a  current  of  low  in- 
tensity. 

Previous  results  show  that  by  burning  a  lamp  in  this 
manner  its  intensity  could  be  kept  constant  for  a  very 
long  period. 

The  general  scheme  of  the  apparatus  is  shown  by  Fig.  1. 
A  is  a  circular  plate  of  marble  upon  which  the  platinum 

strip,  S,  is  mounted.     A  is  so 
made   that  it  turns   about   an 
axis  passing  through  its  center. 
The  platinum,  S,  is  connected 
with  copper  electrodes,  which 
are  connected    with  the    bat- 
tery, B.     B  is  a  variable  resist- 
ance.    On  the  one  arm  of  the 
bench  is    the    box,    0,    which 
contains  the  bolometer,  which 
•    is  connected  on  a  battery  cir- 
cuit with  the  galvanometer,  G. 
Between  the  light  source  and  the  bolometer  is  placed  the  ab- 
sorption   cell    C.     This  cell  is    supported    on    a  moveable 
screen  so  that  it  may  be  carried  out  of  the  path  of  the  ray 
when  it  is  desired  to  allow  the  entire  radiation  to  fall  upon 
the  bolometer.     On  the  other  arm  of  the  bench  P  and  L 
represent  respectively  the  photometer  and  the  lamp  against 
which  the  standard  was  compared. 

The  bolometer  was  made  in  the  following  manner:  A 
platinum  plate  is  placed  between  two  silver  plates  of  some 
ten  times  its  own  thickness:  the  plates  are  then  jDassed 
through  rollers,  the  distance  between  which  is  constantly 
decreasing.  As  the  silver  plates  become  thin  they  are 
strengthened  by  being  placed  between  copper  plates  and 
the  rolling  continued  until  the  platinum  is  of  the  required 
thickness.  In  this  manner  a  coherent  piece  of  platinum 
as  thin  as  1-3,000  millimeters  may  be  obtained.  For  prac- 
tical working,  however,  a  thickness  of  about  three  times 
this  amount  was  more  satisfactory.  The  thickness  of  those 
used  in  the  experiment  was  1-1,200  millimeters.  When 
rolled  to  this  tliiekness  the  silver  adheres  firmly  to  the 
platinum  and  serves  as  a  vehicle  for  handling  it  in  a  manner 
that  would  be  otherwise  impossible.  The  silver  sheet  is 
then  mounted  on  "lass  with  Canada  balsam  and  cut  on  the 
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Figure  2 


engine  in  the  form  shown  in  Fig.  2.  The  twelve 
strips  are  each  1  millimeter  wide, 
1.25  millimeters  apart  and  3.2  cen- 
timeters long.  The  plate  after 
being  cut  in  this  form  is  mounted 
on  a  frame  of  slate,  the  extremities 
being  soldered  to  copper  electrodes. 
Fig.  Ill  shows  the  manner  in 
which  the  mounting  is  done;  c,  d, 
k,  i  is  the  frame  of  slate,  w  and  w' 
the  copper  electrodes  to  which  the 
figure  3  extremities  of   strips   are   soldered. 

After  the  mounting  has  been  clone 
the  silver  is  removed  by  immersing 
in  nitric  acid. 

The  plate  is  removed  from  the  glass  by  chloroform  and 
fastened  to  the  frame  by  means  of  resin  dissolved  in  ether. 
To  protect  the  extremities  of  the  strips  from  the  action  of 
the  acid  they  are  covered  with  Japan  varnish. 

The  surface  of  the  platinum  is  blackened  in  order  that  it 
may  absorb  all  rays  received  upon  it.  The  blackening  was 
done  by  means  of  platin  black,  thrown  down  by  electrolysis, 
in  a  weak  solution  of  platin  chlorid  and  hydrochloric  acid. 
Two  bolometers  prepared  as  above  described  were  placed 
one  behind  the  other,  so  that  the  strips  of  one  covered  the 
spaces  of  the  other,  thus  forming  a  nearly  continuous  sur- 
face on  which  the  radiations  were  received. 

The  two  pairs  of  bolometers  were  connected  so  that  they 
formed  the  four  arms  of  a  Wlieatstone  bridge.  The  radia- 
tions fell  upon  the  two  opposite  arms  of  the  bridge. 

The  bolometers  mounted  in  the  form  for  the  use  are 
shown  in  Fig.  4.  The  two  pairs  are  mounted  in  the  hard 
rubber  standards,  h  and  h'.  The  radiations  fell  upon  those 
in  h.  The  openings,  S,  S'  allow  air  to  circulate  freely 
through  the  apparatus.  The  plate  g  is  of  copper,  black- 
ened so  that  it  will  absorb  all  rays  which  fall  upon  it  and 
serves  as  a  screen  to  protect  the  bolometers  mounted  in  h'. 
The  absorption  cell  consisted  of  a  ring  of  glass  with  sides 
formed  of  parallel  quartz  plates.  The  quartz  plates  were  1 
millimeter  thick  and  2  centimeters  distant  from  each  other. 
The  cell  was  filled  with  pure  water. 

The  temperature  of  the  glowing  platinum  was  so  regu- 
lated that  the  total  radiation  which  fell  upon  the  bolometer 
was  to  that  which  passed  through  the  absorption  cell  in  the 
ratio  of  10  to  1. 

From  a  consideration  of  the  curve  of  the  intensity  of  ra- 
diations it  is  clear  that  this  could  be  the  case  only  when 
the  temperature  of  the  radiating  source  remained  constant. 
The  amounts  of  the  radiations  were  measured  by  the  gal- 
vanometer deflections.  Since  it  was  impractical  to  work 
with  deflections  one  of  which  was  ten  times  as  great  as  the 
other,  the  deflections  were  made  equal.  For  this  three  dif- 
ferent methods  were  used.  The  first  was  to  shunt  the  gal- 
vanometer so  that  only  1-10  of  the  current  passed  through 
when  the  total  radiations  were  received. 

The  second  was  by  changing  the  resistances  of  the  entire 
circuit  so  that  their  values  were  in  the  ratio  of  10  to  1  for 
the  total  and  partial  radiations.     This  method  was  practi- 
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eal  for  relative,  but  not  for  absolute,  measurements. 

The  third  method  consisted  in  changing  the  distances  of 
the  bolometer  from  the  radiating  source  so  that  the  distance 
for  the  total  radiations  was  to  that  of  the  partial  radiation 
in  the  ratio  of  tbe  square  root  of  10  to  1. 

At  a  fixed  distance  before  the  glowing  platinum  a  dia- 
phragm of  exactly  1  square  centimeter  area  was  placed; 
the  light  which  passed  through  this  diaphragm  was  taken  as 
the  unit. 

During  the  experiments  the  temperature  of  all  parts  of 
the  apparatus,  whose  temperature  change  could  affect  the 
results,  was  kept  constant  by  being  enclosed  in  hollow- 
walled  cases  through  which  water  was  allowed  to  flow. 

In  order  to  reproduce  this  light  unit  it  is  necessary  to 
measure  accurately  the  size  of  the  diaphragm  and  the 
thickness  of  the  absorption  cell,  since  these  are  the  sources 
of  error  which  most  affect  the  results.  Another  but  very 
small  inaccuracy  is  introduced  bjr  a  change  in  the  thick- 
ness of  the  black  on  the  bolometer.  It  was  found  that  a 
change  of  50  per  cent  in  the  thickness  of  this  black  gave 
a  change  of  2  per  cent  in  the  light  unit.  This,  however, 
is  small  when  we  consider  that  the  process  of  blacking  is 


Figure  4  —  A  Two-pair  Set  of  Bolometers  — From  "Zeitschrift 
fur  Instnimentenkunde,"  March,  1892. 

based  upon  conditions  quite  readily  reproduced,  so  that 
the  errors  in  the  thickness  of  the  black  may  be  made  very 
small. 

A  series  of  observations  made  with  different  bolometers 
prepared  in  the  same  way  gave  results,  the  greatest  varia- 
tions of  which  were  0.6  per  cent. 

The  above  method  shows  it  to  be  jiossible  to  define  a 
light  unit  in  terms  of  absolute  units.  It  is,  however,  only 
a  definition  and  not  an  expression  for  the  unit  in  absolute 
terms.  As  the  term  light  involves  not  only  the  energy  of 
the  vibrating  particle  but  the  physiological  effect  upon  the 
retina  it  is  impossible  to  express  a  light  unit  in  absolute 
terms  in  the  manner  that  we  are  able  to  express  a  unit  of 
work.  It  is  therefore  impossible  to  express  it  in  terms  of 
C.  G.  S.  system  or  at  present  in  any  known  system,  as  we 
know  that  for  lights  of  different  colors,  the  effect  produced 
is  not  proportional  to  the  energy  of  the  vibrations.  The 
difficulty  then  lies  in  the  comparison  of  different  fights 
with  a  standard.  It  is  well  known  that  one  of  the  greatest 
difficulties  in  photometric  work  is  the  comparison  of  lights 
of  different  colors.  The  composite  thing  known  as  light  is, 
according  to  the  generally  accepted  theory,  made  up  of 


the  action  of  a  large  number  of  different  vibrations.  Each 
vibration  producing  a  different  effect  upon  the  eye  and  the 
relations  of  the  intensities  of  the  different  vibrations  deter- 
mine the  nature  of  the  light  source.  This  is  shown  in  the 
different  spectra  produced  by  lights  of  different  nature. 
AVe  do  not  know  the  relative  values  of  different  colors  in 
terms  of  the  effect  they  produce  upon  the  retina.  We  are 
then  unable  to  compare  the  values  of  the  two  complex 
quantities  without  knowing  the  relative  values  of  their  com- 
ponent parts.  In  this  sense  we  may  say  say  that  a  light 
unit  is  impossible,  and  so  far  actual  experience  has 
shown  it  to  be  true.  Attempts  have  been  made  to  solve 
the  question  by  using  different  standards  for  different 
colored  lights.  This  would  in  a  way  obviate  the  difficulty, 
but  would  give  us  no  standard  unit,  but  different  units 
without  a  knowledge  of  their  relative  values. 

Any  complele  method  of  comparing  two  light  sources  is 
one  that  will  take  account  of  all  colors  which  are  contained 
in  the  sources.  This  implies  the  valuation  of  the  different 
colors  in  terms  of  their  physiological  effect  in  enabling  us 
to  see  objects  about  us.  A  complete  unit  is  one  the  com- 
ponent parts  of  which  are  known  so  that  the  above  com- 
parisons can  be  made.  We  must  therefore  conclude  that 
in  its  broadest  sense  we  are  very  far  from  a  complete  solu- 
tion of  the  problem  of  an  absolute  light  unit,  and  so  far 
that  it  is  not  even  shown  that  in  its  complete  sense  such 
a  light  unit  is  possible. 


OPERATING    ELEVATORS    BY    DIFFERENTEVL 
MOTORS. 


The  Frazer  Electric  Elevator  Company  has  an  ex- 
hibition at  its  office,  No.  232  Montgomery  street,  San 
Francisco,  a  model  of  a  new  type  of  high  duty  pas- 
senger elevator  that  it  has  under  construction  and 
which  will  soon  be  in  operation  in  a  well-known  office 
building  in  this  city.  This  elevator  presents  a  marked 
deviation  from  all  types  of  elevators  now  in  use  in  that 
its  motive  power  consists  of  two  motors  run  differ- 
entially. The  principle  of  operation  will  be  under- 
stood by  all  who  are  familiar  with  the  principle  of  the 
differential  chain  block,  which,  it  will  be  remembered, 
has  two  different  sized  pulleys  running  at  the  same 
speed,  and  by  means  of  which  a  powerful  hoisting  ef- 
fort is  obtained.  In  the  Frazer  elevator,  however,  the 
motors  are  equipped  with  pulleys  of  equal  size,  but 
the  speed  of  the  motors  may  be  varied,  thus  giving  a 
hoisting  effort  through  suitable  gearing. 

A  perfect  understanding  of  the  working  principles 
the  apparatus  will  be  plain  from  the  examination  of 
the  model,  when  it  will  be  seen  that  the  equipment 
possesses  advantages  by  means  of  which  many  ob- 
jectionable features  of  ordinary  elevator  construction 
are  eliminated.  Among  its  principal  advantages  may 
be  enumerated,  in  addition  to  its  low  first  cost,  the 
facts  that  the  motors  never  are  started  under  load. 
They  are  never  reversed  and  they  are  never  stopped 
until  the  elevator  car  is  at  rest.  As  the  speed  is  regu- 
lated within  any  limit  by  varying  the  resistance  in  the 
fild  circuit  of  one  or  the  other  of  the  motors  according 
to  whether  the  car  is  raised  or  lowered,  the  controllr  is 
of  the  utmost  simplicity,  consisting  only  of  an  ordi- 
nary field  rheostat. 
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In   Responding  to   Advertisements  in  this  Publication,   please 
mention   " The  Journal  of  Electricity.'' 


NEW  STEAM  SPECIALTIES. 


The  PL  N.  Cook  Belting  Company  has  secured  the  general 
Western  agency  for  a  number  of  specialties  that  are  indis- 
pensible  in  high  grade  steam  machinery,  and  among  which 
"may  be  named  the  Palmetto  self-lubricating  packing,  which 
is  considered  the  most  durable  fibrous  packing  manufac- 
tured. For  triple  expansion  engines  it  has  no  equal  and  it 
is  specially  adapted  for  engines,  stop-valves  and  slip  joints, 
where  a  high  pressure  and  a  high  degree  of  heat  exist.  The 
materials  entering  into  its  composition  are  the  very  best, 
entirely  free  from  grit  and  acid  and  being  lubricated  with 
the  celebrated  Manhattan  compound,  makes  it  practically 
indestructible. 

The  same  concern  also  handles  J.  T.  Wing  &  Co.'s  high 
speed  graphite  metal  for  dynamos  and  general  high  speed 
engines  and  machinery  bearings. 


THE  INTERIOR    CONDUIT    COMPANY 
ELECTRICAL  EXPOSITION. 


AT    THE 


The  exhibit  being  made  by  the  Interior  Conduit  and  In- 
sulation Company  at  the  National  Electrical  Exposition 
in  New  York  City,  is  destined  to  be  of  great  interest  be- 
cause of  the  novelties  that  will  there  be  brought  out  and 
explained.  The  Lundell  dynamo  and  motor  equipments  will 
again  attest  their  excellence  in  widely  diversified  uses  as  the 
company  will  exhibit,  for  instance  a  large  printing  press  in 
operation  run  by  a  direct  connected  Lundell  motor.  Special 
emery  wheel  grinder  sets,  buffing  sets  and  organ  blowing 
outfits  will  .also  be  shown  in  practical  operation"  as  will  also 
an  enormous  illuminated  sign.  In  addition,  the  company 
will  exhibit  its  complete  system  of  plain,  brass  armored 
and  iron  armored  insulating  conduits,  as  well  as  its  complete 
underground  conduit  svstem  for  electric  railways. 


RECENT  DOINGS  OF  THE  WESTINGHOUSE  CO. 


A  great  many  people  who  saw  and  admired  the  won- 
derful electric  lighting  machines  furnished  by  the  West- 
inghouse  Electric  and  Manufacturing  Company  to  the 
Columbian  Exposition  Company  for  the  purpose  of  il- 
luminating the  World's  Fair,  were  heard  to  remark  at 
the  time:  "What  will  be  done  with  these  machines  when 
the  Fair  is  over?"  It  may  be  interesting  for  these  people 
to  learn  that  the  Westinghouse  Company  recently  fur- 
nished four  of  them  to  the  United  Electric  Light  and 
Power  Company  of  New  York  City,  and  they  are  supply- 
ing 40,000  lights  to  a  considerable  portion  of  the  me- 
tropolis. Several  others  are  installed  in  the  plant  of 
the  Brush  Electric  Light  Company  at  Baltimore,  while 
the  rest  of  them  are  distributed  in  different  large  elec- 
tric light  plants  throughout  the  country. 

The  Westinghouse  recently  shipped  two  of  the  larg- 
est electrical  generators  for  the  operation  of  an  electric 
railway  that  have  ever  been  turned  out  anywhere. 
These  two  machines  were  of  1,500  horsepower  each,  and 
they  were  contracted  for  by  the  Nassau  Electric  Rail- 
way Company  of  Brooklyn,  N.  Y.     Last  summer  the 


company  constructed  and  delivered  to  the  same  rail- 
way company  three  generators  of  750  horsepower  ca- 
pacity each,  making  the  total  capacity  of  the  electric 
railway  plant  5,250  horsepower,  one  of  the  largest  in  the 
country.  The  new  generators  are  of  the  style  known  as 
engine-type,  being  direct  connected  to  a  Cooper  Corliss 
engine  running  at  a  speed  of  75  r.  p.  m. 

That  the  product  of  the  Westinghouse  Company  is  of 
world-wide  demand  has  again  been  demonstrated  re- 
cently by  the  company  receiving  orders  to  equip  an  elec- 
tric railway  in  the  Isle  of  Man,  a  little  island 
near  the.  coast  of  Ireland,  which  has  been  made 
famous;  by  Hall  Caine.  the  great  novelist;  an- 
other order  for  electric  railway  apparatus  for 
the  city  of  Coventry,  England,  and  a  third 
for  Capetown,  South  Africa.  The  company  is  also  about 
to  ship  an  order  for  electric  railway  apparatus  to  Bang- 
ko,  Siam,  India. 


POPULAR    REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS    OF    ELECTRICAL    ENGINEERING 

ON    THF     PACIFIC     COAST. 


We  can't  have  too  much  light — the  more  the  better  for  our 
morals  and  esthetics. — Long  Beach  (Cal.)  Breaker. 


Electricians  and  progressive  men  in  the  towns  of  the  San  Joa- 
quin and  Sacramento  valleys  are  watching  with  considerable  in- 
terest the  bill  recently  introduced  by  Representative  Bowers  in 
Congress  to  amend  the  act  of  March,  1891,  granting  a  right-of- 
way  upon  public  lands  for  reservoirs  and  canal  purposes.  The 
reason  for  this  interest  is  said  to  be  that  the  amendment  is  a 
measure  demanded  by  the  development  of  present  conditions,  or, 
more  correctly,  by  the  advancement  of  science  in  the  application 
of  electricity  to  manufacturing  and  agricultural  enterprises. 
These  men  are  mostly  interested  in  the  cities  along  the  eastern 
side  of  the  San  Joaquin  valley  and  the  northern  and  eastern  dis- 
tricts of  the  Sacramento.  Other  districts,  notably  Yolo  county 
and  the  region  around  the  lakes  of  Lake  county  are  also  watching 
the  progress  of  this  measure.  It  is  held  by  the  interested  pai-ties 
tbat  the  amendment  will  cause  a  revolution  in  manufacturing  in- 
dustries, and  even  in  agricultural  operations  in  the  great  valleys 
of  California,  as  under  present  conditions  the  long  stretches  of 
government  land  and  government  reservations  in  the  Sierras 
form  an  impassable  barrier  between  the  sources  of  power  in  the 
mountains  and  places  where  it  may  be  utilized  for  the  benefit  of 
the  people. — San  Francisco  Call. 


There  is  nothing  at  which  to  be  surprised  in  the  announce- 
ment that  Roentgen's  ray  is  not  new.  Few  discoveries  are.  It 
will  be  remembered  that  when  Columbus  thought  he  had  found 
a  continent  he  had  merely  dug  up  an  old  chestnut  that  Nors- 
men  had  been  familiar  with  centuries  before.  Our  best  poets 
but  pipe  the  lays  of  antiquity.  The  freshest  jokes  are  only 
the  withered  fruitage  of  Eden.  The  most  alluring  and  novel 
forms  of  crime  were  worn  out  by  the  ancients.  Somebody  had 
the  nerve  to  patent  a  telephone,  and  was  thereupon  abundantly 
informed  that  it  had  been  regarded  as  a  household  necessity 
among  the  Chinese  before  Confucius.  Roentgen  seems,  like 
the  rest,  not  to  have  been  exploiting  fresh  fields,  but  merely 
to  have  lacked  the  modesty  that  so  effectually  prevented  hun- 
dreds of  scientists  who  knew  all  he  did  from  imparting  some 
small  measure  of  it  to  the  public.  If  these  scientists  are  with- 
holding other  valuable  information — and  doubtless  time  will 
demonstrate  that  they  are — now  is  the  opportunity  to  spring  it 
while  the  popular  mind  is  in  a  receptive  mood. — San  Francisco 
Examiner. 
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Enemy  of  the  fender. 

Foe  of  the  transfer, 

Terror  of  the  small  boy 

Who  nips  the  pasteboard 

And  makes  it,  to  your  woe, 

A  thing  of  barter — 

Otherwise,  Sir  Vining,  hail! 

Once  more  a  pleasant  greeting, 

Again  the  loan  of  your  eye' 

(If  it  can  be  unglued 

From  the  elusive  nickel); 

'lis  said  your  heart 

Is  like  to  break 

Under  a  load  of  grief 

Produced  by  words  unkindly, 

And  that  you  cuss  amain; 

So  we,  to  ease  your  pang 

Pipe  but  a  gentle  note. 

Beware  a  broken  heart. 

If  yours  be  rent  to  bits 

A  cathode  ray  applied 

WouM  show  your  person 

Chockful  and  paralyzed 
With  marble-dust. 

Hence  you  must  try  to  smile 

E'en  though  a  fare 

May  now  and  then  escape  you. 

Think  little  of  traducers, 

But  of  the  fun  you  have 

With  fenderless  and  fearsome  car 

To  chase  the  citizen 

And  often  catch  him; 

The  boon  of  watching  patrons 

Hanging  aswing  from  straps, 

Elbowed  by  conductors, 

Trodden  as  to  corns, 

And  sassed  if  they  protest. 

The  blithscme  glee  is  yours 

To  stop  our  transfers, 

Gobble  our  streets, 

And  tell  them  who  object 

To  go  to,  straightway. 

Why  sure  you  have  a  liberal  share 

Of  earthly  joy, 

And  no  kick  coming, 

Even  when  forced  to  fib 

We  know  'tis  simply  Collis 

Fibbing  vicariously. 

So  brace  up,  Vining. 

Be  gay  and  give  your  critics 

That  which  is  sometimes  called 

By  vulgar  folk,  the  merry  ha  ha. 

— San  Francisco  Examiner. 


ffiefiorts  of  the  Jffonth 


Electric-ail  power  is  only  in  its  infancy.  When  a  network  of 
wires  takes  cheap  power  into  every  remote  corner  of  Mariposa 
county,  the  development  of  gold  quartz-mining  in  this  district 
will  astonish  the  civilized  world.— Mariposa  (Cal.)  Gazette. 


Kingman  will  yet  be  the  center  of  one  of  the  greatest  mining- 
sections  of  the  United  States,  and  projected  electric  lines  will 
be  the  means  of  making  it  one  of  the  largest  and  most  prosper- 
ous cities  in  the  territory.  As  soon  as  the  projectors  of  the 
new  company  have  been  consulted  with  we  will  give  an  out- 
line of  the  contemplated  work  and  its  great  advantages  to 
Mohave  county  at  large.— Kingman  (Ariz.)  Miner. 


personal 


Mr.  C.  A.  Coffin,  President  of  the  General  Electric  Co.,  has 
been  paying  a  hurried  visit  to  the  Pacific  Coast. 

M.  A.  L.  Brayton,  Secretary  and  Treasurer  of  the  Pelton 
Water  Wheel  Co.,  is  on  a  business  trip  to  Honolulu,  H.  I. 

Mr.  E.  Peckham,  President  of  the  Peckham  Motor  Truck 
and  Wheel  Co.,  has  been  spending  several  weeks  in  Los  Ange- 
les, accompanied  by  his  wife. 

Mr.  Geo.  A.  Steel,  President  and  Manager  of  the  Westside 
Electric  Railway  Co.  of  Portland,  Or.,  has  returned  home,  after 
several  weeks'  sojourn  in  California. 

Mr.  Robert  H.  Postlethwaith,  late  electrical  engineer  of  the 
Xew  Zealand,  Engineering  and  Electrical  Co.  of  Dunedi,  N.  Z., 
has  located  at  Carrville.  Trinity  Center,  Cal.,  temporarily. 

Mr.  T.  C.  Martin,  Past  President  of  the  American  Institute 
of  Electrical  Engineer  and  editor  of  the  "Electrical  Engi- 
neer," has  been  appointed  representative  of  the  Institute  to 
take  part  in  celebrating  the  jubilee  of  the  professorship  .of  the 
Bight  Honorable  Lord  Kelvin  in  Glagow  on  June  15th  and 
16th. 

Mr.  S.  Mine,  Electrician  to  the  Department  of  Communica- 
tions, together  with  Messrs.  Y.  Wadaehi  and  R.  Kakayama, 
Engineers  to  the  Department  of  Communications,  are  at  pres- 
ent in  San  Francisco,  but  will  shortly  leave  for  a  tour  of 
America  and  Europe  for  the  purpose  of  studying  the  various 
applications  of  celectricity.  Mr.  Mine  is  restricting  his  in- 
quiries to  electric  railways  and  the  electric  transmission, 
while  the  other  gentlemen  will  devote  their  time  to  telephony 
and  telegraphy. 


QOMttUNKdTION 


Stockton.  Cal. — The  new  Gamewell  Fire  Alarm  system  now 
being  installed  is  to  be  operated  from  Storage  battery. 

Phoenix,  Ariz.— The  Council  is  considering  a  proposition 
from  the  Gamewell  Fire  Alarm  Telegraph  Co.,  for  maintaining 
the  Fire  alarm  service. 

San  Bernardino,  Cal.—  Chas.  D.  White  has  resigned  the  local 
managership  of  the  Sunset  Telephone  &  Telegraph  Co.,  to 
resume  his  electrical  construction  and  supply  business,  and 
Chas.  D.  Burnell  has  been  appointed  to  the  vacancy. 

Oakland,  Cal. — An  ordinance  has  been  introduced  in  which  a 
license  of  $1  per  month  is  imposed  upon  telephones  with 
"nickel  in  the  slot"  telephones  on  a  plane  with  the  nickel  in  the 
slot  machines  used  as  games  of  chance. 

Portland,  Or— The  Columbia  Telephone  &  Telegraph  Co.,  has 
been  popularizing  its  system  by  giving  "Telephone  Concerts" 
in  which  musicians  in  various  cities  along  the  line  of  the 
Willamette  Valley  Telephone  Company  participate.  The  con- 
certs are  a  great  success. 


LITIQdTION. 


Portland,  Or.— A  jury  in  the  case  of  W.  T.  Perham  vs.  the 
Portland  General  Electric  Co.  has  rendered  a  verdict  for 
?4,500  to  the  plaintiff  for  the  death  of  M.  C.  Perham,  a  car- 
penter employed  in  the  repair  of  a  bridge  over  which  5,000- 
volt  circuits  of  the  defendant  were  run  and  who  was  killed 
by  contact  therewith  on  September  27th,  1893.  The  action  was 
by  Messrs.  Reed  &  Hogue,  attorneys,  begun  on  the  ground  of 
alleged  negligence  on  the  part  of  the  defendant  corporation  in 
maintaining  high  potential  wires  in  a  position  where  workmen 
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ou  top  of  the  bridge  would  be  obliged  to  come  in  contact  with 
them,  111  failing  to  sufficiently  insulate  the  wires  and  in  not 
notifying  the  workmen  that  current  would  be  turned  on  when 
the  Company  knew  the  men  were  at  work  on  the  bridge.  The 
defense  set  up  the  claim  of  the  impracticability  of  insulating- 
currents  of  such  high  voltage  as  to  make  contact  with  the 
wires  safe,  together  with  negligence  on  the  part  of  the  de- 
cedent's employer  .and  contributing  negligence  on  the  part  of 
decedent.  In  delivering  his  charge  to  the  jury  upon  the  ques- 
tion of  negligence  and  contributory  negligence,  the  Judge 
said:  "Some  question  may  be  raised  about  what  degree  of 
negligence  or  what  degree  of  care  may  be  considered  as  a 
caust  of  action,  or  as  exemption  from  liability.  On  that  sub- 
ject I  instruct  you  that  care  or  diligence  are  relative  terms; 
they  are  not  absolute  terms,  but  they  are  controlled  and  con 
escape  the  consequences  of  danger  must  be  proportionately 
action.  Where  the  danger  is  great  the  care  and  diligence  to 
escape  the  consequences  of  of  danger  must  be  proportionately 
great.  In  matters  of  this  sort,  where  people  are  dealing  with 
electricity,  one  of  the  most  subtle,  powerful  and  wonderful 
agencies  known  to  man,  an  agency  that  is  very  destructive 
to  human  life  even  when  carefully  and  properly  handled  and 
treated,  I  instruct  you  in  such  case  as  this  due  care  would  be 
the  highest  care  and  vigilance  of  which  a  man  is  capable  and 
which  the  condition  of  science  makes  known  at  the  time,  and 
that  is  the  degree  of  care  which  was  demanded  of  this  com- 
pany, to  so  conduct  itself  in  regard  to  its  wires  on  that  bridge 
as  that  the  diligence  and  care  should  be  proportionate  to  the 
danger  which  there  existed."  The  case  has  been  appealed  to 
the  Supreme  Court. 


TRANSMISSION. 


INCORPORATION 


Oakland,  Cal  —  The  Electric  Specialties  Company  incorpor- 
ated by  A.  C.  Robbins,  Chas.  P.  Tisher,  G.  F.  Burtchaell.  Dan'l 
Crowley  and  D.  F.  Jones. 

San  Francisco,  Cal.— The  Edison  Light  and  Power  Company 
and  the  San  Francisco  Gas  Light  Company  have  consolidated 
and  a  new  corporation  is  to  be  formed  with  a  nominal  capital 
of  probably  $15,000,000. 

Los  Angeles,  Cal.— The  San  Mateo  street  and  Santa  Fe 
avenue  Street  Car  Company  have  elected  a  new  directory  con- 
sisting of  Abbott  Kinney,  President;  John  1).  Pope,  D.  L. 
Graves,  C.  S.  "Day  aud  C.  A.  Sumner,  Secretary. 

Santa  Barbara,  Cal. — The  Santa  Barbara  Consolidated  Elec- 
tric Company  has  been  re-organized  with  a  capital  stock  of 
K500.000.  The  officers  are  C.  W.  D.  Miller,  president;  A. 
Hope-Deog.  vice-president;  H.  S.  Luster,  secretary  and 
treasurer. 

City  of  Mexico. — Unconfirmed  statements  are  being  made  that 
the  electric  light  plant  of  the  Indianilla  race  course  had  been 
passed  into  the  hands  of  strong  company  of  United  States 
capitalists  and  incorporated. 

Redwood  City,  Cal. — Redwood  City  Electric  Light  Company. 
Incorporators  and  directors:  Chas  Joslyn,  Geo.  C.  Ross,  Geo. 
H.  Rice,  Robert  Brown  and  L.  P.  Behrens.  Objects:  To  suc- 
ceed to  the  interest  of  the  Redwood  City  Electric  Company. 

Salt  Lake  City.  Utah.— Salt  Lake  aud  Ogden  Railway  Com- 
pany, capital  .fSOO.OOO.  Objects,  to  build  and  operate  40  miles 
of  railroad  between  Salt  Lake  City  and  Ogden.  Directors:  C. 
K.  Bannister  and  E.  M.  Allison  Jr.  of  Ogden;  E.  W.  Duncan. 
J.  S.  Critchlow  and  Causten  Brown,  Jr.,  of  Salt  Lake.  It  is 
stated  that  the  Pioneer  Power  Company  of  Ogden  is  really  at 
the  head  of  the  enterprise. 


Bingham,  Utah. — The  Dalton  ifc  Lark  Company  proposes  to 
operate  its  mining  plant  by  electric  power. 

Bakersfield,  Cal.— The  contract  for  the  installation  of  the 
transmission  plant  of  the  Power  Development  Co.  has  been 
awarded  to  the  General  Electric  Co. 

Grass  Talley,  Cal.— The  Fortuua  mines,  at  present  using 
steam  power,  will  shortly  adopt  water  power  or  install  an 
electric  transmission  plant. 

Spokane,  Wash.— The  Le  Roi  Mining  and  Smelting  Co.  has 
issued  specifications  for  a  450  h.  p.  air  compressor  driven  by 
twin  compound  Corliss  engines. 

Nevada  City,  Cal.— The  Stanley  Electric  and  Manufacturing 
Co.  have  been  given  orders  for  one  120  k.  w.  two-phase  Stanley 
motor  for  use  in  the  Go'Id  Hill  mine. 

Hanford,  Cal. — The  Keweah  Irrigation  and  Power  Co.  is  at 
present  paying  more  attention  to  irrigation  than  to  the  develop- 
ment of  its  electric  power  projects. 

San  Diego,  Cal. — Judge  Puterbaugh  has  filed  a  claim  of 
50,000  inches  of  water  in  the  San  Luis  Rey  River,  which  he  pro- 
poses to  utilize  for  electrical  transmission  purposes 

Antioch,  Cal.— The  Empire  Coal  Co.  Belsnaw  mine  has  just 
installed  a  2%  h.p.  TVestinghouse  multipolar  125  volt  dynamo 
for  operating  lights  in  the  Empire  coal  mine,  the  transmission 
being  3000  feet. 

Angels,  Cal. — The  new  company  that  has  secured  control  of 
the  Sheep  Ranch  mine  is  breaking  ground  on  San  Antone 
Creek  for  an  electric  transmission  plant  to  operate  the  mine. 

Sonora,  Cal.— The  General  Electric  Co.  is  installing  a  three- 
phase  induction  motor  for  operating  the  hoist  at  the  Rawhide 
mine.  The  Tolumne  Electric  Light  and  Power  Co.  is  now  in 
regular  operation. 

Merced,  Cal.— I.  H|  Jacobs  of  San  Francisco,  owner  of  the 
water  power  of  Merced  Falls,  has  been  looking  over  the  pros- 
pect of  transmitting  electric  power  to  this  place,  but  has 
reached  no  conclusion  as  yet. 

romona,  Cal. — Single  phase  synchronous  motors  are  being- 
used  here  on  the  single  phase  circuits  of  the  San  Antonio 
Light  &  Power  Co.  The  head  of  water  at  the  power  house  of 
the  company   has   been   increased   50  feet. 

As  an  inducement  to  come  to  Riverside,  the  City  Trustees 
have  offered  the  Connecticut  Shoe  Factory  electric  power  at 
the  rate  af  $1  per  h.  p.  per  month  for  day  power  for  the  first 
year,  and  after  that  $3. 

Mariposa,  Cal.— H.  H.  Clark,  General  Manager  of  the  Bend 
Power  Co.,  has  requested  mine  owners  and  other  probable 
power  consumers  to  state  their  requirements  so  that  adequate 
machinery  may  be  installed  at  the  outset. 

Yreka,  Cal. — Work  on  the  Big  French  Creek  ledge  has 
been  suspeuded,  owing  to  the  cost  of  water  power,  aud  the 
mining  company  proposes  to  install  a  transmission  plant  to  be 
operated  by  water  it  owns,  the  power  of  which  is  unavailable 
at  present. 

Marysville,  Cal.— W.  W.  Waggoner  of  Nevada  City  has 
located  all  the  available  water  at  the  narrows  of  the  Yuba 
River,  and  proposes  to  bring  about  its  utilization  in  irrigation 
and  electric  power  transmission  in  Smartsville,  Marysville  and 
Wheatland. 

lone,  Cal.— The  Blue  Lakes  Water  Co.  has  about  perfected  ar- 
rangements for  its  transmission  plant  which  will  be  located  at 
Tripps  Mill.  It  is  claimed  that  20,000  h.p.  is  available,  as 
much  of  which  as  required  will  be  transmitted  to  the  mines  in 
the  vicinity  and  Stockton. 
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Mendocino  City,  Cal.—  An  electric  light  plant  is  talked  of. 

Spokane, Wash.— Gas  is  to  supersede  electric  light  in  the 
Court  House. 

Murphys,  Cal— The  capacity  of  the  electric  light  plant  is  to 
be  increased. 

Petaluma,  Cal.— A  cold  storage  and  ice  plant  has  been  added 
to  the  electric  light  works. 

Crescent  City,  Cal.— A.  A.  Barneburg  has  applied  for  a  20 
year  electric  light  franchise. 

Ben  Lomond,  Cal.— T.  L.  Bell  is  to  install  an  isolated  plant 
for  lighting  his  residence. 

Zaniora,  Mexico.— Francisco  Celoso  Garcia,  is  endeavoring  to 
erect  an  electric  lighting  plant  here. 

Sanger,  Cal.— The  Sanger  Lumber  Co.  is  installing  a  25 
light  arc  dynamo  at  its  mountain  mills. 

Palo  Alto,  Cal. — The  incandescent  circuits  of  the  Redwood 
City  Electric  Co.  have  reached  this  place. 

Reding,  Cal.— A  1000  light  Westinghouse  alternator  has  been 
added  to  the  plant  of  the  Redding  Electric  Light  Co. 

Santa  Ana,  Cal.— E.  C.  Sharp  of  Riverside  has  been  appointed 
consulting  engineer  for  the  proposed  municipal  plant. 

Berkeley ,  Cal.— The  grounds  of  the  University  of  California 
are  now  lighted  by  electricity  from  the  University  plant. 

Mercur,  Utah. — The  plant  of  the  Mercur  Electric  Light  & 
Power  Co.,  is  about  ready  to  begin  operations.  Geo.  Brown  is 
Manager. 

Fresno,  Cal.— The  San  Joaquin  County  hospital  will  be 
lighted  with  incandescent  lamps  operated  by  the  San  Joaquin 
Electric  Co. 

Grass  Valley,  Cal.— The  Nevada  County  Electric  Power  Co., 
has  bought  the  plant  and  interests  of  the  Grass  Valley  Elec- 
tric Lighting  Co. 

Hermosillo,  Mexico.— It  is  stated  that  a  new  company  in 
which  Governor  Corral  is  interested  will  soon  establish  an 
electric  light  plant  here. 

Tucson,  Ariz. — The  Tucson  Electric  Light  Co.  is  at  present 
operating  1,S00  incandescents  and  18  arc  lamps.  Wood  fuel  is 
used,  costing  from  $15  to  $18  per  day. 

Nevada  City,  Cal. — The  City  Trustees  have  accepted  the 
proposition  of  the  Nevada  County  Electric  Power  Co.  to  fur 
nish  the  city  55  all  night  street  incandeseant  lamps  for  .$100 
per  month. 

Long  Beach,  Cal.— The  new  125  h.p.  Ball  tandel  compound 
engine  is  now  in  operation  at  the  electric  light  plant  and  ser- 
vice is  being  rendered  for  about  1400  lights  in  Long  Beach, 
San  Pedro  and  Wilmington. 

Grass  Valley,  Cal.— The  Nevada  County  Electric  Power  Com- 
pany has  purchased  the  plant,  business  and  good  will  of  the 
Grass  Valley  Electric  Light  Company  from  John  Glasson,  its 
owner.  This  will  cause  the  abandoning  of  the  old  plant  on  Peer 
Creek,  as  the  service  will  hereafter  be  rendered  from  the  light 
and  power  transmission  circuits  (Stanley  system)  of  the  Ne- 
vada  County  Company. 

Mazatlan,  Mexico.— The  local  press  states  that  the  Mazatlan 
Gas  Co.  charges  exorbitant  rates  as  a  result  of  which  the  mu- 
nicipality has  become  indebted  to  it  to  the  extent  of  $100,000 
on  which  the  company  charges  12  per  cent,  interest.  The  resi- 
dents of  Mazatlan  have,  therefore,  petioned  the  governor  to 
award  the  public  lighting  contract  to  an  electric  light  com- 
pany, that  has  just  started  business  in  Mazatlan.  or  to  call  for 
tenders  for  the  sei'vice. 


Los  Angeles,  Cal.— The  West  End  Electric  Lighting  Co., 
which  was  installed  by  E.  E.  Peck  just  outside  the  city  limits 
but  which  has  now  become  incorporated  within  the  city  owing 
to  the  recent  extension  of  the  city  limits,  has  secured  the 

City  of  Mexico,  Mexico. — The  isolated  plant  for  lighting  the 
h.p.  Corliss-Fishkiir  engines,  two  75  h.p.  Bass  Corliss  boilers 
National  Palace  is  now  in  operation.  It  consists  of  two  00 
and  one  37.5  kw.  Westinghouse  multipolar  generator.  The  in- 
candescent lamps  used  are  of  8  cp.,  and  the  engines  also  oper- 
ate the  machinery  in  the  stamp  engraving  department.  The 
plant  which  was  installed  by  Mr.  J.  Sternefeld,  chief  engineer 
for  the  engineering  firm  of  G  &  O.  Braniff  &  Co.,  was  inaugur- 
ated by  President  Diaz  with  much  ceremony. 


MISCELLANEOUS. 


Berkeley,  Cal. — An  ordinance  has  been  enacted  prohibiting 
the  stretching  of  electric  wires,  and  the  erection  and  mainten- 
ance of  pole  lines  in  this  town,  "except  by  and  with  the  con- 
sent of  the  Board  of  Trustees,  and  under  such  rules  and  regu- 
lations as  may  hereafter  be  prescribed." 

Nevada  City,  Cal. — Charles  L.  Ferris,  a  native  of  Colorado, 
and  47  years  of  age,  was  instantly  killed  at  Providence  mine 
on  March  26th  by  an  electric  shock.  Ferris  was  a  lineman  in 
the  employ  of  the  Electrical  Construction  &  Repair  Company, 
and  in  starting  to  descend  from  a  pole  one  of  his  climbers 
slipped  and,  in  throwing  out  his  arms  to  recover  himself,  he 
bridged  a  2,000-volt  circuit. 

Sacramento,  Cal. — A  severe  thunderstorm  visited  this  sec- 
tion on  March  27th,  when  lightning  struck  the  transmission 
circuits  of  the  Sacramento  Electric  Power  &  Lighting  Com- 
pany, entering  the  Folsom  power-house  and  necessitating  the 
stoppage  of  the  plant  for  four  hours.  The  lightning  arresters 
designed  for  the  protection  of  the  system  had  not  been  erected 
by  the  contractors,  owing  to  the  infrequency  of  lightning  in 
this  vicinity,  and  to  this  inattention  is  attributed  the  damage 
wrought.  Several  poles  on  Twenty-eighth  street  in  Sacra- 
mento were  splintered,  but  no  further  material  damage  en- 
sued. 

Anaconda,  Mont. — One  of  the  largest  electro-deposition  plants 
in  the  world  has  just  been  erected  here  in  the  works  of  the 
Anaconda  Copper  Company.  It  consists  of  two  triple-expan- 
sion vertical  engines,  built  by  the  Union  Iron  Works  of  San 
Francisco,  to  each  of  which  is  directly  connected  two  270  kw. 
special  Westinghouse  generators.  The  engines  are  run  con- 
densing at  a  boiler  pressure  of  150  pounds  at  150  r.  p.  m.  The 
generators  are  14  pole  machines,  and  each  delivers  3,600  am- 
peres at  75  volts,  the  current  being  taken  from  each  machine 
by  98  carbon  brushes.  The  plant  is  used  for  the  electrolytic 
refining  of  copper. 

San  Francisco,  Cal. — M.  A.  Rothschild,  President  of  the  Ger- 
lach  Wave  Motor  Company,  states  that  the  wave  motor  de- 
scribed in  the  Journal  for  January  is  in  running  order,  and  is 
developing  as  high  as  180  h.  p.  The  company,  however,  is  not 
satisfied  with  the  location  of  the  apparatus,  which  is  in  a  bay 
at  Capitola,  rather  than  on  the  ocean  beach,  and  until  a  better 
location  can  be  secured  nothing  will  be  done  towards  utilizing 
the  power.     The  directors  have  not  yet  determined  upon  the 

means  by  which  the  power  will    be  utilized. The  Board  of 

Supervisors  has  passed  an  ordinance  amendatory  of  section  115 
of  order  No.  2,927,  requiring  that  wires  used  for  electric  or 
other  purposes,  when  over  six  in  number  and  bunched,  shall 
be  enclosed  in  a  metal  tube  within  buildings,  and  that  main 
service  switches  located  at  or  convenient  to  the  main  entrances 
of  buildings  shall  be  placed  in  all  premises  using  electric  light, 
heat  or  power. 
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£f$  Jfffoxican  transmission  J^lant 


BY   GEORGE   J.    HENRY,    JR. 


In  the  State  of  Hidalgo  in  Mexico,  there  is  now  being 
erected  one  of  the  most  modern  and  thoroughly  equipped 
hydraulic-  electric  power  stations  for  the  long  distance 
transmission  of  power  that  modern  engineering  genius  can 
devise.  The  excessively  high  price  of  fuel  in  the  mining 
district  to  which  power  is  to  be  furnished,  and  the  large 
quantities  of  power  necessary  for  pumping  and  to  drive 
the  old  Chilian  mills,  will  probably  make  the  scheme  so  fine 
a  financial  investment  as  to  give  hydraulic  electric  trans- 
mission a  great  impetus  throughout  Mexico.      In  fact,  the 


1000  feet  deep  and  reached  only  by  trail.  From  the  ter- 
minus of  the  canal  the  water  is  carried  to  the  power  station 
through  1700  feet  of  30-inch  pipe,  which  affords  a  means  of 
easily  obtaining  a  head  of  800  feet  by  running  a  tunnel, 
which,  though  short,  proved  very  expensive  to  construct, 
because  of  its  running  through  the  very  hardest  of  volcanic 
rock.  The  pipe  line  discharges  into  a  receiver  which  is 
40  inches  in  diameter  by  75  feet  long  and  made  of  three- 
quarters-inch  sheet  steel.  The  receiver  was  tested  to  700 
pounds  hydrostatic  pressure  and  weighs  upwards  of  50,000 


POWER  HOUSE  OF  THE  HIDALGO  TRANSMISSION  PLANT 


outcome  of  this  project  is  now  being  watched  by  the  en- 
gineering profession  of  the  whole  Republic. 

The  Cia.  Anonima  de  Transmission  Electrica  de  Potencia 
has  located  the  scene  of  its  operations  in  the  State  of  Hidal- 
go, about  100  miles  north  of  the  City  of  Mexico.  The  water 
is  taken  from  the  Arroyo  de  Eegla,  a  mountain  stream 
having  a  minimum  supply  of  1500  cubic  feet  per  minute. 
A  natural  rock  dam  at  a  favorable  point  in  the  canyon,  im- 
pounds the  water  sufficiently  to  admit  of  its  being  diverted 
by  a  cut  through  the  bluff  into  a  canal  which  follows  mostly 
the  contour  of  the  mountain  a  distance  of  1^  miles,  a  work 
which  involved  the  cutting  of  seven  tunnels,  aggregating 
a  total  length  of  1200  feet,  through  solid  rock  of  hard  vol- 
canic formation. 

Situated  some  17  miles  from  the  mining  country  is  lo- 
cated the  power  house  which  is  illustrated  herewith.  The 
site  chosen  is  at  the  foot  of  a  very  precipitous  gorge  over 


pounds.  Hydraulic  valves  and  cylinders  operate  gates  for 
each  of  the  water  wheels  used  and  everything  is  installed 
with  a  view  to  the  most  simple  and  easy  operation.  The 
power  station  consists  of  two  24-inch  Pelton  exciter  wheels 
running  at  1700  revolutions  per  minute,  and  five  Pelton 
water  wheels,  each  43  inches  in  diameter,  and  having  a 
capacity  of  600  horse-power.  Directly  connected  to  each  of 
four  of  these  43-inch  wheels  is  a  12-pole,  300  kilowatt,  500 
volt,  3-phase  General  Electric  generator,  running  at  a  speed 
of  f;00  revolutions  per  minute  and  delivering  current  to  a 
bank  of  six  transformers,  a  seventh  being  held  in  reserve, 
two  transformers  being  included  in  parallel  in  each  leg  of 
the  3-phase  circuit.  Before  reaching  the  transformers, 
however,  the  500-volt  current  is  taken  through  a  very  hand- 
some and  complete  switchboard,  where  it  is  equalized  on  a 
set  of  three  buss  bars. 

The   transformers   deliver   current    to'  the   transmission 
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lines  at  10,000  volts,  after  having  gone  through  the  high 
potential  switchboard  ammeters  and  break  switches.  The 
line  consists  of  three  0000  B.  &  S.  copper  wires,  supported 
on  double  petticoat  porcelain  insulators.  There  are  to  be 
three  step-down  transformer  stations  located  at  the  most 
convenient  points  along  the  line,  which  will  give  low  po- 
tential current  to  the  induction  motors  to  run  the  pumps 
and  mills.     All  transformers  are  of  the  air  blast  type. 

This  transmission  plant  is  to  supply  power  to  the  mines 
of  the  Bio  del  Monte  Company,  one  of  the  most  extensive 
mining  organizations  in  the  world,  employing  upwards  of 
cSOOO  men.  The  power  is  to  be  used  for  operating  mining 
machinery,  such  as  stamp  mills,  crushers,  pumps,  hoists, 
ventilators,  etc.,  etc.  The  mines  of  this  company— said  to 
be  the  richest  in  Mexico — are  located  within  a  radius  of 
20  miles,  the  maximum  distance  of  power  transmission  be- 
ing 23  miles,  and  the  mean  distance  about  18  miles.  Vari- 
ous other  mines  in  the  vicinity  will  also  be  supplied  with 
power  from  this  station,  and  the  city  of  Pachuca  also  fur- 
nished with  light.  A  market  for  the  entire  power  of  the 
plant  being  thus  afforded  at  highly  remunerative  rates, 
the  financial  success  of  the  enterprise  is  assured;  in  fact, 
it  is  claimed  that  the  entire  outlay,  some  three  hundred 
thousand  dollars,  will  be  returned  to  the  company  in  two 
years'  time,  by  the  saving  effected  in  fuel  heretofore  required 
in  carrying  on  their  various  operations. 

Considering  the  magnitude  of  the  work,  the  great  water 
pressure,  the  variety  and  extent  of  machinery  to  be  operated, 
as  well  as  the  difficulties  attending  the  transportation  and 
erection  of  such  massive  machinery  in  a  mountainous  and 
almost  inaccessible  region,  this  may  be  regarded  altogether 
one  of  the  most  remarkable  electric  power  installations  so 
far  made  in  any  part  of  the  world,  with  the  single  exception 
of  the  35-mile  transmission  plant  of  the  San  Joaquin  Elec- 
tric Company  of  Fresno,  Cal. 


Jffining 


THE  NUCLEUS  OF  A  GREAT  TRANSMISSION 
PLANT. 


The  Utica  Mining  Company  of  Angels  Camp,  Calaveras 
County,  annually  produces  between  five  and  six  million  dol- 


FIGURE  : 


-INTERIOR  OF  POWER  HOUSE  OF  THE 
UTICA  MINING  CO 


FIGURE  1-ORIGINAL  POWER  HOUSE  OF  THE  UTICA  MINING  CO. 


lars  worth  of  gold,  which  is  the  largest  output  of  any  of  the 
gold  mines  in  California,  and  at  present  all  the  power  con- 
sumed in  the  operation  of  the  mine,  except  that  for  light- 
ing, is  obtained  from  steam,  which  is  very  expensive  owing 
to  the  high  price  of  fuel.  It  was  therefore  deemed  advisable 
to  derive  experience  in  the  application  of  electricity  for 
lighting  and  power  purposes  before  making  the  expendi- 
tures that  would  be  necessary  for  the  installation  of  a  plant 
of  such  magnitude  as  would  satisfy  the  company's  require- 
ments. Accordingly  in  January,  1895,  the  small  plant  now 
described  for  the  first  time  was  erected,  first  in  order  to 
secure  satisfactory  lighting  at  the  most  reasonable  cost,  and 
second,  that  greater  familiarity  with  electricity  might  be 
obtained  not  only  by  the  management,  but  also  by  the 
miners  themselves.  Though  this  original  plant  is  simple 
in  the  extreme  it  has  fulfilled  its  purposes  and  will  shortly 
be  superseded  by  one  of  the  largest  mining  installations  in 
the  world. 

The  company  owns  the  water  power  of  2000  miners 
inches  of  water  secured  from  which  is  obtained  a  fall  of  570 
feet  in  1750  feet  of  pipe  line.  The  present  electrical  plant 
uses  about  150  inches  of  water  of  the  3000  horse-power 
available.  The  power  derived  from  a  6-foot  tangential 
Dodd  wheel  is  belted  to  a  1,500-light  2,500-volt  "Westing- 
house  alternator,  whence  the  current  is  carried  over  a  circuit 
of  1  B.  &  S.,  guage,  bare  copper  wire  to  the  mine  situated 
about  1,000  feet  below  the  plant,  where  it  is  used  for  light- 
ing purposes,  there  being  25  alternating  current  constant 
potential  arc  lamps  and  1,250  incandescents.  The  exciter 
is  driven  by  a  separate  12-inch  Dodd  wheel. 

It  has  been  practically  decided  that  during  the  coming 
summer  the  large  installation  referred  to  will  be  undertaken, 
when  3,000  horse-power  will  be  generated  and  transmitted 
to  the  mine  and  thereabouts.  The  length  of  transmis- 
sion will  be  about  Si  miles  and  the  system  will  consist  of  2- 
phase  generation,  3-phase  transmission  and  various  distri- 
butions. Five  hundred  horse-power  will  be  utilized  in  air 
compression,  two  60-stamp  mills  will  require  150  horse- 
power each,  and  one,  250  horse-power  rotary  transformer 
will  generate  low  potential  direct  current  to  be  used  for 
power  purposes  down  the  shaft.  Six  500  horse-power  units 
to  operate  in  parallel  or  singly,  as  deemed  advisable,  will  be 
installed  and  the  transmission  will  be  at  10,000  volts.  In 
addition  to  the  purposes  named,  two  sawmills,  together 
with  machine  shops,  rock  breakers,  etc.,  will  be  operated 
by  electric  power.  The  apparatus  used  will  be  that  of  the 
TVestinghouse  Electric  &  Manufacturing  Co.,  throughout. 
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THE  SCIENTIFIC  APPLICATION  OP  ELEC- 
TRICITY IN  MEDICINE.— III. 


BY    W.   N.   SHERMAN,  M.   D. 


Static  or  Pranklinic  electricity  has  become  one  of  the 
most  useful  and  favorite  methods  in  electro-therapeutics. 
There  has  been  great  mechanical  improvement  in  the  vari- 
ous static  machines  of  late  years,  and  it  is  no  longer  neces- 
sary to  employ  extra  apparatus  for  charging  the  machines 
as  the  best  of  them  pick  up  their  charge  quickly  and  begin 
to  generate  a  current  at  once,  and  will  when  properly  cared 
for  work  nearly  every  day  in  the  year  regardless  of  the  cli- 
mate. 

The  Atkinson- Topior  static  machine,  made  by  the  Mc- 
intosh Company  of  Chicago,  is  the  best  of  any  I  have  used 
and  affords  a  variety  of  currents  according  to  the  electrodes 
use.  The  static  induced  current  is  similar  to  the  Faradic 
current  and  may  be  given  without  removing  the  clothing, 
as  may  also  the  static  bath  and  breeze,  the  direct  and  indi- 
rect spark,  the  localized  spray  and  static  insulation. 

These  various  methods  of  application  may  be  used  as  in- 
dicated in  each  particular  disease  or  ailment  and  afford  a 
pleasant  and  effectual  method  of  treatment  in  many  dis- 
eases. Owing  to  its  high  electro  motive  force  (60,000  to 
100,000  volts  at  ordinary  speed  and  giving  a  one-inch  spark) 
the  static  current  readily  overcomes  the  resistance  of  eloth- 
•  ing  skin,  and  reaches  the  nerve  centers  in  a  remarkable 
manner.  Any  good  static  machine  may  be  used  in  a  very 
satisfactory  manner  for  producing  Roentgen  or  "X"  rays, 
and  when  connected  to  a  Crooke's  tube  a  three  or  four-inch 
spark  is  usually  sufficient,  but  the  tube  should  be  of  higher 
vacuum  than  when  used  with  the  induction  coil.  Galvanic, 
static  and  Paradic  electricity  in  the  order  named  are  of 
most  frequent  use  in  electro-therapeutics.  The  sinusoidal 
current  is  yet  new,  but  may  in  time  prove  as  efficient  as  any 
of  the  other  forms. 

I  shall  conclude  by  mentioning  a  few  other  applications 
of  electricity  used  mostly  in  surgical  work  and  for  motor 
and  illuminating  purposes,  the  source  of  the  current  with 
few  exceptions  being  from  two  or  more  storage  cells.  The 
surgical  uses  of  the  continuous  or  galvanic  current  properly 
come  under  four  divisions,  viz:  chemical,  physical,  illumin- 
ating and  motor.  Under  the  first  head  should  be  placed 
electrolysis,  as  practiced  in  the  removal  of  hair,  the  destruc- 
tion of  facial  blemishes,  such  as  naevi  or  wine  marks,  erec- 
tile tumors,  aneurism,  goitre,  piles,  strictures,  etc.  Por 
such  operations  from  six  to  eight  volts  from  small  primary 
cells,  and  from  three  to  five  milliamperes  of  current  are 
used. 

For  cautery  purposes,  such  as  the  heating  of  small  plati- 
num knives,  wire,  etc.,  a  current  of  great  quantity  (75  to  100 
amperes)  is  used  with  a  small  potential  of  from  4  to  6  volts 
supplied  by  secondary  or  storage  cells.  The  same  current 
is  used  for  small  incandescent  electric  lights  for  the  examin- 
ation of  the  internal  organs  such  as  the  bladder,  the  stom- 
ach, and  other  cavities.  These  methods  of  introducing 
small  lights  into  the  human  body  afford  an  effectual  and 
convenient  method  of  diagnosis  in  many  diseased  condi- 
tions. In  the  throat,  nasal  and  post  nasal  cavities,  these 
electric  lamps  are  made  so  as  to  fit  into  the  same  cautery 
handle  as  is  done  with  the  small  cautery  knives  used  in  nose 
and  throat  work.  In  the  amputation  of  certain  soft  parts, 
sach  as  the  tongue,  the  hot  platinum  wire  is  far  superior  to 
other  methods,  as  it  is  clean,  and  affords  an  almost  blood- 
less means  of  operating.  This  method  is  often  used  for 
small    amputations   of    vascular   organs,  tumors,  and  soft 


growths,  leaving  as  it  does  a  clean,  bloodless  stump  which 
heals  quickly.  With  energy  from  the  same  source  as  that 
used  for  cautery  and  illuminating  purposes,  one  is  enabled 
to  run  a  surgical  engine  with  flexible  cable  and  drills  for  re- 
moving exostoses  in  the  nasal  cavities  and  elsewhere.  It 
is  convenient  for  running  the  static  machine  when  con- 
nected by  belt  to  a  small  motor,  also  for  winding  bandages 
in  the  operating  room,  for  rotating  a  centrifuge  and  for 
other  mechanical  work. 

A  word  about  electric  belts.  Physicians  who  under- 
stand electricity  do  not  use  or  recommend  them  because 
they  are  worthless.  I  have  never  seen  an  electric  belt  that 
would  indicate  one  milliampere  on  a  short  circuit.  Then 
let  me  ask  what  effect  would  such  a  belt  have  on  the  highly 
resisting  surface  of  the  human  body? 

ERRATA. — Through  inadvertance,  the  authorship  of 
Part  II.  of  the  serial  that  has  recently  been  published  on 
"The  Scientific  Application  of  Electricity  in  Medicine" 
was  ascribed  to  "W.  N.  Williams,  M.  D.,"  whereas  the  ar- 
ticle should  be  credited  to  W.  N.  Sherman,  M.  D.,"  to 
whom  sincere  apologies  are  extended. 


A  MONOCYCLIC  DISTRIBUTION  PLANT. 


One  of  the  most  interesting  modern  stations  in  this  coun- 
try, and  the  first,  perhaps,  which  has  a  larger  motor  load 
than  a  lighting  load,  is  that  at  Middletown,  Ohio,  operated 


FIGURE  1— GENERATING  STATION,  MIDDLETOWN,  O. 

by  the  Middletown  Electric  Light  and  Power  Company. 

It  is  now  some  four  months  since  Mr.  E.  H.  MeKnight, 
president  and  general  manager,  determined  on  an  increase 
in  his  station,  which  up  to  that  time  had  operated  on  a  small 
scale  only.  The  conditions  with  which  he  was  confronted 
showed  the  necessity  for  a  system  of  distribution  which 
would  allow  him  to  cope  with  a  large  demand  for  current 
for  motor  service  during  the  day  and  a  similarly  large  one 
for  lighting  after  dark.  As  best  satisfying  these  conditions, 
Mr.  MeKnight  selected  the  Monocyclic  system  of  the  Gen- 
eral Electric  Company. 

The  power  house  is  large  and  well  ventilated  and  is  sit- 
uated near  the  center  of  the  city  in  an  ideal  location  for  an 
electric  station.  It  fronts  on  the  Cleveland  and  Cincin- 
nati Canal,  while  immediately  behind  it  are  the  tracks  of 
the  M.  &  C.  Railroad.  Water  for  the  station  is  taken  from 
the  canal  in  front  and  the  necessary  coal  is  shoveled  directly 
into  the  bins  from  the  cars  standing  on  the  ti-acks  behind. 

The  steam  equipment  consists  of  two  Brownell  and  Day- 
ton boilers,  furnishing  steam  to  one  250  h.  p.  Russell  en- 
gine and  one  100  h.  p.  Ball  engine.  The  first  runs  at  164 
revolutions  and  drives  from  a  countershaft  the  new  mono- 
cvclic  o-enerator  and  two  T.  II.  75  light  arc  dynamos;  the 
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FIGURE  2— INTERIOR  GENERATING  STATION,  MIDDLETOWN.  O. 

latter  runs  at  285  revolutions  and  drives  a  D-62  T.  H.  bi- 
polar direct  current  low  voltage  machine.  The  monocyclic 
generator  is  a  standard  12  pole  machine,  running  at  600 
revolutions.  It  is  rated  at  150  k.  w.  at  1010  volts,  and  is 
excited  by  a  l-§  k.  w.  exciter.  The  D-62  furnishes  current 
for  direct  current  motors  scattered  throughout  the  city. 
The  arc  machines  operate  lights  in  the  streets,  while  the 
monocycle  is  wired  for  about  180  horse  power  in  motors 
and  2000  lights.  If  all  the  lights  and  motors  were  oper- 
ated at  the  same  time  the  total  amount  of  energy  required 
from  this  generator  would  be  about  double  its  capacity  and 
its  power  to  cope  with  the  conditions  illustrates  forcibly 
the  advantages  of  the  monocyclic  system.  During  the  day 
the  lights  burning  are  comparatively  few,  while  the  motor 
load  is  at  its  maximum.  This  condition  is  reversed  after 
dark,  when  the  motor  load  drops  off  and  the  lighting  load 
rises  in  turn.  The  generator,  which  runs  23  hours  per  day, 
is  worked  continuously  at  its  highest  efficiency  and  satis- 
factorily fulfils  its  double  duty  without  sparking  or  notice- 
able heating. 

With  sendee  of  this  severity,  deterioration  in  the  per- 
formance of  the  machine  would  naturally  be  expected.  Yet, 
it  has  been  running  for  about  three  months  under  these 
onerous  conditions  without  a  minute  of  lost  time  from  any 
cause  whatsoever. 

The  regulation  of  the  machine  is  noteworthy,  the  volt- 
age remaining  almost  absolutely  constant.  The  lights  at  a 
large  factory,  about  a  mile  away,  and  those  throughout  the 
the  city,  burn  with  equal  brilliancy,  and  the  throwing  on 
or  off  of  the  motor  load  is  accomplished  without  flickering 
or  variation  of  the  intensity  of  the  light.  In  fact,  the  pres- 
ence of  the  motor  load  is  usually  only  determined  by  exam- 
ination of  the  ammeter.  This  perfection  of  regulation  is 
attained  by  placing  the  stationary  shunt  of  the  alternator 
in  a  certain  position  in  the  morning,  and  leaving  it  thus 
during  the  day,  while  the  induction  motor  load  dominates. 
At  night  when  the  lighting  load  is  the  heavier,  the  only 
change  necessary  is  the  advancing  of  the  stationary  shunt 
about  one  inch.  ISTo  care  beyond  this  is  needed  to  main- 
tain a  constant  potential — the  machine  apparently  takes 
care  of  itself. 


The  most  important  client  of  the  Middletown  station  is 
the  Miami  Cycle  and  Manufacturing  Company,  whose  fac- 
tory is  located  about  one  mile  distant.  It  takes  current  for 
1 80  horse-power  in  motors;  for  800  incandescent  lamps,  of 
which  400  are  usually  in  use,  and  for  six  arc  lamps.  The 
cycle  company  turns  out  about  200  wheels  a  day,  and  em- 
ploys from  500  to  600  hands.  It  manufactures  an  extreme- 
ly high  grade  bicycle,  the  assistance  to  this  end  which  elec- 
tric service  renders. 

The  current  is  transmitted  from  the  station  to  the  works 
over  two  mains  and  a  feasor  wire  at  about  1000  volts,  and 
is  reduced  to  about  115  volts  in  six  30,000  watt  oil-cooled 
transformers  installed  in  a  small  house  erected  in  the  angle 
of  the  L-shaped  main  building.  All  the  mortors  derive  their 
supply  of  current  from  these  transformers  connected  to 
multiple.  The  lighting  circuits  are  taken  off  from  two 
7500  and  one  15,000  watt  transformers.  The  primary 
wires  from  the  station  are  passed  through  a  station  watt 
meter  just  before  they  arrive  at  the  transformers,  and  thus 
the  consumption  of  energy  in  both  lightning  and  motor 
circuits  is  measured  in  one  instrument. 

The  secondaries  run  from  the  small  sub-station  north  and 


FIGURE  3— MIAMI  CYCLE  &  MANUFACTURING  CO.'S  PLANT 


FIGURE  i— CORNER  OF  MACHINE  ROOM,  SHOWING 
INDUCTION  MOTORS 

south  to  the  motors  and  lights  in  the  two  legs  of  the  L. 
Those  running  south  operate  in  the  machine  shop  3  20  h- 
p.  motors,  each  belted  to  a  long  line  of  shafting  from  which 
run  80  belts.  One  of  these  motors  is  used  to  drive  15  lathes, 
4  sharpers  and  6  milling  machines;  3  water  emery  wheels, 
1  planer,  1  die  sinker,  2  universal  grinders,  2  gear  cutters, 
and  2  drill  binders.  The  other  two  operate  35  screw  ma- 
chines, 1  oil  separator,  1  oil  pump,  and  2  high-pressure 
blowers,  giving  air  to  the  forges  in  the  smithy. 

The  feeders  running  north  supply  energy  to  three  30  h.  p. 
motors,  two  of  10  h.  p.  and  two  of  5  h.  p.  One  of  the  10 
h.  p.  motors  is  in  the  drill  room  and  runs  a  shaft  from  which 
belts  run  to  12  large  and  3  small  drill  presses,  2  cone 
grinders  and  4  small  milling  machines.  In  addition,  it  op- 
erates 1  band  saw,  1  circular  saw,  and  1  wood  turner's  lathe 
in  the  pattern  room  adjoining.  The  other  10  h.  p.  motor 
is  in  the  Frame  Making  Department  and  drives  3  large 
punch  presses  for  the  manufacture  of  handle  bars,  seat 
posts,  etc.,  3  large  drill  presses,  4  small  ones,  2  frame  as- 
sembling tables,  3  small  milling  machines,  2  emery  grind- 
ers, 1  swaging  machine,  4  stock  machines,  2  tooth  cutters, 
and  1  double-polishing  lathe. 

A  large  portion  of  the  power  which  comes  into  the  fac- 
tory is  used  in  the  Polishing  Boom,  where  35  double-polish- 
ing lathes  run  incessantly.     Those  are  operated  at  present 
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by  two  30  h.  p.  motors.  The  remaining  30  h.  p.  motor  in 
the  north  section  drives  a  48-inch  exhaust  blower,  which 
carries  away  the  dust  from  the  Polishing  Boom. 

Located  in  the  Assemblying  Department  is  a  0  h.  p. 
motor,  which  operates  a  freight  elevator  of  1500  lbs,  at  BO 
feet  per  minute  capacity  through  the  room.  When  this  was 
put  up  it  was  thought  that  a  larger  motor  would  be  required 
to  move  up  and  down  the  occasional  heavy  loads,  but  the 
5  h.  p.  motor  not  only  operates  the  elevator  satisfactorily, 
but  also  has  sufficient  power  left  to  drive  5  small  drill 
presses.  The  other  5  h.  p.  motor  drives  a  4  k.  w.  C.  &  C. 
generator  used  for  plating  purposes. 

All  tbese  motors  are  of  the  General  Electric  Induction 
type,  without  commutator,  collector  or  moving  contracts. 
They  are  set  up  on  platforms  swung  from  rafters  in  the 
rooms,  an  arrangement  rendered  possible  by  the  fact  that 
they  require  no  attention  beyond  an  occasional  oiling,  and 
thus  occupy  no  floor  space  whatsoever. 

The  introduction  of  the  induction  motors  into  these 
works  was  the  result  of  pure  conversion.  Skeptical  at 
first,  the  company,  wiling  enough  to  allow  a  trial,  permit- 
ted the  installation  of  a  20  h.  p.  motor  as  an  experiment. 


FIGURE  ; 


-MACHINE  ROOM,  SHOWING  MACHINERY 
DRIVEN  BY  MOTORS 


It  reached  the  factory  in  September,  1895,  was  put  into  ser- 
vice in  the  Machine  Room  and  ran  the  machine  for  the 
night  shift.  The  experiment  was  as  severe  a  test  as  could 
well  be  imagined  for  a  motor.  It  ran  over  300  feet  of  3- 
inch  shafting,  172  belts,  5  screw  machines  and  1?  other 
machines  such  as  drills,  lathes,  etc.  The  usual  course  was 
to  add  machine  after  machine  until  the  motor  stopped. 
One  or  two  would  then  be  thrown  off  and  under  an  exces- 
sive overload  which  brought  it  within  the  reach  of  break- 
ing down,  the  motor  continued  to  run  for  its  shift  of  ten 
or  twelve  hours.  No  accident  happened  to  it  during  the 
two  months  this  course  of  treatment  continued.  Its  mis- 
sionary work  was  successful.  It  was  purchased  by  the 
cycle  company,  which  ordered  eight  others  at  once,  to  be 
sent  by  express.  Their  factory  could  not  be  equipped  elec- 
trically too  soon  for  them.  The  constant  speed  of  the  ma- 
chinery has  enabled  them  to  turn  out  a  wheel  with  work- 
manship of  peculiarly  high  quality,  and  its  success  has  com- 
pelled them  to  enlarge  the  works,  which  are  entirely  lighted 
with  lamps  taking  current  from  the  monocyclic  generator. 
In  addition  to  the  load  at  the  Miami  Cycle  Works,  the 
monocyclic  generator  supplies  current  to  500  to  600  lights 
throughout  the  town,  and  050  incandescents  in  the  Sorg. 
Opera  House.     "With  50  h.  p.  in  motors  and  400  lamps 


FIGURE  6— PART  OF  ASSEMBLING  ROOM,  SHOWING 
MOTOR  FOR  ELEVATOR 

burning  at  the  cycles  works,  and  as  many  in  the  city,  the 
lights  in  the  Opera  House  burned  brightly  and  without 
flickering. 

The  description  of  this  noteworthy  plant,  the  success  of 
which  is  due  to  the  able  management  of  Mr.  Mclvnight, 
may  fitly  be  concluded  with  his  own  remark,  "In  all  partic- 
ulars, it  surpassed  my  most  sanguine  expectations." 


UTILIZING  WASTE  POWEE  ON  EAILEOADS. 


A  straw  which  points  to  the  future  development  of  a 
remarkable  source  of  economy  in  freight  railroad  traffic 
is  the  utilization  of  the  weight  of  the  freight  which  is  pro- 
posed on  a  new  road  in  Northern  Michigan.  The  road 
runs  from  Lake  Superior  fifteen  miles  inland  to  the  mines, 
and  in  this  distance  the  total  grade  amounts  to  a  rise  of 
800  feet.  The  freight  will  be  almost  entirely  iron  ore, 
which  is  brought  down  in  special  cars,  which  are  returned 
emptjr  to  .the  mines.  The  cars  will  be  run  in  trains  of  ten 
each,  each  train  being  supplied  with  an  electric  generator, 
connected  with  the  axles.  The  grade  is  such  that  the  load- 
ed cars  run  by  their  own  weight,  and  the  dynamos  generate 
a  current,  which  is  taken  off  upon  a  trolley  wire  and  used 
to  haul  the  empty  cars  back.  It  is  thought  that  the  differ- 
ence in  weight  of  the  loaded  and  empty  cars  will  give  pow- 
er enough  to  overcome  all  leakage,  friction,  etc.  The  en- 
gineers are  figuring  on  using  the  dynamos  as  motors  on  the 
return  trip,  and  thus  saving  expensive  machinery.  The 
experiment  will  be  awaited  with  interest. 


FIGURE  T— ASSEMBLING  ROOM 
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EDITORIAL. 


The  history  of  electric  undertakings 
during  the  past  two    years    has    suffi- 
aSSSin      eiently  proven  the    folly  of    installing 
CALIFORNIA       overhead  electric  lines  upon  the  Pacific 
Coast,  and    particularly  in    California, 
without  the  use  of  lightning  arresters. 
The  neglect  of  this  means  of  protecting  electric  circuits 
we  believe  has  come  partially  from  a  misunderstanding 
of   the  conditions  of  the  climate  and    partially  from 
a    lack    of    understanding    of    the    functions    of    a 
lightning  arresters.  The  idea  that  arresters  arrest 
when  the  line  has  been  struck  is  erroneous,  for,  as  an 
eminent    authority    has    said    concerning    lightning- 
strokes  :    "It  is  rare  that  an  overhead  electric  line  is  di- 
rectly struck  by  a  lightning  flash,  but  when  this  does 
actually  happen,  there  is  but  one  remedy ;  to  trust    in 
Providence  and  repair  wbat  is    left    of    the  station." 
Lightning  arresters  do  not,  therefore,  serve  as  conduct- 
ors in  the  case  of  a  flash  striking  the  wires,  but  do  al- 
low an  easy  adjustment  of    potentials  upon  the    line 
whenever  a  lightning  stroke  has  occurred  anywhere  in 
its  neighborhood.      A  flash  of  lightning  is  a  discharge 
between  oppositely  electrified  bodies,    which  may  be 
two  different  clouds  or  a  cloud  and  the  earth;  in    any 
case  the  potential  of  the  surrounding  atmosphere  is  re- 
duced to  that  of  the  earth,  or  to    zero,  and  there  is    a 
tendency  for  all  bodies  in  the  neighborhood  which  have 
been  electrified,  either  directly  from  the  charge  of  the 
clouds  or  by  induction  at  the  time  of  the  flash,  to    dis- 
charge themselves.      An  electric  line  finds  itself  at  the 
time  of  every  lightning  discharge  in  its  neighborhood 
in  the  condition  of  a  charged  body  at  a  different  poten- 
tial from  that  of  the  earth,  and  unless  we  provide  some 
easy  path  for  the  charge  of  the  line  to  be  reduced    to 
the  potential  of  the  earth,  the  insulation  will  be  pierced 
and  the  charge  will  find  its  own  path  to  the  ground.  On 


account  of  the  high  self-induction  of  a  portion  of  the 
machinery  of  the  station  the  two  opposite  sides  of 
the  line  will  separately  discharge  themselves  and  the 
dynamo  current  following  the  static  spark  a  disastrous 
short  circuit  will  result  unless  a  lightning  arrester  is 
provided  for  overcoming  this  difficulty.  It  is  at  once 
seen  that  even  a  rare  storm  and  rare  flash  of  lightning- 
may  occasion  much  damage  in  an  electric  station  be- 
cause an  electric  line  must  discharge  itself,  nor  merely 
in  the  unlikely  condition  of  its  being  struck,  but  at 
every  time  there  is  an  electric  discharge  in  its  neigh- 
borhood. Simple  lightning  arresters  are  not  expen- 
sive pieces  of  apparatus  nor  difficult  to  care  for,  where- 
as, the  damage  that  has  been  done  in  California  during 
the  past  two  years  to  the  apparatus  of  those  who  have 
relied  upon  a  traditional  immunity  from  lightning 
strokes  would  have  paid  many  times  over  for  a  com- 
plete equipment  of  all  California  stations  with  effi- 
cient lightning  arresters. 


To  the  engineer  familiar  with  English 
practice,    either    through    experience    or 
ECONOMY  MUST     through  the  knowledge  of  their  literature, 
FIT  THE  it  is  very  striking  to  find  that  in  the  United 

LOAD  CURVE       States  comparatively  little  value  has  been 
placed  upon  experiments  made  with  steam 
generators,  and  of  no  class  of  steam  gener- 
ating plants  has  this  been  truer  than  in  those  connected 
with  electric  lighting  stations. 

In  England,  we  find  the  old  Lancashire  and  Cornish 
boilers  giving  good  service,  and  at  the  same  time  extensive 
use  is  made  not  only  of  the  "return  tabular,"  but  also  of  the 
"water  tube"  boiler,  while  in  the  United  States  no  attention 
has  been  paid  to  any  type  except  the  "return  tubular,"  un- 
less the  type  has  been  patented  and  extensively  advertised  by 
a  manufacturing  company.  In  other  words,  American  en- 
gineers seem  to  depend  less  upon  their  own  experience  than 
upon  the  claims  made  by  others  and  upon  single  sets  of  ex- 
perimental trials.  In  electrical  engineering  this  is  not  only 
due  to  the  fact  that  only  a  very  limited  number  of  engineers 
have  the  time  and  experience  necessary  for  designing  a 
special  boiler  plant  to  perform  a  special  service,  but  also 
it  is  due  to  the  fact  that  the  generation  of  steam  in  an  elec- 
trical supply  company  demands  that  the  particular  location 
of  the  station  should  be  considered  as  well  as  the  economy 
to  be  achieved.  Where  the  station  is  placed  in  the  heart 
of  a  city,  it  is  not  possible  to  install  boilers  of  unlimited 
size,  nor  is  it  possible  to  risk  accidents  from  untried  sys- 
tems of  construction,  and  therefore  our  engineers  are  in  the 
main  to  be  commended  for  an  extreme  conservatism  in  in- 
stalling under  such  circumstances  only  those  types  of 
steam  generating  apparatus  which  have  been  tried  and 
proved  entirely  reliable  and  at  the  same  time  with  the  in- 
crease of  loads  and  the  multiplication  of  competitive  plants 
as  well  as  the  experience  that  has  been  gained  in  high  po- 
tential transmissions.  American  engineers  are  finding  a 
new  set  of  conditions  which  not  only  require  a  restating 
of  the  problems  of  efficiency,  but  also  allow  the  possibility 
of  individual  experimentation. 
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We  are  too  much  disposed  to  rely  upon  efficiency  tests  at 
full  load,  while  the  efficiency  of  a  station  depends  upon  the 
efficiencj'  at  an  exceedingly  Variable  load,  and  if  we  can  de- 
velop a  boiler  plant  which  shall  furnish  a  pound  of  steam 
with  a  reasonable  amount  of  coal,  considering  the  day  as 
a  unit  of  time,  rather  than  the  period  of  full  load,  we  will 
solve  the  problem  that  now  presents  itself  before  electrical 
engineers  of  reducing  an  outrageously  extravagant  coal  con- 
sumption that  is  noticeable  in  all  of  our  central  stations. 

It  is  time  for  a  reaction  to  set  in  against  high  efficiency 
apparatus,  both  steam  and  electric,  which  is  only  capable 
of  giving  high  efficiency  at  maximum  load,  and.  it  is  time 
for  central  station  engineers.to  consider  more  carefully  than 
thejr  seem  to  have  done  in  the  past,  the  average  efficiency 
of  their  central  stations'  plant.  We  now  point  out  partic- 
ularly the  boiler  plant  as  a  fundamental  part  of  electrical 
generation,  particularly  because  this  part  of  the  plant  has 
been  neglected  by  individual  engineers,  no  matter  how  care- 
fully it  has  been  investigated  by  the  engineers  of  special 
boiler  types. 


One  of  the  most  serious  of  the  problems 
which  face  the  projectors  of  water  power 
CHEMISTRY  IN  transmissions  in  California  is  set  by  the 
\\ATER  POWER  great  fluctuation  in  the  amount  of  power 
DEVELOPMENT  available  at  different  times  of  the  year. 
Either  only  so  much  machinery  must  be 
installed  as  can  be  driven  at  the  period  of 
minimum  flow  of  water,  great  reservoirs  for  water  storage 
must  be  provided,  or,  it  will  be  necessary  to  obtain  some 
load  that  will  utilize  the  surplus  of  power  during  the  per- 
iods of  maximum  flow.  Installing  the  minimum  amount  of 
machinery  in  many  cases  seriously  limits  the  capacity  of  the 
generating  plant;  to  build  great  reservoirs  for  water  stor- 
age will  entail  an  enormous  expense  and  produce  interest 
charges,  greatly  diminishing  the  advantage  of  water  power 
transmission  over  the  production  of  a  similiar  amount  of 
power  by  coal  consumption,  while  it  is  hardly  possible  to 
expect  that  the  users  of  power  will  install  duplicate  steam 
and  electric  apparatus  in  order  to  obtain  the  advantage  of 
low  power  charges  during  the  maximum  flow  period. 

The  only  feasible  plan  for  using  the  power  during  this 
period  of  maximum  flow  seems  therefore  to  be  by  some 
manufacture  that  can  be  economically  carried  on  in  sea- 
sons and  not  through  the  whole  year.  Such  manufactures 
may  easily  be  found  in  the  field  of  electro-chemistry.  It  is 
rumored  that  the  proprietors  of  the  plant  at  Folsom,  Oal., 
are  contemplating  the  installation  of  a  plant  for  the  manu- 
facture of  calcium  carbide  during  this  period  of  maximum 
flow  of  water  and  an  extension  of  this  princijfle  to  many 
of  the  processess  of  electro-chemistry  seems  to  contain  the 
best  possible  solution  of  this  vexed  problem. 

At  the  present  time  copper  refineries  are  established 
throughout  the  United  States  which  do  not  run  throughout 
the  entire  year;  the  production  and  storage  of  bleaching 
salts,  of  chloride  of  potash,  as  well  as  of  calcium  carbide,  do 
not  seem  to  present  insuperable  difficulties,  provided  the 
power  for  their  production  can  be  obtained  with  sufficient 


cheapness,  especially  as  in  many  cases  the  period  of  the 
minimum  flow  of  water  is  only  of  short  duration  and  the 
consequent  accumulation  of  stock  for  the  shut-down  period 
will  not  be  much  greater  than  is  at  present  provided  for  by 
the  copper  plants  above  referred  to,  by  glass  manufacturers 
and  by  others  who  are  already  in  successful  operation 
throughout  the  world.  Indeed,  we  are  bound  to  consider 
that  the  field  of  electro-chemistry  is  a  very  important  one 
in  the  development  of  electric  power  throughout  California 
since  there  is  no  doubt  but  that  the  amount  of  water  power 
available  is  far  in  excess  of  any  possible  manufacturing  de- 
mands for  years  to  come,  so  far  as  the  simple  power  used  in 
the  factories  is  concerned,  while  the  cheap  production 
of  bleaches,  dyes,  acids,  and  other  chemicals  that  must  be 
brought  froni  the  East  or  from  abroad,  before  great  manu- 
factories can  be  established,  is  of  greater  importance  in  the 
cost  of  the  manufactured  product  than  is  the  expense  of 
coal  simply  for  driving  the  machinery,  and  the  successful 
establishment  of  many  great  manufactories  west  of  the 
Eocky  Mountains  will  surely  depend  as  much  upon  a  cheap 
supply  of  these  necessary  supplies  as  it  will  upon  the  avail- 
ability of  cheap  power  from  long  distance  transmission. 


The  fourth  annual  report  issued  by  the 
General  Electric  Company  from  Schenec- 
THE  G.  E.  CO'S      tady  under  the  date  of  April  18th  will  be 
ANNUAL  anxiously  examined  alike  by  the  friends 

REPORT  and  foes  of  the  corporation  to  determine 

if  possible  the  elements     of     strength  or 
weakness  within  this  great  electrical  or- 
ganization. 

The  year  has  been  one  of  many  disasters  in  all  fields  of 
business  and  the  conrmon  depression  has  been  felt  by  the 
General  Electric  Company,  as  no  doubt  it  has  been  felt  by 
its  rivals  as  well.  The  presence  of  a  clear  manufacturing 
profit  upon  the  business  taken  for  the  year  shows  that  the 
period  of  illegitimate  business  speculations  has  been  past 
forever  by  electrical  manufacturing  concerns,  and  that  this 
can  be  so  is  a  matter  of  congratulation  not  only  to  those 
interested  in  the  particular  company  under  consideration 
but  to  all  financially  concerned  in  electrical  enterprises.  At 
the  same  time  the  period  of  past  speculation  is  hard  to  live 
down  and  we  find  in  the  report  material  items  of  unprofit- 
able investments  which  cannot  be  reassuring  to  the  stock- 
holders of  the  company. 

Considering  first  the  income  above  the  expenses  of  run- 
ning the  company  by  themselves,  we  find  it  placed  at  $1,- 
388,000,  which  amounts  to  a  little  more  than  i  per  cent 
upon  the  entire  capital  stock  of  the  company,  and  while 
this  effectually  disposes  of  the  claims  which  have  been  made 
that  the  company  was  in  a  bankrupt  condition,  the  earnings 
can  hardly  be  said  to  be  satisfactory  from  the  standpoint 
of  an  investor  who  is  at  all  familiar  with  the  expenses  of 
operation  of  an  industrial  company,  since  the  amount 
written  off  against  the  factory  plant,  in  order  to  obtain 
these  balances,  does  not  amount  to  as  much  as  1  per  cent 
of  their  valuation. 

Looking  now  at  the  company's  report,  in  order  to  deter- 
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mine,  if  possible,  its  value  as  a-property,  we  find  that  almost 
$14,000,000  of  the  company's  capitalization  is  not  account- 
ed for  by  any  assets,  in  spite  of  the  fact  that  the  patents  and 
franchises,  earning  $585,000,  are  valued  at  $8,000,000,  and 
the  stocks,  bonds  and  notes,  earning  $421,000,  are  valued  at 
$12,000,000.  To  be  sure,  it  is  impossible  to  estimate  the 
actual  value  of  the  stock  of  this  company  from  such  a  bal- 
ance sheet,  but  we  can  conclude  from  its  perusal  at  once 
that  the  capital  which  has  been  involved  in  .the  formation 
of  the  company  does  not  earn  as  much  as  would  be  expected 
from  ordinary  industrial  investments,  and  while  the  capi- 
tal stock  may  be  valued  at  anywhere  from  30  to  60.  it  ''an 
hardly  be  given  a  higher  valuation  by  the  most  enthusiastic 
admirers  of  the  management,  while  there  is  no  doubt  that 
the  condition  of  the  company  contains  all  the  elements  of  a 
financial  disaster  and  to  bring  it  from  its  present  condition 
of  an  unsatisfactory  investment  into  that  of  its  former 
great  favor  will  require  financial  ability  not  'hitherto  shown 
by  its  managers. 

There  is  no  doubt  but  what  the  General  Electric  Com- 
pany will  live  for  many  years  to  come,  and  that  it  will  par- 
take in  the  next  wave  of  prosperity  that  may  sweep  over  the 
country,  but  it  can  never  again  take  the  commanding  posi- 
tion held  from  its  origin  until  the  crash  in  1892,  nor  will 
it  ever  again  be  enabled  to  disturb  and  destroy  business  as 
it  was  accustomed  to  do  in  the  past. 
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AN  EDITORIAL  REVIEW  OP  CURRENT  EVENTS  AND 
PUBLICATIONS  OF  OUR  CONTEMPORARIES. 


ARE    TELEPHONE    COMPANIES    COMMON    CABBIERS  ? 

An  interesting  legal  point  has  recently  been  brought  up' 
in  a  suit  entered  by  the  Norwalk  Telephone  Company 
against  the  Central  Union  Telephone  Company,  in  which 
the  Norwalk  Company  demanded  the  right  to  use  the  toll 
hues  of  the  Central  Union  Company  for  the  transmission 
of  the  Norwalk  Company's  messages,  the  claim  being  made 
that  a  telephone  company  is  a  common  carrier  and  conse- 
quently is  obliged  to  transmit  messages  at  a  reasonable  toll 
rate,  in  spite  of  the  fact  that  they  originate  on  the  wires 
of  a  competitor.  The  case  is  fully  described  in  an  article 
published  in  the  "Electrical  Eeview"  for  March  4th.  In 
this  connection  should  also  be  noted  a  decision  recently 
rendered,  compelling  the  Western  Union  Telegraph  Com- 
pany to  turn  messages  of  a  customer  over  to  the  Postal 
Telegraph  Company  on  an  order  from  the  customer,  and 
should  the  same  position  be  held  by  the  courts  in  deciding 
the  telephone  case  we  have  cited,  a  new  element  will  be 
introduced  into  the  telephone  situation. 

Ever  since  the  expiration  of  the  fundamental  Bell  tele- 
phone patents,  there  has  been  an  effort  made  throughout 
the  country  to  install  local  exchanges  in  small  towns,  a  terri- 
tory rather  neglected  by  the  Bell  management.  These  ex- 
changes have  often  proved  to  be  great  successes,  but  they 


have  invariably  encountered  subsequent  demands  from  their 
customers  for  outside  line  service  which  could  not  be  suc- 
cessfully maintained  by  the  small  exchanges,  especially  in 
the  face  of  existing  Bell  connections.  If  now  the  courts 
will  hold  that  the  Bell  Telephone  Company  is  a  common 
carrier  and  that  it  must  hold  its  lines  open  to  messages  col- 
lected over  the  wires  of  a  local  exchange,  as  well  as  to  those 
which  come  directly  to  the  doors  of  its  pay  stations,  we  will 
soon  see  a  vast  extension  of  telephone  exchanges,  either 
by  an  extension  of  the  present  system  of  local  companies 
or  by  the  Bell  company  entering  this  field  in  direct  com- 
petition for  this  class  of  business. 


TRANSFORMERS    FOR    NET-WORK    DISTRIBUTION. 

We  are  gradually  beginning  to  appreciate  the  importance 
of  secondary  wiring  net-works  operated  from  large  trans- 
formers in  place  of  small  local  transformers,  each  devoted 
to  a  single  lighting  point.  The  question  of  how  far  this 
may  be  economically  carried  is  discussed  in  Germany  in  an 
article  in  the  "Elektricitats  Zeitserift"  for  February  27th, 
in  which  the  author,  Herr  Haas,  points  out  that  there  is  a 
point  of  minimum  installation  cost  in  any  such  system  of 
distribution.  This  point  may  be  found  by  plotting  curves 
representing  respectively  the  cost  of  secondary  ]  eads  and 
the  cost  of  transformers  in  any  particular  case.  Obviously, 
the  cost  of  copper  will  increase  as  the  distance  from  the 
lights  to  the  transformer  increases,  while  the  cost  of  trans- 
formers will  increase  as  we  decrease  the  amount  of  copper 
in  the  secondary  mains.  The  resultant  curve  obtained  by 
adding  these  two  quantities  will  show  for  any  case  the  mini- 
mum point  at  which  the  location  of  various  transform- 
ers for  feeding  a  given  net- work  is  determined,  as  is  also  the 
size  of  the  transformers  to  be  employed.  Herr  Haas  has 
endeavored  to  reduce  the  problem  to  an  equation  giving 
a  general  solution.  It  is  obvious  to  any  one  who  has  at- 
tempted such  a  problem  that  the  conditions  are  always  so 
widely  varied  that  no  equation  can  be  found  which  will 
satisfj'  many  cases,  but  at  the  same  time  relative  costs  of 
transformers  and  copper  may  be  drawn  in  curves  and  the 
minimum  point  of  the  resultant  curve  found  graphically. 
Graphical  methods  such  as  this  can  readily  be  applied  to 
the  solution  of  all  such  problems  which  require  judgment 
and  for  extensive  application  will  not  only  result  in  the 
best  engineering,  but  will  also  give  the  designer  of  any 
plant  a  more  complete  faith  in  his  own  decisions. 


THE    EFFICIENCIES    OF    BOILER    FURNACES. 

The  important  series  of  tests  made  by  the  Chicago  Edison 
Company  upon  the  Hawley  down  draft  furnace  and  the 
Mackenzie  boiler  furnace  have  been  published  in  the  "Elec- 
trical Engineer"  for  March  11th,  Mr.  B.  B.  T.  Collins, 
engineer  of  the  tests,  which  show  not  only  that  the  problem 
of  smoke  prevention  is  practically  solved  by  either  one  of 
these  devices,  but  that  the  efficiency  obtained  from  the  use 
of  either  one  of  these  two  furnaces  is  satisfactorily  high. 

Two  sets  of  tests  were  made  with  each  boiler,  one  for 
obtaining  the  most  economical  evaporation,  the  other  for 
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ascertaining  the  economy  at  maximum  capacity.  The  very 
remarkable  result  appears  from  these  tests  that  while  the 
Mackenzie  furnace  is  the  least  efficient  at  low  loads  by 
about  2  per  cent,  it  maintains  the  efficiency  first  obtained 
when  severely  forced;  while  on  forcing  the  Hawley  furnace, 
its  efficiency  fails  off  about  9  per  cent,  though  before  judg- 
ing immediately  upon  this  result  we  should  notice  that 
while  the  Hawley  furnace  at  maximum  capacity  develops 
more  than  the  rated  horse-power  of  the  boiler,  the  Mac- 
kenzie furnace  does  not  succeed  in  obtaining  the  full 
rating  of  the  boiler  to  which  it  was  attached,  and  this  may 
possibly  explain  the  high  efficiency  obtained  when  forced. 
However,  the  Mackenzie  furnace  does  not  fall  off  in  maxi- 
mum capacity  below  that  of  the  rating  of  the  boiler  enough 
to  account  for  the  entire  difference  in  efficiency.  The  effi- 
ciency obtained  with  these  different  furnaces  are  as  we 
have  said  commendably  high,  so  that  one  need  only  deter- 
mine which  furnace  to  use  by  comparison  of  the  cost  of 
installation  and  maintenance  in  the  two  systems. 

The  Hawley  furnace  requires  a  water  tube  grate  since 
the  principal  amount  of  fuel  rests  upon  the  grate  bars, 
through  which  the  draft  passes  in  a  downward  direction, 
and  in  consecpience  one  would  expect  the  furnace  to  be 
subject  to  a  large  repair  account,  while  on  the  other  hand 
the  Mackenzie  furnace,  admitting  air  for  combustion 
through  fire  brick  pillars  in  the  combustion  chambers, 
would  naturally  recpiire  a  large  installation  cost  and  would 
also  be  likely  to  entail  a  large  loss  in  heat  when  fires  were 
banked — a  loss  from  which  the  Hawley  furnace  would  be 
free.  The  tests  given  point  clearly  enough  to  the  relative 
economy  of  the  two  furnaces  under  the  given  conditions 
as  we  have  stated,  but  we  believe  we  do  well  in  calling  at- 
tention to  the  fact  that  the  tests  given  do  not  furnish  data 
for  choice  between  the  two  furnaces,  on  account  of  the 
omitted  items  necessary  for  a  complete  comparison. 


%)itQratizrs. 


THE  VOLTAIC  CELL:  Its  Construction  and  Its  Capac- 
ity, by  Park  Benjamin.  New  York:  John  Wiley  & 
Sons,  1893.    Pp.  562.    Price  $3.00. 

In  his  preface,  Dr.  Park  Benjamin  states:  "The  object 
of  this  book  is  to  assist  the  student  and  investigator  by 
placing  before  him  a  record  of  the  principal  discoveries 
and  results  relating  to  chemical  generators  of  electricity, 
descriptions  of  many  of  the  most  distinctive  and  approved 
types  of  cells  and  the  latest  knowledge  as  to  their  efficiency, 
measurement  and  modes  of  use. 

While  undoubtedly  carrying  out  the  object  thus  stated, 
of  furnishing  for  students  elementary  information  con- 
cerning the  many  types  of  voltaic  cell,  we  miss  the  valuable 
criticism  of  various  plans  that  could  be  only  furnished  by 
an  independent  investigation,  rather  than  by  a  compiler. 
Though  much  more  limited  in  scope,  Prof.  Carhart's  little 
book,  treating  of  primary  batteries,  carries  with  all  its  state- 
ments the  authority  of  an  investigator  whose  work  is  in- 
dependent of  any  hope  for  patent  rewards  and  in  conse- 
quence, the  cells  treated  are  better  known  to  the  reader 
from  his  book  than  they  can  be  known  from  the  compilation 
of  Dr.  Benjamin. 


Perhaps  the  most  valuable  chapter  in  this  book  upon  the 
Voltaic  Cell  is  the  third,  in  which  is  treated  the  subject 
of  electric  measurements  from  the  standpoint  of  a  practical 
engineer  who  uses  portable  direct  reading  voltmeters  and 
ammeters,  rather  than  apparatus  adapted  only  to  the  phy- 
sical laboratory.  All  of  the  measurements  necessary  for 
an  engineer's  knowledge  of  a  voltaic  cell  are  here  described 
in  a  clear  manner  with  the  use  of  apparatus  available  to 
every  engineer  likely  to  undertake  the  complete  investi- 
gation of  a  primary  battery.  As  a  compilation  of  descrip- 
tions of  cells  and  patents  upon  various  types  of  voltaic 
cells,  Dr.  Benjamin's  book  certainly  leaves  little  to  be  de- 
sired. An  authoritative  statement  of  their  working  could 
only  be  obtained  by  an  exceedingly  extensive  and  long  series 
of  investigations,  certainly  longer  than  would  be  possible  for 
any  one  investigator  to  carry  out.  A  further  value  of  the 
work,  lies  in  the  fact  that  the  authorities  for  the  various 
cell  descriptions  and  tables  of  data  are  not  only  given 
throughout  the  text,  but  the  book  is  supplemented  with  a 
complete  bibliography  of  books  and  papers  referred  to 
throughout  the  text.  From  the  standpoint  of  an  independ- 
ent investigator,  Dr.  Benjamin's  work  leaves  much  to  be 
desired  since  the  information  given  is  generally  that  pub- 
lished by  those  interested  in  a  particular  type  of  cell,  though 
as  a  book  for  reference,  when  a  description  of  a  particular 
cell  is  desired,  this  complete  description  and  complete  bibli- 
ography is  very  valuable  to  the  engineer. 


JAMES      CLERK      MAXWELL      AND      MODERN 

PHYSICS— The  Century  Science  Series,    by    R.   T. 

Glazebrook.    New  York:    Macmillan  &  Co.,  pp.  225. 

Price,  $1.25. 

This  account  of  Clerk  Maxwell's  work  rather  than 
of  his  life  from  the  pen  of  one  of  his  earliest  students 
at  the  Cavendish  Laboratory  loses  nothing  of  its  inter- 
est from  the  previous  publication  of  the  great  biog- 
raphy of  Maxwell  written  in  1S82  by  Prof.  Lewis 
Campbell  and  Dr.  Garnett.  The  previous  work  pre- 
sented to  us  the  man  Maxwell,  while  this  short  re- 
view brings  us  more  closely  in  contact  with  Maxwell 
the  worker,  though  Prof.  Glazebrook  himself  acknowl- 
edges that  Maxwell  was  a  man  of  so  strong  a  person- 
ality as  to  make  a  complete  separation  of  his  work 
from  himself  an  entire  impossibility,  but  on  perusal  of 
this  book  we  are  led  almost  to  think  that  Maxwell's 
life  and  work  were  not  so  closely  connected  as  Max- 
well's work  with  the  entire  progress  of  electrical 
science  since  his  time.  One  is  in  fact  bewildered  in 
contemplating  the  life  of  this  great  man  and  ralizing 
how  completely  most  modern  discoveries  are  involved 
in  the  impetus  which  he  gave  to  experimental  physics 
at  Cambridge  University  and  particularly  in  the  ad- 
vances he  was  able  to  make  in  the  theory  of  electricity 
and  magnetism.  Born  at  so  late  a  date  that  had  he 
lived  until  the  present  time  he  might  not  yet  be  con- 
siderd  an  old  man  the  enormous  mass  of  business  and 
knowledge  involved  in  the  term  electrical  engineering 
may  be  said  to  have  found  its  origin  in  his  investiga- 
tions and  yet,  as  Prof.  Glazebrook  has  shown  us  in  this 
life,  his  career  was  not  solely  important  on  account 
of  his  great  electrical  investigations  but  also  on  ac- 
count of  his  studies  in  optics  and  molecular  physics. 
Reading  this  review  we  are  more  than  ever  struck 
with  the  comparatively  great  opportunities  offered  to 
the  present  student  who  has  laboratories  at  his  dis- 
posal and  instructors  to  aid  him  far  more  competent 
than  any  Maxwell  found  at  the  beginning  of  his 
student  career,  though  again  we  are  brought  bv  Prof. 
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Olazebrook  to  acknowledge  our  indebtedness  to  Max- 
well for  these  opportunities  of  learning.  Maxwell  im- 
pressed the  importance  of  experimental  knowledge 
upon  the  Cambridge  Examiners;  through  Maxwell's 
etforts  the  Cavendish  Laboratory  was  established,  and 
after  it  was  established  Maxwell  was  the  only  com- 
petent director  able  to  inaugurate  experimental 
physics  at  the  great  university,  it  is  perhaps  an  old 
story  to  the  present  grown  generation  of  physicists 
that  we  owe  tnis  much  to  Maxwell,  but  the  importance 
of  this  work  might  be  lost  sight  of  in  the  coming  gen- 
eration unless  the  rising  students  should  have  his  po- 
sition in  science  clearly  defined  to  them,  and  for  this 
we  are  indebted  to  Prof.  Claze  brook,  who  has  written 
of  Clerk  Maxwell's  work  in  a  manner  that  is  at  the 
same  time  complete  and  interesting.  It  is  to  be  hoped 
that  the  book  will  find  its  way  into  the  hands  of  many 
students  of  experimental  physics  and  that  it  will  cause 
them  to  place  Maxwell  in  his  true  position  as  the 
founder  of  the  mathematical  theory  of  experimental 
physics. 


WESTLN  CHOUSE  ELECTEIC  STEEET  GAE  EQUIP- 
MENTS.—By  E.  L.  Hutchinson  and  Leo  Phillips, 
East  Pittsburg,  Pa.,  1896.  Published  by  the  authors. 
Pp.  91.    Price  $1.00. 

Within  the  past  few  years  engineers  connected  with  the 
various  manufacturing  companies  have  published  descrip- 
tions of  the  machinery  with  which  they  are  familiar  that  are 
exceedingly  valuable  to  the  electric  public,  aside  from  their 
value  as  an  advertisement  to  the  manufacturer  concerned. 
This  little  book,  describing  the  Westinghouse  street  car 
equipment,  reperesents  the  best  offered  in  this  class  of  liter- 
ature, since  it  puts  into  the  hands  of  practical  men  a 
description  of  the  various  pieces  of  apparatus  used  in  street 
car  equipments  by  the  Westinghouse  Company,  and  fur- 
nishes a  clear  explanation  of  the  duties  of  the  various  pieces 
of  apparatus,  and  explains  the  care  which  should  be  given 
them  without  at  any  time  entering  upon  an  argument  in 
favor  of  the  apparatus  described,  or  detracting  from  that  of 
other  manufacturers.  Indeed,  quite  properly,  the  book 
might  be  called  a  "Manual  of  Management/'  and  it  will 
prove  of  value  to  street  car  companies  using  this  apparatus, 
should  they  place  it  in  the  hands  of  their  employes. 

In  several  chapters  the  motors  and  car  controllers  are 
described,  and  following  these  chapters  the  operation  of 
the  car  equipment  is  explained.  The  correct  method  of 
inspection  is  laid  out  and  instructions  are  given  for  local- 
ising and  remedying  faults,  followed  by  instructions  for 
repairing  and  rewinding  fields  and  armatures.  In  reading 
this  list  of  contents,  it  is  plain  why  we  have  called  this  book 
a  manual  of  management,  since  no  hint  is  given  of  proper 
carwiring,  nor  is  the  internal  method  or  operation  of  con- 
trollers and  other  parts  of  apparatus  explained.  Perhaps 
the  points  not  explained  are  those  which  the  manufacturers 
desire  to  keep  under  their  own  control,  though  how  this 
will  be  generally  possible  is  difficult  to  see,  for  the  inquisi- 
tive engineer  of  the  present  day  is  fully  capable  of  tracing 
out  the  connections  of  any  controller  or  car-wiring  system. 
Since  this  is  so,  it  would  seem  rational  for  the  manufacturing 
companies  to  give  such  clear  instructions  concerning  these 
points  to  those  using  their  apparatus,  that  all  may  have 
equal  benefit  from  their  explanations.  The  matter  through- 
out the  book  is  carefully  divided  into  paragraphs  separately 
titled,  but  we  regret  to  notice  the  absence  of  an  index  which 
would  facilitate  ready  reference  to  the  information  which 
the  book  contains.  It  is  to  be  hoped  that  other  manu- 
facturers will  follow  the  lead  here  given  with  an  equally 


clear  and  explicit  set  of  directions  for  managing  the  various 
pieces  of  electrical  apparatus  which  they  sell. 

JOHNSTON'S  ELECTEIC AL  ANL    STEEET    EAIL- 
WAY  D1EECTOEY  EOE  1896.— Containg  lists    of 
electric  light  central  stations,  isolated  plants,  mining 
plants,  street  railways,  telegraph,  telephone  and  dis- 
trict messenger  companies,  and  manufacturers  of  and 
dealers  in  electrical  street  railway  apparatus,  machin- 
ery and  supplies.    832  pages;  cloth.    Price  $5.00.  New 
York:  The  W.  J.  Johnston  Company. 
In  the  production  of  this  work,  the  only  one  of  its  kind 
in  America,  the  object  of  the  compilers  is  to  furnish  reliable 
information  regarding  electrical,  street  railway  and  kindred 
interests,  so  arranged  and  classified  as  to  be  of  the  most 
practical  value  and  easily  accessible.     Apart  from  the  con- 
venient classification  and  arangements  of  its  contents,  the 
Directory  gives,  among  other  things,  the  names  of  manag- 
ing officers,  superintendents,  electrical  engineers,  purchas- 
ing agents,  etc.,  of  the  different  electric  light,  street  railway 
and  other  companies;  the  capital  paid  in,  system  in  use,  etc.; 
number  of  lights  operated  by  electric  light  companies,  and 
whether  they  furnish  electric  power;  prices  paid  for  city 
lights  by  353  cities  and  towns;  length  of  each  street  railway, 
number  of  cars  operated  and  equipment  in  use.     According 
to  the  figures  given  in  the  Directory,  there  are  in  the 
United  States  and  Territories,  Canada,  Cuba  and  Mexico, 
2711  electric  light  central  stations,  with  an  aggregate  paid- 
up  capital  of  $3.20,049,518,  and- 1140  street  railways  with 
a  total  paid-up  capital  of  $890,828,120.     828  of  these  street 
railways,  with  a  imleage  of  14,850,  are  operated  by  elec- 
tricity, and  312,  with  a  mileage  of  2300,  by  horse,  steam 
or  cable  power.     The  Directory  also  publishes  a  list  of  7150 
manufacturers,  dealers,  electrical  engineers,  etc.,  engaged 
in  or  catering  to  the  electrical  business,  and  arranged  in 
three  different  ways:  Geographically  by  States,  cities  and 
towns;  classified  according  to  lines  of  business,  and  alpha- 
betically as  a  finding  list.     The  scope  of  the  Directory  is  not 
confined  to  the  United  States,  but  includes  Canada,  Mex- 
ico, Cuba,  Central  and  South  America. 
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CHEAP  TELEPHONES  IN  SAN  FEANCISCO. 


The  Pacific  Telephone  and  Telegraph  Company  of  San 
Francisco  has  issued  the  following  to  the  public:  The 
management  of  the  Pacific  Telephone  and  Telegraph  Com- 
pany, believing  that  outside  of  the  1659  residence  sub- 
scribers connected  with  the  San  Francisco  exchange,  there 
are  two  or  three  thousand  or  more,  householders  who  really 
need  telephones  and  do  not  know  it,  never  having  used  one 
regularly,  has  decided,  for  advertising  and  educational  pur- 
poses, to  issue  1000  kitchen  telephone  sets  at  the  rate 
of  50  cents  per  month  for  the  installation  of  the  kitchen 
telephone  and  unlimited  switching  from  house  to  office,  or 
from  house  to  physician,  or  from  house  to  any  other  one 
subscriber  in  the  San  Francisco  exchange. 

Other  switches  from  this  telephone  may  be  made  to  any 
other  one  of  the  6715  subscribers  (connected  April  1st, 
1896)  by  the  payment  of  a  nickel  at  the  time  of  making  the 
switch;  or  the  subscriber  can  contract  for  50  cents  a  month 
additional,  for  unlimited  switching  with  any  other  one  sub- 
scriber; or  by  the  payment  of  $1.75  per  month  he  can  have 
unlimited  switching  from  this  telephone  to  all  of  the  sub- 
scribers connected  with  the  San  Francisco  exchangt. 

This  telephone  is  placed  in  the  kitchen  only,  where  it  can 
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be  readily  used  to  the  butcher,  grocer,  coal  dealer  or  to  the 
physician,  druggist,  etc.  These  telephones  are  for  outward 
service  onty,  and  on  account  of  the  saving  made  by  the 
company,  in  the  fact  that  no  arrangements  are  made  at 
these  telephones  for  being  called  up,  and  the  saving  at  the 
central  office  for  the  same  reason;  and  as  for  this  purpose, 
a  number  of  stations  can  be  placed  upon  one  pair  of  wires; 
and  as  stated  above,  for  the  general  benefit  such  a  service 
will  be  to  the  system  as  a  whole,  and  as  an  advertisement, 
and  as  an  educator  for  the  present  non-subscribers,  the 
telephone  and  all  the  service  mentioned  is  given  at  the 
rates  quoted  above. 

The  terms  for  regular  residence  service,  which  includes 
metallic  circuit,  long  distance  transmitter,  express  service 
and  unlimited  use,  are  $5  per  month,  or  $5.50  per  month 
and  five  cents  for  each  outgoing  switch  (inward  service 
free). 

This  is  the  service  we  know  you  will  want  a  little  later 


to  be  about  600,000  gallons  a  day,  representing  a  gain  on 
the  water  of  400,000  gallons  daily. 

After  passing  through  the  reheaters  heretofore  described, 
the  air  is  applied  at  a  pressure  of  90  lbs.  to  the  12-inch 
high  pressure  air  cylinder  of  the  compound  differential 
plunger  pump,  built  by  the  Dow  steam  pump  works  of  San 
Francisco.  In  passing  through  the  reheater,  the  tempera- 
ture of  the  compressed  air  is  raised  to  350  deg.  F.,  and  its 
volume  is  increased  from  40  to  50  per  cent.,  and  after  being 
released  from  the  high  pressure  cylinder  the  cool  air  is 
again  reheated  to  a  similar  extent  and  piped  to  the  low 
pressure  cylinder  which  has  a  diameter  of  14  incites.  These 
cylinders  are  in  tandem  and  their  piston  has  a  stroke  of 
30  inches.  The  pump,  which  is  illustrated  herewith,  has  a 
capacity  of  lifting  700  gallons  per  minute  to  a  height  of 
350  feet  and  is  of  the  following  further  dimensions:  Dia- 
meter of  lower  and  upper  plungers,  14  inches  and  10  inches 


figure  1. 


-THE  DOW  COMPOUND  DIFFERENTIAL  PLUNGER  PUMP,  OPERATED  BY  COMPRESSED  AIR  AT  THE 

NORTH  STAR  MINE 


on,  after  you  find,  as  you  surely  will,  that  the  telephone  is 
as  necessary  in  your  household  as  gas  or  water. 
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COMPRESSED  AIR  AT  THE  NORTH  STAR  MINE. 


Since  the  completion  of  the  Rix  air  compressors  de- 
scribed in  the  November  number  of  the  Journal,  the  com- 
pressed air  taken  therefrom  has  been  applied  to  various 
uses  in  and  about  the  North  Star  Mine,  Grass  Valley,  Cal., 
the  most  interesting  of  which  are  the  pumping  out  of  the 
old  shaft  on  Massachusetts  Hill,  and  the  operation  of  the 
compound  pneumatic  hoist.  Sixty  miner's  inches  of  water 
or  something  over  a  million  gallons  a  day  is  the  amount 
pumped  and  even  this  quantity  taken  from  the  old  workings 
does  not  seem  to  decrease  the  supply  rapidly,  for  there  are 
miles  of  drifts  to  uncover.     The  inflow  appears  at  present 


respectively;  suction,  10  inches;  delivery,  8  inches;  air  pipe, 
2A  inches. 

The  two  trunions  shown  in  this  cut,  one  being  bolted  on 
the  low  pressure  air  cylinder  and  the  other  to  the  water 
end,  are  used  in  connection  with  a  hoisting  apparatus  for 
raising  and  lowering  the  jcunrp.  The  pump  is  built  from 
Dow's  latest  design,  and  by  an  improvement  in  the  con- 
struction of  the  water  end,  all  shock  or  concussion  is  done 
away  with,  and  the  pump  runs  noiseless  and  without  jar. 
The  pump  weighs,  without  water,  15,000  pounds,  is  twenty- 
two  feet  long  and  is  suspended  between  guides  in  the  punip 
shaft  by  a  steel  wire  cable.  A  special  triple  geared  hoisting 
engine  raises  or  lowers  it  in  the  shaft  easily,  so  that  when 
blasting,  or  when  repair,  or  repacking  is  necessary,  it  may 
be  brought  to  the  surface  in  a  few  minutes. 

The  hoist  referred  to  is  a  double  drum  direct  connected 
outfit,  operated  from  two  Corliss  steam  engine  cylinders, 
one  of  which  receives  the  air  at  90  lbs.  pressure  from  the 
reheater  as  above.  In  this  first  cylinder  the  air  is  cut  off 
at  about  one-half  stroke  and  is  expanded  to  about  2o  lbs., 
whence  it  is  again  reheated  and  applied  to  the  second  cylin- 
der. The  amount  of  fuel  used  in  the  reheater  is  about  1-5 
the  amount  required  to  produce  the  same  harse-power  by 
steam. 
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IKON-CLAD  ARC  ARMATURES. 


Realizing  that  the  iron-clad  armature  has  almost  com- 
pletely driven  the  surface  wound  machine  from  the  mar- 
ket in  constant  potential  work,  the  Western  Electric  Corn- 
pan)'  has  designed  and  jmt  in  service  a  complete  line  of  arc 
machines  having  iron-clad  armatures  and  other  new  feat- 
ures. 

The  general  form  of  construction  of  these  machines  is 
shown  in  Fig.  1.  The  frames  are  of  the  bi- 
polar, horseshoe  type,  with  the  magnets 
horizontal.  The  magnet  cores  are  of 
wrought  iron  and  the  pole  pieces  and 
yoke  are  of  cast  iron.  The  bearings  are 
of  the  self-oiling,  self-aligning  type,  and 
are  provided  with  visual  oil  guage  and 
drain.  The  pulley  end  bearing  is  bolted 
directly  to  the  yoke  of  the  dynamo  and 
the  commutator  end  bearing  rests  on  a 
brass  bracket  projecting  from  the  lower 
pole  piece.  The  bearing  bracket  is  bored 
out  at  the  same  time  the  pole  pieces  are 
bored,  so  that  the  removal  of  the  armature 
is  a  very  simple  matter.  The  bolt  can  be 
taken  out  and  the  bearing  turned  around 
the  shaft  until  the  foot  is  clear  of  its  seat 
and  the  armature  will  then  rest  in  the 
pole  pieces  and  the  bearing  can  be  slid  off 
with  a  very  slight  exertion.  The  simple 
fact  that  the  armature  may  be  so  easily 
and  quickly  removed  for  examination  or 
repairs  is  a  point  that  is  fully  appreciated 
by  all  central  station  managers.  The 
bearing  may  be  removed  in  about  five 
minutes,  the  pulley  in  three  and  the  com- 
mutator   in  ten. 

The  most  vital  part,  in  all  dynamos  of 
high  potential,  is  the  armature.  If  the 
armature  is  not  thoroughly  insulated  and 
designed  for  comparatively  cool  running 
the  machine  is  destined  to  a  short  life. 
The  care  taken  in  procuring  first-class 
insulation  of  the  armature  is  shown  in 
Figs.  2  and  3,  which  can  readily  be  under- 
stood by  reference  to  the  following  de- 
scription: 

The  armature  is  built  up  of  very  thin  sheet-iron  rings 
mounted  on  a  brass  spider.  The  sheet-iron  rings  have 
teeth  similar  to  those  in  the  standard  incandescent  iron- 
clad armature,  the  coils  are  wound  in  the  slots  between  the 
teeth  and  are  firmly  held  in  place  by  wooden  wedges,  which 
are  driven  in  over  the  top  of  the  winding.  The  armatures 
are  divided  into  a  very  large  number  of  coils  of  compara- 
tively few  turns  of  wire.  In  this  way  the  voltage  in  the  in- 
dividual coils  is  reduced  to  such  a  small  amount  that  there 
is  very  little  strain  on  the  insulation  between  coils  and  the 
voltage  between  segments  of  the  commutator  is  so  low  that 
it  is  difficult  to  flash  the  machines  under  ordinary  running 
conditions,  and  if  flashing  does  occur,  the  effect  on  the  com- 
mutator is  scarcely  noticeable.  By  dividing  the  winding 
into  a  large  number  of  small  ventilated  coils  the  accumula- 
tion of  heat  in  the  center  of  the  coils  is  avoided,  thereby 
preventing  the  slow  roasting  of  the  insulation  which  occurs 
in  some  machines. 


The  coils  are  insulated  from  the  core  in  the  slots  by  a 
trough  which  is  built  up  of  alternate  layers  of  press  board, 
mica  and  oiled  paper,  the  sheets  of  mica  being  well  lapped 
to  avoid  any  chance  of  puncturing  at  the  joints.  The  coils 
on  the  inside  of  the  armature  are  wound  in  insulating 
troughs  somewhat  similar  to  the  troughs  in.  the  slots,  with 
the  exception  that  they  are  narrower  and  deeper.  The 
ends  of  the  coils  are  insulated  from  the  core;  first  by  wooden 
rings  which  are  placed  at  the  ends  of  the  armature  and  form 
rounded  corners  to  wind  over  as  well  as  affording  additional 
insulation;  second,  by  built  up  "U"  shaped  troughs  which 
overlap  and  extend  in  and  around  the  inside  and  outside 
troughs,  so  that  the  result  is  that  each  coil  is  wound  in  a 
seperate  trough  built  up  of  four  overlapping  troughs  which 
effectually  insulate  it  from  the  armature  in  Fig.  3. 


FIG.  1— WESTERN  ELECTRIC  IRON  CLAD  ARC  LIGHTING  DYNAMO 


The  advantage  of  this  form  of  construction  is  at  once 
evident  in  case  repairs  become  necessary,  as  any  coil  can 
be  rewound  without  a  fleeting  the  other  in  any  way,  and  as 
there  are  no  bands  all  that  has  to  be  done  is  to  slip  the  arma- 
ture far  enough  out  of  the  pole  pieces  to  work  on  it,  and 
then  take  off  the  commutator,  rewind  the  coil  and  put  the 
armature  and  commutator  in  place  again.  In  case  one  or 
even  four  or  five  coils  in  an  armature  become  injured  it  is 
not  necessary  to  rewind  them  at  once,  for  if  a  coil  is  not 
short-circuited  internally  the  terminals  of  the  coil  can  be 
simply  disconnected  from  the  clamp  on  the  commutator 
and  a  small  jumper  put  across  the  same  segments  to  which 
the  coil  was  previously  connected,  and  the  machine  can  be 
run  with  no  serious  increase  of  sparking. 

If  any  of  the  injured  coils  are  short-circuited  internally 
of  course  the  short  circuit  must  be  gotten  out,  or  the  whole 
coil  may  be  cut  out  with  a  cold  chisel.  If  this  is  done,  it  is 
necessary  to  take  out  the  opposite  coil  also  in  order  to  keep 
the  armature  in  running  balance.     A  wooden  wedge  in- 
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FIG.  2  — DETAIL  DRAWING 

serted  in  the  place  of  the  inner  portion  of  the  coil  will  serve 
to  hold  the  other  coils  in  place.  The  success  of  the  system 
of  ventilation  adopted  is  shown  by  a  test  in  which  two  arm- 
atures were  built  just  alike  except  that  one  was  wound  in 
the  usual  way,  and  in  the  other  the  coils  were  ventilated  as 
shown  in  the  cuts  and  described  below.  The  former 
heated  80  F  above  the  air  after  a  12  hours"  run,  while  the 
latter  only  heated  60  F  after  a  24  hours'  run. 

The  armature   discs  are  supported  by  extensions  on  the 
spider.     These    points  of    support    which    are    about  two 


Rg.3. 


inches  wide  are  directly  over  the  spider  arms  as  shown  in 
Fig.  2.  Between  the  spider  arms,  in  the  open  spaces,  are 
laid  small  wooden  blocks  about  one  quarter  of  an  inch  thick 
which  separate  the  armature  coils  from  the  discs  and  be- 
tween every  three  or  four  coils  on  the  inside  of  the  armature 
are  ventilating  spaces.  These  ventilating  spaces,  which  are 
shown  very  plainly  in  Fig.  2,  open  into  ventilating  chambers 
in  the  brass  ring  which  carries  the  armature  discs  and  this 
space  communicates  directly  with  the  spaces  between  the 
iron  discs  which  are.  of  course,  open  at  the  outside  where 
the  iron  teeth  come  between  the  coils.  By  this  means  there 
is  a  free  circulation  of  cool  air  in  through  the  coils,  coming 
in  at  the  bottom  and  flowing  up  through  the  ventilating 
spaces  between  the  armature  discs  and  out  between  the 
armature  teeth.  In  addition  to  this  the  brass  spider  arms 
are  partially  cut  away  where  they  pass  through  the  winding 
at  the  bottom  so  that  there  is  an  additional  opening  for  the 
admission  of  fresh  air  into  the  spaces  between  the  armature 
rings.  The  iron  armature  rings  are  held  apart  in  bunches 
of  about  sixty,  by  radica  1  strips  of  asbestos   which,  from 
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FIGURE  3.— ARMATURE  CORE,  READY  FOR  WINDING 


FIGURE  J— ARMATURE  COMPLETE.  PULLEY  END 

their  action  as  a  centrifugal  blower,  tend  to  keep  the  cool 
air  flowing  through  the  armature. 

The  special  feature  of  this  system  of  ventilation  and  in- 
sulation is  that  the  entire  ventilating  space  in  the  armature 
may  be  filled  up  with  carbon  or  copper  dust,  leaving  the  in- 
sulation of  the  machine  as  strong  to  resist  the  breaking- 
down  strain,  due  to  the  voltage,  as  it  was  before,  for  the 
reason  that  each  coil  is  insulated  independently  of  the  rest 
in  a  trough  which  completely  protects  it. 

The  field  coils  are  wound  on  paper  spools  -J  to  3-16  of  an 
inch  thick,  which  are  built  up  and  flanged  over  outside  of 
the  |-inch  wood  veneering  heads.  The  spools  are  held 
away  from  the  iron  core  and  the  yoke,  and  pole  pieces  by 
wooden  wedges  so  that  there  is  a  large  ventilating  space  all 
around  the  inside  and  at  the  end  of  the  spools.  The  con- 
struction of  the  spools  is  such  that  should  this  ventilating 
space  become  filled  with  dirt  the  coils  are  still  effectually 
insulated. 

On  the  yoke  of  the  machine  shown  in  Fig.  1  is  mounted 
a  pair  of  reducing  switches  which  cut  out  part  of  the  field 
winding.     The  lower  switch  is  for  the  purpose  of  adjusting 
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FIGURE  5 -ARMATURE  COMPLETE,  COMMUTATOR   END 

the  spark  at  the  brushes  to  the  conditions  under  which  the 
dynamo  is  running.  When  this  switch  is  open  the  machine 
will  run  along  without  flashing  under  normal  conditions, 
though  the  spark  is  in  this  way  reduced  practically  to  noth- 
ing. If  there  are  sudden  ancl  great  changes  of  load,  it  is 
desirable  to  have  the  machine  run  with  a  slightly  longer 
spark  so  that  it  will  not  flash  before  the  regulator  has  a 
chance  to  compensate  for  the  change  in  the  load;  this  can  be , 
accomplished  by  simply  closing  the  switch. 

The  other  reducing  switch  is  for  the  purpose  of  reducing 
the  current  output  of  the  dynamo  so  that  if  it  is  desired  to 
run  the  machine  part  of  the  time  at  a  lower  current  than 
9.6  ampers  this  switch  can  be  closed  and  the  regulator  ad- 
justed to  the  lower  current.  In  this  way  considerable  fuel 
can  be  saved  when  it  is  not  necessary  to  run  the  lights  at 
full  brilliancy. 

The  commutator,  which  is  shown  in  detail  in  Fig.  2  and 
complete  in  Tig.  5,  is  built  up  in  a  very  substantial  disc  of 
hardwood  veneering,  which  is  mounted  on  a  brass  flange. 
This  wooden  disc  is  then  faced  with  mica  and  each  segment 
is  screwed  to  it  independently  of  the  others.  The  segments 
are  tapered  slightly  towards  the  inside,  allowing  slate 
wedges  to  be  driven  between  them,  thereby  protecting  the 
mica  facing  from  the  action  of  any  burning  that  might  be 
caused  by  the  flashing  of  the  dynamos.  The  outside  ends 
of  the  segments  are  held  rigidly  by  a  compound  ring  of 
mica  and  veneering,  and  each  segment  is  held  in  position 
on  this  ring  by  a  machine  screw  and  two  dowel  pins.  The 
segments  are  insulated  from  each  other  by  air  spaces,  allow- 
ing both  sides  of  each  segment  to  be  perfectly  inspected 
and  cleaned  at  any  time  when  the  machine  is  not  running. 

With  an  air  insulated  commutator  the  burning  effect  of 
a  flashing  and  short  circuits  is  confined  almost  entirely  to 
the  brushes  so  that  it  is  not  necessary  to  turn  down  the 
commutator  after  bad  flashing,  as  the  case  with  solid-built 
commutators.  The  carbon  brushes  feed  down  and  com- 
pensate for  the  burning  as  soon  as  it  is  over.  All  parts  of 
the  commutator,  which  are  connected  with  the  circuit  of 
the  machine,  are  on  the  face  of  the  wooden  disc  so  that 
there  are  no  parts  behind  the  commutator  which  have  to 
be  cleaned  to  keep  the  insulation  from  running  down. 
Also  all  screws  used  in  its  construction  are  accessible  from 


the  front.  The  segments  are  increased  in  size  at  the  work- 
ing part  so  as  to  provide  for  a  long  life,  and  also  to  hold  the 
flashing  as  much  as  possible  in  the  working  part  of  the 
segments.  This  form  of  construction  has  the  additional 
advantage  that  it  is  not  dependent  on  slate  or  rubber  or 
any  other  brittle  material  for  its  mechanical  support,  ancl 
yet  the  mechanically  substantial  insulation  is  thoroughly 
protected  by  the  slate  wedges  from  the  burning  action  of 
flashing. 

The  brushes  are  arranged  to  cover  the  commutator  over 
the  entire  angle  spanned  by  them,  and  whatever  sparking 
occurs,  is  concentrated  at  the  tip  of  the  brush.  At  the 
brush  tip  is  provided  a  small  independent  brush  which  is 
automatically  fed  down  to  compensate  for  the  increased 
wear  due  to  the  sparking  at  this  point.  This  independent 
brush  is  so  narrow  that  the  brush  angle  remains  practically 
constant,  no  matter  how  fast  the  brush  may  be  worn  away 
by  sparking.  ,  The  tension  of  all  brushes,  there  being  four 
to  each  holder,  is  adjusted  by  vulcanite  handles,  carrying  a 
worm  screw,  which  slip  down  over  ratchets:  by  turning  the 
rubber  handle  carrying  the  worm  screw  the  brush  tension 
can  be  adjusted  accurately,  and  when  it  is  desired  to  replace 
a  brush  the  handle  and  brush  spring  can  he  removed  en- 
tirely from  the  brush  holder  and  the  carbon  taken  out  and 
inspected  or  renewed. 

In  some  of  the  older  forms  of  carbon  brush-holders  used 
on  air  insulated  commutators  considerable  annoyance  was 
experienced  from  the  noise  caused  by  the  chattering  of 
the  brushes.  This  has  been  almost  entirely  obviated  by  the 
construction  adopted.  In  these  brush  holders  the  main 
brushes  cover  several  segments  at  once  and  all  the  brushes 
are  urged  by  springs  in  the  direction  in  which  the  commu- 
tator rotates,  so  there  is  no  chance  for  the  brushes  to  vi- 
brate. With  these  brushes  it  is  not  necessary  to  oil  the 
commutator. 

The  lamps  can  be  thrown  off  or  on  in  groups  equal  to  10 
per  cent  of  the  capacity  of  the  machine  from  full  load  down 
to  short  circuit  or  vice  versa,  and  the  regulator  will  com- 
pensate for  the  changes  without  flashing  the  machine.  Or 
the  whole  load  may  be  thrown  on  or  off  instanthr  and  the 
regulator  will  compensate  for  the  change  in  a  few  seconds. 


FIGURE  6.— COMMUTATOR  COMPLETE,  READY  FOR 
MOUNTING 
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The  machines  withstand  without  injury  the  ordinary  ac- 
cidents of  operation,  such  as  open  circuit  and  short  circuit, 
and  either  side  of  the  circuit  may  he  grounded  to  the  frame 
and  the  circuit  opened  -without  injuring  the  insulation. 
The  machines  are  all  designed  to  run  fourteen  hours  on  any 
load  from  dead  short  circuit  to  full-rated  capacity  with- 
out heating  in  any  part  more  than  80  degrees  Fahrenheit 
above  the  surrounding  air. 

The  California  Electrical  Works,  of  35  Market  St.,  San 
Francisco,  handle  these  iron  clad  arc  lighting  dynamos,  to- 
gether with  all  other  lighting  or  power  machinery  of  the 
Western  Electric     Company  as  its  Pacific  Coast  agency. 


A    PHENOMINALLY   SUCCESSFUL  FIRM. 


The  business  of  the  firm  of  J.  W.  Brooks  &  Co.  has  been 
turned  over  to  the  Brooks- Follis  Electric  Co.,  consisting  of 
Messrs.  J.  H.  Follis  and  J.  W.  Brooks,  and  the  combina- 
tion thus  effected  fittingly  illustrates  what  can  be  accom- 
plished in  the  electrical  line  on  the  Pacific  Coast  under  the 
guidance  of  energy  and  keen  business  acumen.  Although 
one  of  the  youngest  concerns  in  San  Francisco,  it  is  prob- 
ably one  of  the  busiest,  and  the  quarters  recently  leased  by 
it  at  Nc.  523  Mission  street  are  fast  becoming  inadequate 
to  handle  the  business  that  is  being  developed.  Having  a 
select  line  of  agencies,  and  combining  therewith  the 
knowledge  that  business  can  best  be  secured  through  low 
prices  and  the  liberal  use  of  the  advertising  pages  of  a  select 
publication,  the  firm  has  sprung  into  favor  to  so  great  au 
extent  that  even  the  largest  of  the  manufacturing  com- 
panies are  beginning  to  feel  the  inroads  made  into  their 
business  and  are  adopting  methods  by  which  it  is  hoped  to 
check  the  growth  of  this  sterling  concern.  Among  the 
orders  recently  filled  by  the  Brooks-Follis  Co.  is  a  carload 
of  carbons  of  the  American  Carbon  Co.,  shipped  to  the  Los 
Angeles  Electric  Co.,  and  5000  Packard  lamps  for  the  Big 
Creek  Power  Co.  of  Santa  Cruz. 

The  Pacific  Coast  sales  agency  for  the  New  York  and 
Ohio  Co.,  manufacturers  of  the  well-known  Packard 
lamps  and  transformers,  has  been  placed  with  the  Brooks- 
Follis  Electric  Co.  In  addition  to  the  usual  sizes  and  effi- 
ciencies of  incandescent  lamps,  the  Packard  "Mogul" 
lamp  has  attained  popularity.  This  is  a  300-candle  power 
incandescent  lamp,  which,  burning  at  2.6  watts  per  candle 
power,  consumes  780  watts.      It  is  the  equivalent  of  18  -f, 


THE  PACKARD  TRANSFORMER 

16  c.  p.  lamps,  which,  burning  at  the  ordinary  efficiency 
of  3.6  watts,  consume  1080  watts.  There  is  thus  a  saving 
of  300  watt  hours  in  favor  of  the  "Mogul"  for  an  equal 
amount  of  lighting  service.  The  Packard  transformers 
arc  also  guaranteed  by  the  manufacturers  to  be  unsurpassed 
in  regulation,  efficiency  and  convenience. 


THE  PORTLAND    GENERAL   ELECTRIC    SUPPLY 
HOUSE. 


The  Portland  General  Electric  Co.,  furnishing  current 
for  the  operation  of  all  electrical  industries  in  and  about 
Portland,  Or.,  with  the  exception  of  the  City  and  Suburban 
Street  Railway  Co..  has  determined  to  go  into  the  electrical 
supply  business  on  an  extensive  scale  and  is  now  fitting  up 
three  large  ware-rooms  in  the  building  opposite  its  office 
and  sub-station  on  Seventh  and  Alder  street,  where  it  will 
be  prepared  to  fill  all  orders  of  whatever  magnitude  direct 
from  stock.  This  stock  will  consist  of  everything  essential 
to  the  installation,  operation  and  maintenance  of  electric 
lighting  and  power  work  and  will  include  not  only  dyna- 
mos, motors  and  all  accessory  equipment,  but  also  supplies 
of  every  description  for  wiring  purposes,  even  to  fixture 
w-ork.  Without  doubt,  the  supply  department  of  the  Port- 
land General  Electric  Co.  will  very  shortly  become  the 
headquarters  for  electrical  supplies  for  the  States  of  Orecon. 
Washington,  Idaho  and  Montana. 


FORCING  PLANTS  BY  ELECTRICITY. 


THE  PACKARD  "MOGUL"  LAMP 


Some  highly  interesting  experiments  in  the  develop- 
ment of  plants  by  the  electric  light  have  been  concluded 
by  the  Cornell  department  of  horticulture.  By  using  elec- 
tric light  during  the  day  time.  Prof.  Bailey  produced  lilies 
fully  two  weeks  before  the  plants  grown  under  natural  con- 
ditions flowered.  The  effect  on  lettuce  was  very  marked. 
The  plants  were  larger  and  much  more  rapid  in  growth 
than  those  raised  in  the  ordinary  way.  Investigations  are 
to  be  continued  on  different  plants,  and  the  effect  on  vege- 
tation of  the  Roentgen  rays  will  also  be  determined.  Tests 
will  also  be  made  on  plants  by  electrifying  the  atmosphere 
in  which  they  are  grown.  Ozone  is  specially  grateful  to 
some  classes  of  plants,  while  to  others  an  abundant  supply 
of  it  does  not  appear  to  be  essential.  The  same  difference 
is  found  in  plants  subjected  to  the  influence  of  the  electric 
light.  For  instance,  while  lettuce  thrives  astonishingly 
under  the  electric  light  treatment,  electricity  is  a  positive 
detriment  to  peas. 
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AN  EXTENSIVE  TELEPHONE  SYSTEM  FOR 
JAPAN. 


The  Engineers  of  the  Department  of  Communications 
of  the  Imperial  Government  of  Japan  have  received  in- 
structions to  prepare  estimates  of  cost  for  the  surveying, 
designing  and  installation  of  an  extensive  telephone  system 
that  will  connect  every  portion  of  the  island  with  metallic 
service.  The  long  distance  lines  of  the  proposed  system 
will  altogether  aggregate  25,000  miles  in  length  and  the 
plan  contemplates  the  establishing  of  40  main  offices  and 
180  public  stations,  which  will  be  capable  of  handling  25,- 
000  subscribers  At  present  telephone  exchanges  are  in 
operation  in  Yokohama,  Tofcio,  Osaka  and  Kiobe,  while  in 
August  next  an  exchange  will  be  in  operation  in  Kioto.  The 
system  will  embody  both  land  and  sub-marine  construction 
and  the  line  construction  will  probably  be  begun  in  the 
summer  of  1897.  The  cost  of  the  work  is  estimated  at 
$7,000,000. 


DON'T  ALL  SPEAK  AT  ONCE. 


That  it  is  necessary  for  a  trustworthy  and  successful 
electrician  to  have  widely  diversified  talents  before  being 
able  to  attain  his  mark  in  "the  world,  has  long  been  appre- 
ciated, but  perhaps,  if  indications  do  not  fail,  by  none  more 
thoroughly  than  by  the  writer  of  the  following  letter,  which 
was  recently  received  by  the  Journal  of  Electricity. 

Sir:  What  kind  of  an  Ad.  will  you  publish  in  your  paper, 
which  I  observed  in  a  news-stand,  for,  say  four  bits?  I'm 
endeavoring  to  get  mechanical  work,  in  the  electrical  line 
if  possible.  The  Electrical  Review  in  December  published 
a  plaint  from  an  Eastern  man  who  could  not  seem  to  get 
the  work  he  wanted,  simply  because  he  wanted  it,  probably, 
and  I  wrote  a  similar  one  which  was  also  put  in;  a  fine  place, 
too;  regular  reading  matter!  January  lfith  issue.  I  think. 
1  never  received  a  single  reply  to  it!  Perhaps  I  am  too  far 
off.  For  that  reason  I  tho't  it  would  pay  me  to  pony  up 
50c  for  a  local  paper. 

Fate  seems  to  will  that  I  get  anything  but  mechanical 
work.  Am  hanging  on  to  an  office  job  at  present  (can  keep 
books),  but  it's  ruining  my  eyes.  Experience  through  three 
years  in  electrical  work;  bell  hanger's  "wire  pulling"  (the 
only  "pull'  I  ver  had!)  Also  to  manufacture  small  appar- 
atus and  tending  gas-engine-dynamo  combination. 

Have  recommends.  One  from  last  employing  company 
(now  defunct).  Understand  m'f'ure,  care  and  action  of 
apparatus  in  general  and  batteries.  Some  chemical  know- 
ledge. Drug  store  experience  one  year;  sign  painter  (show 
cards),  and  a  fair  window  dresser.     Will  go  town  or  country. 

As  an  inducement  to  the  locality  furnishing  me  work, 
I  wil  be  found  a  very  desirable  addition  to  any  musical  or- 
ganization fostered  by  such  community,  as  I  will  be  found 
capable  of  filling  the  first  or  solo  B  flat  cornet  chair  in  the 
town's  band  (they  all  have  'em,  you  know),  as  I  have  ex- 
perience through  seven  years  as  cornetist  from  church  lofts 
to  brass  bands  Have  made  electric  work  my  object,  being 
mechanically  inclined.  (Of  Yankee  extraction.)  Have 
had  any  number  of  free  insertions  in  the  musical  journals, 
but  being  all  Eastern  published,  Eastern  men  were  handier. 
I  suppose.     19  years  old,  good  habits,  etc. 

Any  one  desiring  the  services  of  such  party,  please  ad- 
dress "B,"  Journal  of  Eleetrieitv. 


POPULAR   EEFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS   OF   ELECTRICAL   ENGINEERING 

ON    THF    PACIFIC    COAST. 


The  difficultly  of  getting  eordwood  is  constantly  on  the  in- 
crease, 'especially  as  a  close  watch  is  now  kept  upon  the  cutting 
of  timber  on  public  lands.  It  is  inevitable  that  cheap  electrical 
power  must  came  before  Mariposa  can  take  her  legitimate 
place  among  the  great  gold-fields  of  the  world.— Mariposa 
(Cal.)  Gazette. 


Electrical  power  enterprises  are  just  now  demanding  great 
attention  throughout  Utah.  Water  power  for  the  generation 
of  electricity  is  abundant,  and  a  wide  and  profitable  field  for 
the  application  of  this  cheap  power  is  presented  by  the  mines 
and  mills  in  the  mountains  and  the  manufacturing  plants  in 
the  valleys.  Chained  lightning  promises  to  greatly  stimulate 
the  development  of  great  manufacturing  resources.  A  region 
so  rich  in  raw  materials,  and  supplied  with  the  most  economi- 
eal  power  known  to  mankind,  with  a  belt  extending  from  the 
British  possessions  to  the  Mexican  boundary  as  its  market, 
has  limitless  possibilities  before  it. — Salt  Lake  City  Mining 
Review. 


The  use  of  electric  roads  (for  hauling  freight  cars  to  points  in 
country  districts  away  from  the  steam  railroad  lines)  would 
be  very  applicable  here  in  Southern  California,  where  there  is 
so  much  produce  of  a  valuable  character  raised  within  a  small 
area  of  country.  For  instance,  it  would  be  a  good  thing  for  the 
electric  road  which  runs  from  Los  Angeles  to  Santa  Monica  to 
try  the  experiment  of  putting  on  a  few  freight  cars  during  the 
winter,  when  winter  vegetables  are  being  shipped  to  San  Fran- 
cisco and  the  East.  The  general  introduction  of  such  roads 
would  make  the  farmers  in  the  neighborhood  of  a  large  city  to 
a  great  extent  independent  of  the  railroad  companies. — Los 
Angeles  (Cal.)  Times. 


The  Z.  A.  Willard  syndicate  of  Boston  is,  it  is  learned, 
through  Mr.  J.  H.  Linn  of  Murphys,  Cal.,  already  engaged 
in  making  the  preliminary  surveys  for  the  installation  of  an 
electric  power  and  light  plant  to  be  located  on  the  middle 
fork  of  the  Stanislaus  river.  It  is  intended  to  make  it  one  of 
the  largest  and  mast  complete  power  stations  in  the  State 
and  will  have  a  capacity  of  fifteen  thousand  hoTse-power. 
Application  wild  soon  be  made  to  the  Board  of  Supervisors 
of  both  Calaveras  and  Tuolumne  county  for  the  necessary 
franchise,  ais  the  company  expects  to  substitute  electricity  for 
steam  power  in  nearly  all  the  mines  and  industrial  enterprises 
in  both  counties.  The  rapid  growth  of  the  miming  industry 
in  this  section  makes  it  necessary  that  isome  such  agency  be 
employed  for  power  instead  of  steam  in  the  development  of 
the  mining  interests.  There  are  untold  numbers  of  low-grade 
undeveloped  properties  in  both  counties,  that  with  cheap  power 
can  <be  made  to  pay  a  nice  profit,  while  iwitboq.it  it  they  must 
continue  to  lie  dormant.  The  progress  of  this  region  has  no 
more  unrelenting  and  ever  present  obstacle  in  its  path  than 
the  cost  of  fuel  and  in  some  instances  the  scarcity  of  water. 
In  Mariposa,  county  they  have  felt  the  same  drawback  so  keen- 
ly that  the  aid  of  a  San  Francisco  syndicate  of  capitalists 
has  been  enlisted  by  Mr.  H.  H.  Clark  of  the  Horseshoe  Bend, 
to  erect  a  power  plant,  at  the  famous  bend  of  the  Merced  river, 
four  miles  from  the  town  of  Coulterville,  and  before  a  pick  was 
struck  contracts  had  been  made  for  furnishing  nearly  all  the 
power  they  can  develop.    The  same  condition  will  prevail  here 
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before  long;  not  only  in  the  field  of  power  supply  'but  electric 
light  as  well,  will  there  be  found  a  profitable  business.  The 
booming  mining  camps  of  Jaimestown,  Quartz  Mountain  and 
stent  already  justify  the  extension  of  a  system  of  lighting  in  ' 
their  midst.  The  three  places  are  situated  within  a  radius  of 
three  miles  and  since  the  sale  of  the  Whiskey  Hill  group  to  a 
Boston  Company,  much  is  expected  from  the  former  town  in 
tlie  way  of  rapid  growth.  The  necessity  for  the  introduction 
of  additional  lighting  and  power  facilities  is  becoming  so  ap- 
parent that  no  corporation  wouM  experience  much  trouble  in 
floating  enough  of  their  stock  to  insure  the  success  of  the  un- 
dertaking. Mr.  .1.  II.  Linn,  who  represents  the  syndicate  in  this 
county,  is  quietly  pursuing  a  thorough  investigation  into  the 
feasi'bilty  of  the  project  in  so  far  as  it  relates  to  the  section 
lying  south  of  the  Stanislaus  and  has  met  with  so  much  en- 
couragement that  his  report  will  be  of  a  roseate  hue. — Sonora 
(Oal.)  Democrat. 


Reports  of  the  Jffonth. 


INCORPORATION 


Willits,  Oal. — The  Mendocino  Electric  Company  is  about  to 
be  incorporated  by  W.  A.  McCornack,  Albert  Brown,  Charles 
Packard,  L.  A.  Morgan,  .1.  1>.  Johnson,  Joshua  Grindle  and 
William  Heeser,  for  the  purpose  of  furnishing  electric  light 
and  j lower  for  Mendocino  and  vicinity. 

Sonora,  Cal. — The  Tuolumne  County  Electric  Tower  and 
Light  Company.  Authorized  capital,  ifl,000,000,  of  which  $666,- 
■641  has  been  subscribed.  Directors:  W.  D.  Baumister  and 
James  McCormick  of  Tuolumne  county;  William  Grant,  A.  F. 
Eechteler  and  David  Hearfield  of  Marin  county,  and  John  J. 
Crook  and  P.  R.  Jarboe  of  San  Franciso. 

San  Diego,  Cal. — The  Citizens  Traction  Company,  capital 
stock  $100,000  of  which  $800,000  has  been  actually  subscribed 
by  the  following  directors:  George  B.  Kerper  $57,400,  C.  W. 
Foote  $19,900,  J.  E.  O'Brien  and  G.  C.  Arnold  $100  each,  and 
J.  B.  Mannix  $500.  J.  B.  Mannix  as  trustee  holds  twenty 
shares  valued  at  $2,000.  Object,  to  rebuild  and  equip  the  San 
Diego  cable  road  with  electricity. 

Sacramento,  Cal. — The  Sacramento  Electric,  Gas  and  Kail- 
way  Company.  Capital  stock,  $2,500,000.  The  incorporators 
and  first  board  of  directors  are:  L.  P.  Drexler  and  Albert  Gal- 
latin, Jr.,  of  San  Francisco;  Charles  R.  Lloyd  of  Oakland  and 
J.  W.  Hall  and  L.  T.  Hatfield  of  Sacramento,  and  its  object 
is  to  purchase  all  the  property,  rights,  privileges  and  fran- 
chises of  the  Sacramento  Electric  Power  and  Light  Company, 
also  of  the  Folsom  Water  Power  Company,  and  provision  is 
made  for  engaging  In  all  the  various  kinds  of  business  here- 
tofore engaged  in  by  either  of  those  companies,  with  author- 
ity to  produce  gas  of  different  kinds,  and  all  kinds  of 
illuminants.  It  is  understood  that  acetyline  gas  is  the  kind  of 
gas  in  contemplation. 


TRANSMISSION, 


Mariposa,  Cal. — There  is  nothing  new  reported  aibout  the 
Bend  Bower  Company.  There  is  some  talk  atiout  another 
electrical  power  plant  being  started  higher  up  on  the  Merced 
river  some  distance  above  the  Benton  Mills. 

Stockton,  Cai.— Charles  Swain,  of  the  famous  Confidence 
mine,  near  Sonora,  from  which  over  $2,000,000  was  taken  prior 
to  1SS0,  states  that  the  company  has  under  contemplation  the 


installation  of  an  electric  plant     for  power  purposes  on  the 
Tuolumne  river  four  miles  distant. 

Salt  Lake  City,  Utah. — The  Garden  City  Electric  Co.  has 
submitted  a  proposition  to  the  City  Council  offering  to  light 
the  city  at  $8.50  per  arc  lamp  per  month,  if  a  franchise  be 
granted  it,  and  the  company  proposes  to  transmit  power  from 
Provo  River,  forty-five  miles  distant. 

Ferris,  Cal. — Prof.  C.  G.  Baldwin  of  Ponoma  has  acquired  a 
water  power  in  the  San  Bernardino  mountains  with  which  it 
is  proposed  to  install  an  electric  transmission  plant  for 
pumping  water  for  irrigation  purposes  in  Perris  valley  and 
for  furnishing  power  for  mines  and  manufactures. 

Dixie,  Idaho. — The  Go'.den  King  Mining  Co.,  recently  incor- 
porated with  a  capital  of  $1,000,000,  has  employed  L.  C.  Trent 
of  Salt  Lake  City  to  draft  plans  and  specifications  for  a  100 
h.  p.  electric  power  transmission  plant,  to  be  operated  from  the 
South  Boyse  River,  five  miles  from  the  mine. 

Riverside,  Cal.— A  shipment  of  80,000  pounds  of  copper,  45,- 
000  pounds  of  which  is  of  No.  4  bare  wire  has  been  received 
from  the  John  A.  Roeblings'  Sons'  Co.  for  the  Riverside  trans- 
mission. The  work  of  installation  is  progressing  satisfactori- 
ly and  the  plant  will  be  in  operation  as  promised. 

City  of  Mexico,  Mex. — The  Nuevo  Leon  Legislature  has  au- 
thorized J.  A.  Robertson  to  erect  a  dam  in  the  Poterero  do 
Santa  Catarina  Canyon,  on  which  must  be  spent  $500,000  dur- 
iug  the  next  five  years,  and  the  company  is  to  have  the  right 
to  use  or  sell  the  water  for  irrigation  of  power  transmission 
purposes. 

San  Bernardino,  Cal.— G.  W.  Fox,  representing  an  Eastern 
syndicate  states  that  his  syndicate  have  purchased  744  acres 
in  the  Muscupiave  Rancho,  San  Bernardino  Co.  for  $100,000 
and  that  the  purchase  includes  300  inches  of  water  with  more 
to  be  developed  and  a  portion  of  which  will  be  used  for  electric 
transmission  purposes. 

Sacramento,  Cal. — The  Central  California  Electric  Co.  has 
awarded  the  contract  to  the  Westinghouse  Electric  and  Man- 
ufacturing Co.  for  the  installation  of  its  proposed  transmission 
plant  from  Newcastle  to  Sacramento.  The  sub-station  will  be 
located  on  Twelfth  street,  between  E  and  F,  and  the  operation 
of  the  plant  by  October  is  promised. 

Santa  Cruz,  Cal.— The  Big  Creek  Electric  Power  Co.  have 
secured  a  franchise  in  this  city,  the  consideration  being  $1000 
and  the  free  use  of  10  arc  lamps.  The  extension  of  the  circuits 
of  the  Big  Creek  Co.  to  Alma,  Los  Gatos,  Saratoga  and  San 
Jose,  a  distance  of  24  miles,  is  under  consideration.  The  pole 
line  has  been  completed  and  the  plant  will  be  in  operation 
early  in  June. 

Riverside,  Cal. — The  city  has  paid  to  the  Redlands  Electric 
Light  and  Power  Company  $13,000  as  the  first  installment 
on  the  new  electric  plant,  and  a  large  force  of  inen  are  at  work 
setting  up  poles  and  doing  other  work  preparatory  to  lighting 
the  city.  The  material  is  all  on  hand,  and  the  work  of  placing 
it  will  be  crowded  ahead  as  rapidly  as  possible.  It  is  expected 
that  the  plant  will  be  iu  operation  toy  August  1st. 


LITIQ/JTION. 


Faii-haven,  'Wash. — The  legal  fight  for  possession  of  the  Fair- 
haven  and  New  Whatcom  Street  Railway  is  becoming  more 
intense.  The  Superior  Court  appointed  as  receiver  E.  J.  Hill, 
at  the  request  of  resident  creditors  of  the  company,  and  the 
American  Trust  Company,  representing  the  Eastern  bond- 
holders, are  dissatisfied,  and  now  sue  in  the  Federal  Court 
for  the  appointment  of  Norman  Tucker,  their  choice  for  re- 
ceiver, who  will  protect  the  interests  of  the  bondholders  in 
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preference  to  local  creditors.  Already  IS  answers  have  been 
tiled  to  as  many  suits,  and  the  end  is  not  yet.  The  bonded  in- 
debtedness of  the  road  upon  which  these  suits  are  now  founded 
amounts  to  $300,000.  It  is  not  believed  that  the  road  will 
bring-  above  $100,000,  and  should  the  effort  to  foreclose  result 
favorably  to  the  bondholders,  they  would  take  this  amount  to 
the  detriment  of  local  creditors.  The  Faii-haven  City  Conned 
at  a  recent  meeting  repealed  the  ordinance  under  which  this 
company  was  given  a  franchise  through  the,  city,  which  action, 
it  is  alleged,  was  taken  through  sympathy  for  local  creditors, 
and  to  impede  the  efforts  of  the  electric  company  in  their 
f o reel os tire  proceed ing s . 

San  Francisco,  Cal. — Judge  Belcher  of  the  Superior  Court 
has  handed  down  an  opinion  on  the  rights  of  stockholders 
to  demand  and  examine  corporation  books.  The  opinion  was  ' 
in  the  case  of  the  People  vs.  .Tames  Fisher,  Secretary  of  the 
Mutual  Electric  Light  Company.  .The  defendant  had  been 
tried  in  the  police  court  on  a  complaint  made  by  George  E. 
Whitaker,  a  stockholder  who  had  been  denied  access  to  the 
•company's  books,  and  was  fined  $50.00.  Judge  Belcher,  affirm- 
ing the  judgment  of  the  lower  court,  says  the  right  of  inspec- 
tion of  a  corporation's  books  by  a  stockholder  "seems  to  be 
absolute  in  proper  cases,  even  in  the  absence  of  legislation, 
and  damages  may  'be  recovered  for  refusal."  And  the  stock- 
holder may  inspect  through  his  duly  authorized  agent  or  attor- 
ney. The  rig-lit  to  inspect  carried  with  it  the  right  to  make 
extracts  and  memoranda.  Further,  Judge  Belcher  says:  "In 
California  the  stockholders  have  the  same  right  as  the  mem- 
bers of  an  ordinary  partnership  to  examine  the  books  of  their 
company  at  any  time."  Commenting  upon  the  California 
statutes,  the  Judge  says:  "It  seems  to  me  that  the  statutes 
of  this  State  giving  stockholders  the  right  to  inspect  the  books 
of  their  companies,  and  providing  a  penalty  for  refusal,  are 
highly  beneficial  in  nature  and  should  be  liberally  construed 
to  effect  the  ends  in  view."  The  Judge  says  that  if  the  books 
are  in  use  at  the  time  called  for  and  the  stockholder  is  asked 
to  wait  a  reasonable,  specified  time,  smeh  a  request  to  wait 
cannot  be  construed  as  a  refusal. 

San  Francisco,  Cal. — Superior  Judge  Seaiwell  has  refused  to 
restrain  Superintendent  of  Streets  Ashworth  by  injunction 
from  removing  the  lamp-posts  erected  on  Market  street  by  the 
Mutual  Electric  Eight  Company.  The  company  vrns  granted 
permission  to  lay  conduits  on  Market  street,  between  Kearny 
and  Grant  avenue.  The  permission  carried  with  it  the  right 
to  connect  the  conduits  with  business  blocks  on  either  side  of 
the  street,  but  the  company  went  further  and  put  up  lamp- 
posts. Superintendent  Ashworth  ordered  the  removal  of  the 
posts,  and  the  company  obtained  a  temporary  restraining  order. 
In  dissolving  the  injunction  Judge  Seawell  said:  "Anything 
which  unlawfully  obstructs  the  free  passage  or  use  in  the  cus- 
tomary manner  of  any  public  street  or  highway  is  a  nuisance. 
The  sidewalks  of  a  public  street  are  parts  of  the  street.  Any 
nnlawful  obstruction  of  a  sidewalk  is  therefore  a  nuisance. 
The  Board  of  .Supervisors  may  authorize  the  erection  of  lamp- 
posts in  order  to  light  the  city,  and  when  so  erected  they  cease 
to  be  a  nuisance.  The  burden  of  showing  that  a  particular 
obstruction  has  been  placed  in  a  street  by  lawful  authority  is 
on  the  plaintiff.  The  constitution  provides  that  lighting  cor- 
porations may  under  the  'Supervision  of  the  municipality  lay 
pipes  and  conduits  in  the  public  streets  and  thoroughfares 
and  make  connections  with  them  so  far  as  may  be  necessary 
for  supplying  the  city  with  light.  Judge  Sea-well  was  of  the 
opinion  that  the  use  granted  did  not  extend  to  the  erection 
of  lamp-posts  on  the  streets.  Me  found  that  no  such  right  was 
expressly  granted,  and  he  believed  it  the  intention  of  the  law 
to  give  to  the  municipality  the  exclusive  right,  to  regulate  the 
manner  of  lighting  public  streets.  The  restraining  order  was 
therefore  vacated." 


TRdNSPORT/lTION. 

-'Phoenix,  Ariz.— The  Fowler  Railroad  franchise  has  been  ex- 
tended until  April  9th,  1897. 

Tasadena,  Cal. The  line  of  the  Pasadena  and  Pacific  Rail- 
way Co.  is  now  iu  operation  to  the  Southern  Pacific  depot. 

Long  Beach,  Cal.— An  eletrie  road  'to  extend  in  almost  a  di- 
rect line  southwest  from  Lus  Angeles  to  this  city  is  being  pro- 
jected. 

Berkeley.  Cal.— Experiments  are  to  be  made  with  a  gasoline 
motor  on  the  horse  car  line  running  between  East  and  West 
Berkeley. 

Redlands,  Cal.— F.  A.  Miller,  Secretary  of  the  Riverside  and 
Arlington  Railway  Company,  has  secured  permission  to  equip 
the  line  with  electricity. 

Santa  Rosa,  Cal.— It  is  probable  that  one  or  more  of  B.  L. 
Ryder's  compressed  air  motor  cars  will  be  placed  on  the  line  of 
the  Central  Street  Railway  Co. 

San  Luis  Obispo,  Cal.— J.  L.  Howard  and  E.  Goodall  have 
been  granted  a  29-year  franchise  for  a  single  track  railway  on 
Marsh  street  from  Essex  to  Johnson  streets. 

Stockton,  Cal.— The  Stockton  Gas  Light  and  Heat  Co.,  operat- 
ing the  Stockton  Electric  Railway,  has  installed  a  new  150  h.  p. 
500-volt  Westing-house  generator  for  operating  its  power 
circuits. 

Salt  Lake  City,  Utah.— The  Board  of  Supervisors  have  ac- 
cepted C.  R.  McKay's  proposition  for  the  installation  of  a 
Sprague-Pratt  high  duty  elevator, in  the  joint  city  and  county 
building. 

Portland,  Or.— The  use  of  the  cable  on  the  Portland  Heights 
Incline  is  still  continued,  but  it  is  being  operated  by  a  125  h.  p. 
500-volt  T.  H.  bi-polar  motor,  driven  from  the  trolley  circuit  of 
the  Portland  Cable  Railway  Co. 

Oakland,  Cal.— The  California  Railway  is  now  being  oper- 
ated as  an  electric  line  and  standard  trains  are  being  hauled 
over  it  <by  electric  locomotives  of  the  Baltimore  &  Ohio  types, 
carrying  two  G.  E.  1200  equipments. 

Redlands,  Cal.— It  is  rumored  that  A.  K.  Smiley  of  Redlands 
will  "build  an  electric  mountain  railroad  to  Fradelba  Park, 
the  summer  resort  planned  for  him  on  the  summit  of  the  San 
Bernardino   mountains.    The   enterprise   will   cost   $175,000. 

Santa  Barbara,  Cal.— Ten  tons  of  trolley  wire  have  been 
ordered  by  the  Santa  Barbara  Consolidated  Electric  Railway 
Co.,  from  the  Washburn  &  Moen  Manufacturing  Co.  Active 
building  operations  on  the  newT  line  will  begin  not  later  than 
June  1st. 

Stockton,  Cal.— The  purchase  of  the  Stockton  Street  Railway 
system  by  the  Stockton  Gas,  Light  and  Heat  Company,  is  re- 
ceiving the  consideration  of  F.  A.  Hihn  of  Santa  Cruz  and 
Oliver  Eldridge  and  Win.  J.  Dutton  of  San  Francisco,  of  the  Gas 
Company's  directory. 

Santa  Monica,  Cal.— The  line  of  the  Santa  Monica  and  Sol- 
diers' Home  Railway  Company  running  to  South  Santa  Monica 
is  to  be  equipped  with  electricty  and  it  is  expected  that  powder 
for  the  operation  of  the  new  line  will  be  furnished  toy  the  Pasa- 
dena and  Pacific  Railway  Company. 

San  Andreas,  Cal.— Prince  Poniatowski  of  the  California  Ex- 
ploration Company  has  gone  to  London  to  secure  capital  for  the 
development  of  the  company's  projects,  among  which  are  the 
building  of  a  broad-guage  electric  road  from  San  Andreas  to 
Valley  Springs,  a  distance  of  ten  miles,  where  connection  will 
be  made  with  Lodi  on  the  Sacramento  and  Stockton  branch  of 
the  S.  P.  R.  R. 

San  Diego,  Cal. — The  Citizens'  Traction  Co.,  organized  by  the 
owners  of  the  San  Diego  Cable  Road  for  converting  the  cable 
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line  into  an  electric  system,  is  rushin  g  the  work  of  recon- 
struction and  expects  to  have  the  new  line  in  operation  by 
July  1st.  General  electric  equipment  is  to  be  used  throughout, 
and  the  plant  "Will  consist  of  2 100 kw.  multi-polar  generators 
and  six  car  equipments. 

Kingman.  Ariz. — A  company  is  soon  to  be  organized  for 
building  an  electric  railway  in  Mojave  County  to  run  from 
Kingman  to  the-  various  mining  camps  hereabout.  The  first 
line  will  be  built  to  White  Hills  and  will  carry  freight  and  pas- 
sengers. Among  the  mining  camps  to  be  reached  by  the  pro- 
posed road  are  Cerbat,  Mineral  Park,  Chloride,  White  Hills, 
Weaver,  Minnesota  and  El  Dorado  Canyon. 

Clovis,  Cal. — W.  R.  Birmingham  of  Pollasky,  who  is  manager 
for  the  Michigan  Lumber  Company,  is  reported  as  saying  that 
the  Eastern  Lumber  Company,  which  has  a  large  belt  of  mag- 
nificent timber  on  the  North  Fork  of  the  San  Joaquin,  in  Ma- 
dera county,  will  not  build  a  tinme  to  Pollasky  as  formerly 
intended,  but  will  construct  an  electric  railroad  from  their  tim- 
ber to  Fresno.  The  company  expects  to  get  its  motive  power 
from  the  San  Joaquin  Electric  Company. 

Nevada  City,  Cal.— It  is  stated  that  Hon.  John  F.  Kidder, 
who  owns  the  franchise  for  an  electric  railroad  between  this 
place  and  Grass  Valley,  has  about  completed  negotiations 
whereby  the  Nevada  County  Electric  Power  Company  will 
ciune  into  possession  of  the  franchise  and  build  the  road.  It 
is  understood  that  a  company  has  been  organized  with  $80,000 
capital,  and  that  the  bulk  of  the  stock  is  held  by  by  the  man- 
agement of  the  Nevada  County  Electric  Power  Company, 
which  incorporation  is  to  supply  the  electricity  necessary  to 
operate  the  cars. 

Alameda.  Cal. — The  extension  of  the  Alameda.  Oakland  and 
riedmont  Electric  Railway  from  Alameda  to  Laundry  Farm 
is  being  actively  pushed.  This  road  will  supersede  the  stand- 
ard steam  line  known  as  the  California  Railway.  The  con- 
struction will  be  most  substantial,  and  the  new  line  will  be 
the  first  to  be  equipped  with  the  Nantasket  trolley  wire  of 
Roebling  manufacture.  The  road  will  be  operated  by  a  double 
end  locomotive  of  the  Baltimore  and  Ohio  type.  Alexender 
Flatlaud  has  resigned  the  electricianship  of  the  Alameda  line 
and  Leon  H.  Wolf  has  been  promoted  to  the  vacancy. 

Elmhurst,  Cal.— The  steam  eqipment  of  the  Oakland.  San 
Leandro  and  Haywards  Electric  Railyaw  Co.  consists  of  three 
Heine  boilers  of  150  h.  p.  each,  run  at  120  lbs.,  two  tandem 
compound  Mcintosh  &  Seymour  150  h.  p.  engines,  each  11% 
x  10  x  15-inch  stroke,  and  one  tandem  compound  Ball  500 
h.  p.  engine.  IS  x  30  x  18-inch  stroke,  and  Conover  &  David- 
son jet  condensers.  The  cooliug  pond  is  GO  feet  square,  con- 
tains 100,000  gallons  of  water  and  water  leaving  the  condenser 
at  130  deg.  runs  900  feet,  and  is  pumped  at  90  deg.  Four 
Thomson-Houston  M.  r.  90  and  one  General  Electric  M.  P. 
400  generators  are  used. 

San  Francisco,  Cal.— The  Market  Street  Railway  Co.  has 
extended  the  Ingleside  line  from  the  racetrack  to  the  Ingle- 
side  House,  and  is  now  constructing  the  roadbed  for  the  elec- 
tric line  on  Folsom  street.  It  is  announced  that  the  company 
intends  to  change  the  Howard.  Post  and  Montgomery  street 
lines  to  the  electric  system  at  an  early  day.  Another  portion 
of  the  Omnibus  system  which  it  is  proposed  to  reconstruct  is 
the  horse-ear  line  on  Tenth  street,  from  Howard  to  Potrero 
avenue.  It  is  intended  to  lay  a  double  track  electric  roadbed 
on  Tenth  street  and  form  a  connection  with  the  Bryant  and 
Brannan-street  system  and  to  connect  the  San  Bruno  road 
line  with  the  Army  street  road,  which  was  built  by  the  old 
Beach  and  Mission  Company  four  years  ago,  but  never  oper- 
ated. The  Army  street  tracks  were  laid  from  Folsom  to  San 
Bruno  road  and  the  roadbed  is  in  readiness  for  the  trolley  cars. 


with  the  exception  of  the  overhead  work.  The  California  Ex- 
ploration Company  has  been  organized  for  the  development 
of  various  transmission  railway  and  mining  projects  in  Cali- 
fornia. E.  II.  Brandt  has  been  appointed  Chief  Engineer,  and 
the  principal  officers  are:  President,  Charles  E.  Green, 
Secretary  of  the  Crocker  Estate  Company;  Vice  President,  N. 
P.  Cowles;  Secretary,  C.  Torson.  Orders  have  been  given  for 
two  Siemens-Halske  100  kw.  railway  generators  to  be  directly 
coupled  to  triple  expansion  vertical  engines,  built  by  the  Union 
Iron  Works  and  for  use  in  the  Bryant  street  power  house. 

Los  Angeles,  Cal.  The  Los  Angeles  Consolidated  Electric 
Co.,  has  moved  its  offices  from  the  power  house  to  the  corner 
of  Sixth  street  and  Wolfskin  avenue.  The  stockholders  of  the 
Main  street  and  Agricultural  Park  Railway,  operating  the 
mule  line  on  Main  and  Jefferson  streets  and  Wesley  avenue  to 
Agricultural  Tark  have  passed  resolutions  authorizing  the  is- 
suance of  S350,000  bonds  to  re-equip  the  line  as  an  electric 
road.  Certain  Eastern  capitalists  are  credited  with  believing 
that  there  is  a  field  for  an  electric  road  from  this  city  to 
Redondo,  Long  Beach  and  San  Pedro  and  that  having  failed 
in  their  desire  to  buy  the  Redondo  Railway  they  will  parallel 
that  system.  The  Los  Angeles  and  Pasadena  line  has  secured 
a  franchise  running  from  Shorb's  station  to  Alhambra,  Santa 
Anita  and  Monrovia.  W.  H.  Workman  has  secured  a  franchise 
for  an  electric  road  to  run  from  Stephenson  avenue  and  Third 
street  east  to  Santa  Fe  avenue,  south  to  Short  street,  south  to 
Fourth  street  on  the  east  side  of  the  river,east  to  Fourth  to  the 
corner  of  Boyle  avenue,  east  on  Fourth  to  Fresno,  north  on 
Fresno  to  First,  to  the  eastern  city  limits;  also  a  line  commenc 
ing  on  Sixth  and  Hill  streets,  running  east  to  Ceres  avenue, 
and  thence  to  Third  street.  Rumors  prevail  to  the  effect  that 
the  Los  Angeles  Traction  Company  will  extend  its  line  to 
Santa  Monica.  Abbot  Kinney  and  associates  have  secured  a 
large  block  of  stock  in  the  Mateo  street  and  Santa  Fe  Avenue 
Street  Car  Co.,  and  will  probably  displace  the  horse  cars  with 
electric  service.  The  Ninth  street  line  of  the  Los  Angeles  Rail- 
way Co..  is  now  in  operation. 


ILHIMINdTION. 


Alameda,  Cal.— The  city  is  removing  the  poles  set  up  by 
F.  N.  Itelanoy's  Electric  Light  Company. 

Redondo,  Cal.— H.  J.  Lindsay  proposes  to  furnish  this  town 
with  nine  2000-c.  p.  arc  lamps  for  $100.00    per  month. 

Phoenix.  Arizona.— Messrs.  Copeland  &  McCallum  have  se- 
cured a  franchise  for  an  electric  light  works,  water  works 
and  cold  storage  plant,  and  are  already  operating  the  electric 
plant  from  their  machine  shops. 

Logan.  Utah.— The  City  Council  has  granted  a  40  year  fran- 
chise to  the  Hercules  Electric  Power  Co.,  in  view  of  which 
and  despite  the  fact  that  the  city  owns  electric  light  and  water- 
works, bids  for  street  lighting  have  been  called  for. 

Mokelumne  Hill,  Cal.— W.  T.  Harris.  Superintendent  of  the 
Roauoke  Mining  Co.,  has  made  satisfactory  arrangements  for 
the  installation  of  an  electric  plant  to  furnish  the  Moser  and 
Lamphere  mines  with  power  and  Mokelumne  Hill  with  lights. 

Fort  Bragg.  Cal.— The  City  Trustees  have  accepted  the  pro- 
position of  the  Union  Lumber  Co.,  to  light  the  town  with  40  in- 
candescents  for  which  $200  is  to  be  paid  before  July  1st  for 
wiring  etc.,  the  lamps  to  be  operated  at  a  monthly  rental  of 
S24. 

Oakdale.  Cal— J.  W.  Tulloeh  of  the  Knights  Ferry  Electric 
Lighting  riant  states  that  he  is  installing  a  dynamo  in  the 
Knights  Ferry  Fouring  Mills  to  furnish  light  for  this  place. 
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Tlie  distance  was  12  miles  and  the  pole  line  construction  is 
finished. 

Oakland,  Cal  —  The  street  lighting  committee  of  the  City 
Council  has  recommended  that  bids  for  furnishing  not  more 
than  470  and  not  less  than  420  electric  lights  for  next  year  be 
called  for.  At  present  there  are  420  electric  lights  in  the  city 
and  80  gas  lights. 

Anaheim,  Cal.— The  Board  of  Trustees  of  Anaheim  has  de- 
cided to  call  for  municipal  bonds  in  the  amount  of  $18,000  for 
the  purpose  of  improving  the  city  water  and  electric  light 
system.  1..  B.  Pemtoerton  of  Los  Angeles  estimates  that  the 
electrical  improvements  will  cost  $7685. 

Saueelito,  Cal.— Jacob  Strittmnfter  is  erecting  a  power  house, 
26  by  GO  feet,  for  the  Saueelito  Electric  Light  and  Power  Co. 

Wheatland,  Cal.— The  Nickerson  mine  at  the  junction  of 
Bear  river  and  Wolf  creek  is  being  fitted  up  toy  an  English 
company  with  electric  lights,  drills  and  power. 

Yreka,  Cal. — A  competing  electric  light  plant  is  promised 
and  the  party  canvassing  for  the  new  company  will  extend 
the  system  to  Montague  over  the  telephone  poles,  if  he  re- 
ceives sufficient  encouragement.  A  plant  will  probably  be  put 
in  at  Pokegama.  which  has  excellent  water  power. 

Berkeley,  Cal. — The  Berkeley  Electric  Lighting  Company 
is  about  to  erect  a  new  $20,000  electric  station  on  its  property 
at  the  corner  of  Third  street  and  Channing  way,  West  Berk- 
eley. The  station  will  have  a  total  capacity  of  400  horse- 
power and  will  be  capable  of  supplying  5000  10-c.  p.  lamps. 

Oakdale,  Cal. — The  Stanis'aus  Milling  &  Power  Ccmpany 
has  purchased  an  additional  Westinghouse  35  lew.  alternator 
to  be  placed  in  the  Knight's  Ferry  plant  for  lighting  this  place. 
The  distance  of  transmission  will  be  12  miles  and  it  is  expected 
that  the  plant  will  be  in  operation  by  April  15.  Charles  T.  Tel- 
leck  is  Manager. 

Yallejo,  Cal.— The  fact  that  Vallejo  is  without  an  electric 
light  plant  has  drawn  the  attention  of  capitalists  who  are  look- 
ing for  a  chance  to  invest,  and  it  is  probable  that  a  new  com- 
pany will  be  organized  shortly.  The  city  of  Vallejo  has  gone 
to  the  extent  of  its  liabilities  in  constructing  new  water  works, 
and  conld  not  also  build  electric  light  works. 

Alameda,  Cal.— The  report  of  Chas.  E.  Naylor,  expert  made  to 
the  municipal  ownership  league  has  been  rendered  bases  upon 
the  warrant  books  for  "the  100  months  of  ownership  under 
favorable  conditions."  From  the  report  it  appears  that  the 
total  cost  of  plant  to  date  plus  five  per  cent  interest  is  $171,- 
433.02  and  that  the  net  cost  to  date  is  $49,112.61.  If  interest  is 
charged  on  the  bonds  issued  amounting  to  $8,139  and  not  on 
the  net  cost,  the  net  cost  to  date  is  $41,059.50.  The  loss  and 
gain  tabulation  shows  net  profits  amounting  to  $44,077.03 
which  is  obtained  by  deducting  $76,876.6S  for  expense  and  re- 
pairs from  $120,953.71  the  amount  credited  for  lighting  service. 
On  the  investment  to  date  the  estimate  is  $77,997.29  which 
with  interest  charge  makes  the  total  of  $94,556.34.  The  in- 
ventory salutation  of  the  property  is  fixed  at  $50,150.75  and  the 
report  shows  that  the  net  profit  is  $2,077.75.  The  expert  de- 
clares that  the  plant  can  be  made  self  supporting  by  increas- 
ing its  capacity  to  5,000  incandescent  lamps. 

The  temporary  injunction  prayed  for  by  J.  T.  Fleming  re- 
straining the  City  Trustees  from  making  further  expenditures 
towards  extending  the  municipal  lighting  plant  has  been  dis- 
solved. 


MISCELLANEOUS. 


Sonora,  Cal. — The  owners  of  the  Rawhide  Mine  are  arranging 
to  build  an  electro-plating  works  at  the  mine  to  be  of  sufficient 


capacity  to  do  not  only  the  work  for  the  Rawhide  and  App 
mines,  but  all  custom  work  as  well.  In  addition  to  this  im- 
provement a  new  ehlorinatiuu  plant  is  to  be  built  immediately, 
the  present  one  of  three  tons  capacity  daily  is  only  about  one 
half  large  enough.  They  are  now  running  three  eight  hour 
shifts  on  it  in  an  endeavor  to  keep  up  with  the  output  of  sul- 
phurets,  but  find  it  an  impossible  task.  The  electric  power  is 
being  used  to  run  the  mill  but  not  the  hoist.  As  soon  as  larger 
motors  can  be  brought  here  to  take  the  place  of  those  now 
in  position,  the  whole  plant  will  be  run  by  electricity. 

Sacramento.  Cal.— On  May  15th  a  superb  special  train  con- 
veyed a  large  party  of  influential  -men  on  an  excursion  from 
San  Francisco  to  this  city  and  Folsom,  as  guests  of  the  Gen- 
eral Electric  Company  of  New  York  and  the  Sacramento  Elec- 
tric Light  and  Power  Company,  to  inspect  the  plant  of  the 
latter  concern. 

The  party  consisted  of  representative  business  men,  capital- 
ists, bankers  and  well  known  men  of  affairs  who  are  interested 
in  utilizing  electric  power  and  studying  the  problems  of  its 
long-distance  transmission.  The  guest  of  the  day  was  General 
Manuel  L.  Barillas,  ex-President  of  Guatemala,  who  is  greatly 
interested  in  the  development  of  electric  power.  Colonel  N.  P. 
Tisdell,  special  agent  of  the  Pacific  Mail  Steamship  Company 
for  Central  America;  Pedro  Bruni,  manager  of  General  Baril- 
las' estates;  Adolph  Meyer,  president  of  the  Champerieo  Rail- 
way Company  of  Central  America;  Florentine  Sauza,  a 
capitalist  and  coffee  planter  of  Guatemala;  C.  A.  Coffin,  presi- 
dent of  the  General  Electric  Company;  Serio  Mine, 
Special  Commissioner  for  the  Japanese  Government  to 
the  United  States;  W.  II.  Mills,  William  Angus.  Joseph 
Brandenstein.  John  A.  Britton,  Frank  L.  Brown. 
S.  C.  Bigelow,  J.  B.  Crockett,  president  of  the  San  Francisco 
Gas  Company;  W.  S.  Goodfellow,  Bruce  Hayden,  John  L.  How- 
ard. C.  <;.  Hooker,  E.  C.  Jones,  William  Sanders,  president 
of  the  Oakland,  San  Leandro  and  Haywards  Railroad:  J.  A. 
Lighthipe,  engineer  for  the  General  Electric  Company;  Daniel 
Meyer,  H.  W.  Meek,  D.  E.  Martin,  George  A.  Moore,  president 
of  the  Pacific  Mutual  Life  Insurance  Company;  E.  B.  Pond, 
ex-Mayor  of  San  Francisco;  W.  F.  Perkins,  W.  F.  Rank,  James 
B.  Stetson,  president  of  the  San  Joaquin  and  Valley  Railroad: 
F.  W.  Van  Secklen.  Fred  P.  Fish  of  New  York,  attorney  for 
the  General  Electric  Railway  Company;  R.  P.  Schwerin,  vice 
president  and  general  manager  of  the  Pacific  Mail  Steamship 
Company;  Captain  Jobn  T.  Wright.  T.  L.  Barker.  Dr.  Thomas 
Addison.  Pacific  manager  of  the  General  Electric  Company, 
L.  P.  Drexler.  Charles  R.  Lloyd.  C.  N.  Beall,  engineer  of  the 
Bakersfield  Electric  Fower  Company;  J.  K.  Wilson,  president 
of  the  Sather  Banking  Company;  M.  H.  De  Young  of  the  San 
Francisco  "Chronicle;"  C.  C.  Bemis,  J.  S.  Hutchinson.  A.  Oar- 
rigan,  William  G.  Kerekhoff,  I.  F.  Moultou  of  the  Bank  of  Cal- 
ifornia; F.  L.  Lipman,  G.  F.  Richardson,  master  of  transporta- 
tion Southern  Pacific  Company;  Thomas  B.  Bishop,  John  I. 
Sabin,  president  of  the  P-el'l  Telephone  Company;  Charles  A. 
Hugg  of  Spreckels  Brothers,  W.  H.  Chiekering,  A.  C.  Balch, 
W.  F.  Pierce,  ex-Mayor  of  Oakland;  James  Treadwell  of  the 
Corral  Hollow  coal  mine  property. 

From  Sacramento  there  were  Frederick  Cox.  president  Cali- 
fornia State  Bank;  W.  E.  Gerber,  cashier  California  State 
Bank;  Joseph  Steffens,  president,  and  George  B.  Katzenstein, 
secretary,  of  the  Chamber  of  Commerce:  C.  H.  Hubbard,  May- 
or of  Sacramento;  J.  A.  Woodson,  V.  S.  MeClatchy,  Jabez  Tur- 
ner, ex-Mayor  of  Sacramento;  J.  N.  Larkin.  E.  K.  Alsip.  A.  A. 
Von  Voorhies,  G.  M.  Mott,  E.  C.  Rutherford. 

The  special  hosts  managing  were  Albert  Gallatin,  president 
Sacramento  Electric  Light  and  Power  Company;  H.  P.  and 
Charles  E.  Livermore  of  the  same  company;  Manager  Hall  and 
Superintendent  Shock  of  the  same  company;  Dr.  Thomas  Ad- 
dison, of  the  General  Electric  Company:  and  Joshua  Barker, 
secretary  of  the  Sacramento  company. 
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destruction   of  the  \^nion  ^ower    *Qlant 


The  electrical  fraternity  will  regret  to  learn  that  the 
power  plant  of  the  Union  Power  Company,  of  Portland, 
Or.,  which  was  the  first  to  apply  the  Edison  three-wire 
system  for  the  transmission  of  power  for  the  operation 
of  street  railways  located  at  oonsMeraible  distance  from 
the  power  house,  was  burned  on  June  8th,  and  the  com- 
pleteness of  the  destructions  is  clearly  shown  in  the 
accompanying  reproductions  of  photographs  of  the 
ruin.  The  fire  occurred  about  4  a.  m.,  shortly  before  the 
usual  time  for  the  plant  to  be  fired  up  for  the  day's  run, 
and  from  all  evidence  obtainable  it  is  believed  that  the 


had  backed  up  the  water  of  the  Willamette  so  that  this 
bottom  land  was  covered  to  a  depth  of  about  three  feet. 
The  boilers  and  generators  were  supported  on  piling  re- 
inforced by  wood  piers  resting  on  concrete  foundations 
and  the  fearful  wreck  formed  by  the  boilers,  stacks, 
breechings  and  fronts  with  their  sittings  and  fittings, 
points  to  the  wisdom  of  providing  suitable  foundations 
capable  of  supporting  the  boilers  through  any  fire.  The 
building  itself  was  of  substantial  frame  construction, 
and  the  floors  being  thoroughly  oil-soaked,  the  fire  was 
an  extremely  hot  one.     Despite  this,  however,  the  18x18 


FIGURE  1.— A  STUDY  OF  A  BURNED  RAILWAY  GENERATOR 


fire  originated  from  sparks  which  found  their  way  from 
one  of  the  furnaces  into  the  open  air  through  a  defective 
sawdust  conveyer,  whence  it  lodged  on  the  frame  parti- 
tion separating  the  boiler  from  the  engine  and  genera- 
tor rooms,  probably  igniting  the  fine  sawdust  flour  that 
had  settled  on  the  timbers  and  developing  into  flames 
that  quickly  enveloped  the  whole  structure.  Only  the 
engine  and  countershafting  foundations  were  of  con- 
crete. 

The  site  of  the  power  house  was  on  low  bottom  lands 
at  the  extreme  north  end  of  the  Oity  of  Portland,  and  at 
the  time  of  the  fire  the  June  rise  of  the  Columbia  River 


inch  timbers  supporting  the  generators  were  not  suffi- 
cienitly  burned  to  cause  the  generators  to  fall  into  the 
water,  but  their  tottering  condition  rendered  it  neces- 
sary that  they  should  be  loaded  on  barges  and  docked 
so  that  an  examination  of  the  machines  might  be  made 
with  safety. 

The  equipment  of  the  Union  Power  Company  con- 
sisted of  ten  steel  boilers,  each  GO  inches  by  1G  feet  in 
size,  and  so  connected  that  they  might  be  operated  sep- 
arately or  together.  There  were  two  engines,  one  a 
Fraser  &  Chalmers  cross  compound  of  1200  horse 
power,  formerly  used  for  a  brief  time  in  one  of  the  Los 
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Angeles  cable  roads,  and  the  other  a  Buckeye  automatic 
of  500  horse  power.  Rope  transmission  was  used 
throughout,  and  the  engines,  belted  to  a  countershaft 
extending  the  width  of  the  station,  transmitted  power 
thence  for  the  operation  of  seven  150  kilowatt  Edison 
bipolar  railway  generators. 

The  switchboard  was  equipped  with  Edison  amme- 
ters, Thomson  wattmeters,  Weston  voltmeters  and 
Westinghouse  marble  base  circuit  breakers,  and  its 
most  interesting  feature  rested  in  the  fact,  as  stated. 


FIGURE  2—  SAWDUST  CONVEYOR  BETWEEN  THE  NORTH 

PACIFIC  LUMBER  MILLS  AND  THE  UNION 

POWER  PLANT 

that  it  distributed  power  on  the  Edison  three-wire  sys- 
tem. The  plant  was  located  probably  two  miles  from 
a  railway  center,  whence  current  was  fed  positive  to  one 
system  and  negative  to  the  other,  using  the  ground 
for  a  neutral,  and  the  company,  by  adopting  this  distri- 
bution, effected  a  saving  of  about  $11,000  in  copper. 
Sawdust  fuel  was  obtained  from  the  saw  mill  of  the 
North  Pacific  Lumber  Company,  situated  about  1500 
feet  north  of  the  power  house,  and  the  sawdust  was 
conveyed  from  the  mill  to  the  plant  by  means  of  the 
long  conveyer  and  dumping  carriage  shown  in  Figure  '2. 
Except  for  the  loading  of  the  conveyer  cars,  which  was 
done  by  hand,  the  operation  of  the  conveyer  was  en- 
tirely automatic.  The  sawdust  was  dumped  into  the 
sawdust  house  of  the  plant,  now  burned,  whence  it  was 
taken  by  a  smaller  boiler  conveyer  and  automatically 
fed  to  the  boilers.  It  was  owing  to  a  defect  in  this  boiler 
conveyor,  as  stated,  that  the  fire  originated.  The  steam 
plant  was  equipped  with  jet  condensers  operated  by 
two  Hall  pumps,  and  was  in  every  way  fitted  for  produc- 
ing steam  power  at  low  cost. 

The  experience  derived  in  the  appraisement  of  the 
value  of  the  burned  generators  developed  several  inter- 
esting points.  The  dynamos  were  installed  early  in  the 
summer  of  1892.  They  are  no  longer  listed  for  sale  as 
standard  apparatus,  but  can  be  made  by  the  General 
Electric  Company  on  special  order.  Upon  their  investi- 
gations, the  appraisers  agreed  that  the  depreciation  to 
these  machines  from  advances  in  the  art  of  dynamo 
building  alone,  amounted  to  ten  per  cent  per  annum. 


The  appraisers  were  unable  to  find  a  Pacific  Coast  mar- 
ket for  the  wrought  iron  parts  of  the  generators  owing 
to  the  fact  that  the  pieces,  which  weighed  from  3,900  to 
5,500  pounds  each,  could  not  be  handled  to  advantage 
by  any  rolling  mill  on  the  Pacific  Coast:  The  melting 
of  the  zinc  bases  threw  the  entire  weight  of  the  fields 
upon  the  armature  shafts,  which  being  heated,  caused 
the  shafts  to  be  sprung  so  seriously  as  to  unfit  them  for 
further  duty.  All  of  the  bed  plates  were  ruined  either 
by  cracking  or  by  having  been  so  heated  as  to  cause 
them  to  sag.  Physically  the  field  circuits  were  unim- 
paired, which  is  undoubtedly  due  to  the  fact  that  the 
keepers,  cores  and  pole  pieces  were  so  massive  as  to 
withstand  the  heat.  The  manner  in  which  the  pulleys 
were  ruined  is  peculiar  in  that  in  each  instance  the 
break  which  occurred  appeared  to  be  due  to  the  light- 
ness of  the  rim  which  caused  it  to  expand  more  quickly 
in  the  heat  than  the  spokes,  and  so  rapid  was  its  heat- 
ing and  expansion  that  the  rims  pulled  away  from  the 
spokes,  leaving  cracks  that  when  cold  varied  from  one- 
thirty-second  to  thirty-tkree-seccnds  of  an  inch  in  width 
entirely  around  the  junction  between  the  spoke  and  the 
rim.  Xo  information  was  gathered  concerning  the  per- 
meability of  the  magnetic  field  circuit,  and  opinions 
vary  materially  as  to  the  effects  which  fire  will  exert 
on  the  efficiency  of  machines.  In  brief,  it  was  con- 
cluded after  a  thorough  examination  of  all  parts  of  the 
generators,  that  it  would  be  impracticable  under  the 
circumstances  to  rebuild  them. 

Two  years  ago  the  Union  Power  plant  was  sub- 
merged by  the  unprecedented  flood  of  the  Columbia 
River,  and  these  generators  remained  under  water  for 
two  weeks  or  more.  The  most  approved  means  were 
used  for-  drying  out  the  armatures,  but  with  one  excep- 


FIGURE  3.—  A  PARTIAL  VIEW  OF  THE  RUINS 

tion  the  armatures  burned  out  after  brief  runs;  the  ar- 
mature which  withstood  the  flood  being  one  that  had 
been  rewound  and  in  which  the  thinnest  asbestos  paper 
had  been  used  for  insulation. 

In  January  last  the  plant  of  the  Union  Power  Com- 
pany was  leased  to  the  Portland  General  Electric  Com- 
pany, since  which  time  it  has  been  operated  in  conjunc- 
tion with    the    rotary  transformers    driven    by  three- 
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phase  power  transmitted  from  Oregon  City.  Upon  the 
burning  of  the  Union  Power  plant  the  reserve  steam 
plant  of  the  Portland  General  Electric  Company  at  the 
Tnman  &  Paulson  mill  has  been  started  up  and  power 
has  been  furnished  to  the  street  railway  and  power  cir- 
cuits of  Portland  practically  without  interruption  since 
the  fire.  The  Oregon  City  circuits  and  rotary  trans- 
formers are,  however,  heavily  loaded,  but  as  yet  it  has 


FIGURE    4.— THE    10;!0   HORSE    POWER    ENGINE— AN   IL- 
LUSTRATION OF  THE  VALUE  OF  GOOD 
FOUNDATIONS 

not  been  determined  whether  the  plant  of  the  Union 
Power  Company  will  be  rebuilt,  or  whether  the  trans- 
mission plant  will  be  enlarged. 


GENIUS  NOT  UNAPPRECIATED. 


"B,"  who  advertised  for  a  position  in  the  last  number 
of  the  Journal,  will  be  gratified  to  know  that  his  qualifi- 
cations are  appreciated,  at  least  in  one  quarter,  as  the 
following  letter  shows: 


SAX  FRANCISCO,   Cal. 


Editor  .Tom-Mi  of  Electricity. 


Sir:  Fearing'  to  lose  the  services  of  the  prodigy  mentioned  i" 
your  last  issue  under  the  head  of  "Don't  All  Speak  at  Once," 
]  write  this  at  midnight  on  receiving  your  welcome  paper.  I  fully 
realize  that  such  a  man  will  not  long  grace  the  ranks  of  the  un- 
employed, nor  would  he  accept  a  low  salary,  so  .kindly  put  me  in 
communication  with  him  at  once,  as  I  am  afraid  to  lose  his 
services.. 

His  letter  brings  to  mind  a  similar  one  received  by  the  company 
I  represent  and  we  sought  for  him  far  and  wide,  as  we  desired 
a  first-class  cometist  to  play  solos  to  our  slow  speed  motors.  We 
have  only  a  small  window,  but  we  desire  an  Al  designer  to  ar- 
tistically arrange  three  or  four  Cleveland  motors,  1887  model, 
therein.  Kindly  inquire  if  he  can  analyze  our  motor  lubricant 
as  we  are  afraid  it  is  not  correctly  mixed.  We  are  also  thinking 
of  buying  Battery  A  of  the  Presidio,  and  as  he  is  a  tip-top  battery 
man  his  services  will  be  appreciated  by  us.  Kindly  inquire  also 
if  slow  speed  motors  run  any  cooler  or  better  if  supplied  with 
music  from  an  A  flat  or  a  B  flat  cornet.  Perhaps  we  would  be 
fortunate  enough  to  secure  a  good  baritone,  as  the  company's 
choir  is  not  yet  full. 

Taken  all  in  all,  such  a  man  would  be  invaluable  to  us,  and  we 
would  not  be  surprised  if  he  were  snapped  up  by  some  rival 
corporation.  Don't  delay.     Answer  at  once. 

PACIFIC  MOTOR  CO., 
By  VV.  A.   HENRY,  Manager. 


^neizmatics 


EFFICIENCIES     OF     AN     AIR     TRANSMISSION 
PLANT.* 


BY  ALLEN  De  WITT  FOOTE 


Upon  the  prohibition  of  placer  mining  by  the  State  of 
California,  the  immense  canal  systems  extending  over 
the  Western  slopes  of  the  Sierra  Nevadas  were  left  with- 
out a  purpose,  and  their  future  existence  depended  upon 
a  new  use  for  water.  Out  of  this  necessity  has  grown 
a  business  of  selling  water  for  power  and  irrigation, 
retaining  the  original  methods  of  delivery  at  the  bank  of 
the  canal  and  miners'  inch  measurement.  The  price  of 
water  is  approximately  1  cent  per  1000  gallons,  deliv- 
ered at  the  canal;  its  cost  for  power  depends  upon  the 
pressure  that  can  be  obtained  from  it.  In  the  case  of 
the  North  Star  plant  it  could  have  been  conveyed  di- 
rectly to  the  mines  and  have  done  its  work  there  on  dif- 
ferent wheels  more  or  less  adapted  to  the  varying  condi- 
tions; but  there  is  a  certain  inconvenience  and  danger 
in  using  water  in  this  manner  under  a  high  pressure, 
and,  moreover,  the  mines  are  on  a  hill.  So  it  seemed 
advisable  to  convey  the  water  directly  to  the  lowest 
convenient  point,  obtain  the  power  there  and  transmit 
this  power  to  the  places  where  it  was  needed. 

This  brought  forward  the  subject  of  transmission  of 
power,  and  electricity  was  naturally  suggested  first. 
Visits  to  mines  in  operation  and  careful  study  and  in- 
vestigation  of  electrical   appliances   for  underground 


FIGURE  4— AMID  THE  RUINS  OF  THE  UNION  POWER  PLANT 

work,  especially  pumping,  finally  decided  the  author  in 
favor  of  compressed  air.  The  latter  method,  under  the 
conditions,  was  believed  to  be  most  economical  of 
power,  least  liable  to  accident,  and  cheapest  in  first  cost. 
Moreover,  almost  absolute  security  against  stoppage 

*  Abstract  of  a  paper  read  before  the  San  Francisco  Convention  of  the 
American  Society  of  Civil  Engineers.  (For  more  complete  description  of  the 
air  compressors,  the  Cobb  Water  Wheel  and  the  pumping  equipment  of  the 
North  Star  Mining  Plant,  see  the  issues  of  this  publication  for  November 
1895  and  May  1896.— EDS.) 
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could  be  obtained  by  having  a  set  of  boilers  on  hand 
ready  for  firing  up  in  case  the  water  power  or  air  plant 
gave  out,  for,  by  the  use  of  these  boilers  and  opening 
and  shutting  a  few  valves,  all  the  air  motors  become 
equally  good  steam  motors;  whereas,  with  electrical 
transmission  an  entire  set  of  steam  motors  would  have 
to  be  provided  to  give  equal  security  for,  as  the  air  and 
steam  motors  are  the  same,  the  electrical  niotoi's  would 
require  just  so  much  extra  expense  in  cost  of  plant  of 
equal  security  against  stoppage. 

The  water  supply  is  obtained  from  the  South  Yuba 
Water  Company  at  a  point  on  their  canal  about  four 
miles  from  Grass  Valley,  in  Nevada  County,  Oal. 
Thence  it  is  conveyed  about  two  and  one-half  miles  to 
the  Empire  Mining  Company's  works  in  a  22-inch  riv- 
eted iron  pipe,  built  more  than  ten  years  ago.  The  new 
conduit  is  a  riveted  steel  pipe,  20  inches  in  diameter, 
joined  to  the  lower  end  of  this  old  one  under  a  head 
of  420  feet,  and  continues  7070  feet  to  the  power-house, 
situated  at  the  lowest  convenient  point  on  Wolf  Creek, 
just  below  the  town  of  Grass  Valley,  where  a  head  of 
775  feet,  or  a  static  pressure  of  335  pounds  per  square 
inch,  is  obtained.     The  capacity  of  this  pipe  is  sufficient 


about  28  feet  in  the  trench  under  the  following  schedule, 
the  longitudinal  seams  being  double  rivited  by  hydraulic 
riveters: 


FIGURE  6.— A  GROUP  OF  BURNED  GENERATORS 

to  develop  S00  to  1000  horse-power.  A  6-inch  lap- 
welded  pipe  conveys  the  air  at  90  pounds  pressure  from 
the  power-house  to  the  company's  Stockbridge  shaft  on 
Massachusetts  Hill,  800  feet  distant  and  125  feet  higher. 
The  line  of  the  pipe  is  quite  crooked,  both  horizon- 
tally and  vertically  and  the  joint  holes  cost  fully  as 
much  as  the  trench.  The  latter  was  about  10  feet  wide 
on  top,  45  feet  on  the  bottom  and  4  feet  deep,  and  the 
joiut  holes  were  45  feet  long  and  3  feet  deeper  than 
the  trench.  The  total  cost  of  burying  the  pipe,  includ- 
ing covering  a  large  portion  of  it  with  stone,  and  cement 
masonry  wells  for  the  valves  and  sustaining  the  pipe 
around  bends,  amounted  to  |6,756.27.  The  aqueduct 
of  cement  masonry  across  Wolf  Creek  contains  the  pipe 
and  had  three  arches,  the  length  over  all  being  153  feet. 
It  cost  $1,435,  or  about  f  8  per  yard.  The  pipe  was  made 
from  48x66-inch  sheets,  and  laid  complete  in  lengths  of 


Head  in  Ft. 

Length. 

No. 

B.W 

G. 

Thickness. 

Rivets. 

Remarks. 

430  to  500 
500  to  600 
600  to  700 
700  to  750 
750  to  775 
Receiver. 

3,330  tt. 
2,110  ft.  6  in. 
1,158  tt. 
1,204  ft. 
285  ft. 
40  ft. 

9 
8 
7 
6 
5 

0.148  in. 
0.165  in. 
0.180  in. 
0.203  in. 
0.220  in. 
0.375  in. 

%  in. 

%  in. 
7-16  in. 

%  in. 

%  in. 
9-16  in. 

cold  rivited. 
hot  rivited. 

The  specifications  required  a  mild  and  very  tough 
steel  and  the  cold  flat  bending  test  was  insisted  upon 
for  all  thicknesses.  The  pipe  was  dipped  into  the  usual 
hot  asphaltum  mixture.  Where  there  was  no  change 
in  direction  a  slip  joint  was  made  by  raising  the  outer 
end  of  the  link  with  a  small  hand  derrick,  slipping  the 
upper  side  into  the  completed  portion  and  catching  it 
there  through  the  rivet  holes  with  bolts.  Then  by  low- 
ering the  outer  end  the  weight  forced  the  length  into  its 
place  with  a  little  care  and  guidance  by  chisels,  when  it 
was  bolted  for  the  riveters.  P  &  B  paint  was  used  to 
cover  all  points  not  protected  by  the  original  asphal- 
tum mixture  because  it  was  considered  preferable  to 
the  hot  mixture  when  put  on  the  cold  metal. 

Numerous  very  small  leaks  appeared  in  the  pipe  un- 
der pressure,  but  neither  then  nor  since  then  has  there 
been  a  defective  rivet  or  plate.  Fine  dust  from  the 
wagon  road  was  put  into  the  pipe  in  considerable  quan- 
tities, which  stopped  most  of  the  smaller  leaks  or 
sweating.  The  attempt  was  made  at  first  to  mark  the 
larger  leaks  'and  then  take  off  the  pressure  and  calk 
them  as  in  the  case  of  a  steam  boiler,  but  the  leak 
would  appear  again  as  soon  as  the  pressure  was  re- 
turned. Since  the  leaks  have  been  calked  under  pres- 
sure using  proper  care  not  to  strike  heavy  blows,  all 
troubles  ceased.  Close  wat'chingwasnecessary,however, 
as  a  stream  no  larger  than  a  hair,  if  it  happened  to  be 
turned  along  or  against  the  pipe,  would,  with  the  aid  of 
the  sand  it  washed  in,  cut  the  pipe  badly  in  a  few  hours. 
In  one  instance,  two  threads  of  water  so  small  that 
they  failed  to  wet  the  earth  upward  to  the  surface,  shot 
out  at  right  angles  to  each  other  and  striking  each 
other  formed  a  miniature  whirlpool  which  bored  a  hole 
through  the  pipe  about  the  size  and  shape  of  the  point 
of  a  lead  pencil  letting  out  a  larger  stream,  which  soon 
led  to  its  discovery. 

At  the  lower  end  of  the  pipe  in  the  power  house  is 
a  20-inch  gate,  below  which  is  a  12-inch  branch  leading 
to  the  18-foot  Pelton  wheel  and  adjoining  this  is  the  re- 
ceiver two  feet  in  diameter  on  which  are  the  air  cham- 
bers, charging  tube  and  release  valve.  The  air  cham- 
ber is  a  10-inch  lap-welded  tube,  18  feet  long  standing 
on  the  receiver  with  an  8-inch  gate  between.  The 
charging  tube  is  similar,  but  8  inches  diameter.  Both 
have  2-inch  water  discharge  pipes  and  gates,  and  by 
proper  manipulation  of  the  gates  and  the  operation  of 
inlet  check  valve  on  top  of  the  tubes,  the  air  chamber 
may  be  filled.  Ordinarily  the  charging  tube  is  filled 
up  to  90  lbs.  pressure  from  the  air  compressor  delivery 
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pipe,  and  then  raised  by  the  water  pressure.  It  is 
found  necessary  to  put  in  about  one-teuth  of  the  volume 
of  the  air  chamber  every  day.  Where  the  air  goes  is 
thus  far  a  mystery,  as  no  leak  has  been  discovered. 

The  relief  valve  was  designed  by  Mr.  H.  Sehussler, 
Chief  Engineer  of  the  Spring  Valley  Water  Works  of 
San  Francisco,  and  is  the  first  of  its  kind  ever  made. 
It  seems  perfect  for  the  purpose,  except  that  the  small 
pop-valve  leaks  continually,  but  it  is  hoped  that  this 
fault  may  be  remedied  by  using  a  different  form  of  valve. 
It  can  be  set.  to  open  at  about  35  lbs.  above  normal,  and 
will  close  without  jar  or  hammer.  In  action,  the  pres- 
sure rises  until  it  lifts  a  pop-valve  in  the  ordinary  way, 
when  this  is  raised  the  pressure  is  relieved  on  top  of 
an  8-inch  piston,  slightly  larger  at  the  top  end,  which 
rises  and  opens  the  ports  of  a  9-inch  outlet.  The  pres- 
sure going  down,  the  pop-valve  closes  and  equalizes  the 
pressure  on  both  ends  of  the  piston,  gradually  closing 
it.  Tf  the  proper  pop-valve  can  be  procured,  this  relief 
valve  will  prove  a  sure  safeguard  for  the  pipe.  On  one 
occasion  already,  when  from  some  unknown  source  a 
piece  of  drift  wood  entered  the  nozzle  and  stopped  the 
flow  of  water  instantly  this  relief  valve  saved  the  pipe 
from  serious  shock  if  not  actual  bursting.. 

The  demand  for  direct  action  under  a  head  of  775  feet 
made  a  large  wheel  necessary  in  order  to  obtain  the 
proper  peripheral  speed  of  half  the  spouting  velocity 
and  the  proper  speed  of  00  to  70  revolutions  for  the 
compressors  required  a  wheel  of  nearly  30  feet  in  diam- 
eter. A  wheel  IS  feet  6  inches  in  diameter  driving  the 
compressor  at  110  r.  p.  m.  was  finally  built  from  a  de- 
sign by  Mr.  E.  S.  Cobb.  Had  the  design  been  prepared 
sooner  the  wheel  could  have  been  made  30  feet  in  diam- 
eter equally  as  well.  The  I'elton  Water  Wheel  Co- 
guaranteed  am  efficiency  of  85  per  cent  at  full  load  and 
an  average  of  75  per  cent,  from  half  to  full  load  of  the 
theoretical  power  of  the  water  and  to  so  govern  the 
wheel  that  it  should  not  exceed  120  revolutions  nor 
raise  the  air  pressure  to  above  105  lbs. 

The  regulator  is  a  floating  valve  actuated  against 
excessive  velocity  by  the  ordinary  ball  governor  and 
against  excessive  air  pressure  by  a  spring  set  to  move 
when  the  air  pressure  in  the  delivery  pipe  exceeds  1)0 
lbs.  This  floating  valve  admits  water  on  either  end  of 
a  hydraulic  piston  which  operates  a  lever  moving  a 
hood  up  and  down  over  the  head  of  the  nozzle  as  the  air 
pressure  becomes  too  great  or  the  speed  gets  above  or 
below  110  revolutions.  This  regulator  has  nov>  operated 
the  wheel  for  several  weeks  and  seems  almost  human 
in  handling  its  speed.  The  load  can  be  thrown  off  en- 
tirely and  the  governor  will  hold  the  wheel  to  120  revo- 
lutions or  less  and  if  all  the  air  motors  happen  to  shut 
down  the  air  pressure  will  increase  rapidly  and  the 
wheel  will  slow  down  until  at  110  lbs.  it  will  stop. 

The  compressors  are  arranged  to  admit  of  being  run 
at  one-quarter,  one-lialf,  three-quarters  or  full  load, 
hence  it  was  quite  an  object  to  have  a  water  wheel 
which  would  give    as  nearly    as  possible    the  full  effi- 


ciency under  these  different  loads.  For  this  purpose 
there  are  four  nozzles,  one  for  each  of  the  heads  re- 
quired, and  these  are  changed  with  the  load.  It  was 
of  considerable  interest  to  know  the  efficiency  of  so 
large  a  wheel  and  as  it  was  necessary  to  measure  the 
water  quite  accurately  for  business  purposes  a  meas- 
uring flume  18  ft.  long  and  0  ft.  1)  in.  wide  was  con- 
structed to  take  the  tail  water  on  leaving  the  building. 
The  overflow  was  a  sharp  edged  iron  about  3  in.  high 
and  15  in.  above  the  bottom  of  the  flume.  No  contrac- 
tions were  made.  An  S-in.  pipe  about  G  ft.  above  the 
overflow  connected  with  the  gauge  box  within  which 
was  the  measuring  scale  for  the  hooked  gauge.  The 
apparatus  was  made  as  perfect  as  possible  and  it  is  be- 
lieved that  the  average  result  is  within  1  per  cent,  of 
being  correct.  The  power  developed  by  the  wheel  was 
found  by  taking  a  large  number  of  indicator  cards  from 
the  compressor.  These  were  averaged  and  the  friction 
added,  the  latter  being  found  by  first  running  one  com- 
pressor and  afterward  running  it  with  the  other  com- 
pressor with  the  valves  out;  the  difference  in  the  quan- 
tity of  water  used  was  measured  and  the  horse  power 
of  this  water  was  called  two-thirds  of  the  friction  of 
the  machine  when  loaded,  which  was  equivalent  to  al- 
lowing 50  per  cent,  for  load.  The  friction  of  the  water 
wheel  and  its  bearings  is  included  in  its  efficiency.  Be- 
peated  tests  which  check  very  closely  gave  the  wheel 
an  efficiency  of  a  trifle  over  90  per  cent,  for  one-quarter, 
one-half,  three-quarters  and  full  load. 

Actual  working  has  shown  that  this  wheel  has  great 
efficiency  at  low  speed;  it  began  working  using  the  half 
load  nozzle  and  gradually,  in  pumping  out  the  mine  as 
the  pumps  were  lowered  and  more  power  was  needed, 
the  limit  of  the  machine  while  running  one  compressor 
at  110  to  115  revolutions  was  reached  and  the  opposite 
compressor  was  connected  on,  the  intention  being  to 
run  three-quarters  load  with  a  three-quarters  nozzle. 
As  an  experiment,  both  compressors  were  connected  as 
if  for  full  load  and  the  half  load  nozzle  was  retained. 
The  result  showed  considerable  more  power  with  both 
compressors  running  at  51  to  65  r.  p.  m.  than  was  ob- 
tained with  one  compressor  at  115  to  120,  so  much  so 
indeed,  that  the  works  were  kept  running  over  two 
weeks  longer  with  the  half  load  nozzle,  though  the 
pumps  were  lowered  on  an  average  of  18  inches  per  day. 
Of  course  a  large  portion  of  the  gain  in  power  can  be 
attributed  to  the  saving  in  friction  and  improved  work- 
ing of  the  compressors  under  the  slow  motion,  but  yet 
it  must  be  true  that  the  wheel  loses  very  little  in  its 
efficiency,  compared  with  the  accepted  ideas  of  loss  in 
wheel  efficiencies  working  under  a  peripheral  speed  of 
one-quarter  or  the  spouting  velocity. 

From  the  compressors  the  air  is  conveyed  to  the 
works  at  the  mine,  a  distance  of  about  800  feet  at  a 
pressure  of  from  90  to  100  pounds.  The  transmission 
pipe  is  ordinary  well  tubing,  5^  inches  in  diameter  in- 
side, screwed  together  in  the  trench  and  bent  to  fit  the 

(Continued  on  Page  134.) 
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EDITORIAL. 


SCHOOL 
IGNOMINY 


The  Main  Office  of  the  Xa/tional 
School  of  Electricity  has  been  taken 
!HE  NATIONAL  Lu  charge  by  the  sheriff  on  ac- 
count of  a  confessed  judgment  amount- 
ing to  more  than  f  7000,  and  it  is  sup- 
posed that  this  must  be  the  opening  of 
the  closing  chapter  in  the  history  of  that  organiza- 
tion. It  will  be  remembered  that  during  the  fall  of  last 
year  we  noticed  the  establishment  of  classes  belonging 
to  the  National  School  in  San  Francisco,  Sacramento 
and  Los  Angeles,  and  that  our  comment  at  the  time 
was  mainly  favorable  to  the  scheme;  though  some 
doubts  were  expressed  concerning  the  efficiency  of  the 
management  on  account  of  charges  that  had  been 
brought  against  it  by  well  informed  electrical  papers  of 
the  East. 

At  that  time  there  did  not  seem  to  be  any  reason  for 
expecting  this  ignominious  failure  as  the  school  was 
reported  to  have  a  membership  of  about  four  thousand 
which  would  represent  an  income  of  not  less  than  $80,- 
000.  As  the  expenses  of  the  school  should  have  been 
small,  there  seems  to  be  no  satisfactory  explanation  of 
this  ending  unless  the  management  be  directly  charged 
with  dishonest  practices.  Such  a  conclusion  appears 
to  be  borne  out  by  the  treatment  of  its  instructors  and 
classes  on  the  Pacific  Coast,  for  in  no  case  has  an  in- 
structor been  paid  more  than  the  first  installment  of 
his  salary  and  no  apparatus  has  been  furnished  be- 
yond that  necessary  for  illustrating  the  first  half  dozen 
lessons,  although  the  payments  of  almost  all  the 
scholars  have  been  promptly  made  and  forwarded  to 
the  home  office.  The  total  membership  of  the  classes 
on  the  Pacific  Coast  amounted  to  more  than  125,  and 
we  see  that  the  National  School  of  Electricity  has  de- 
liberately taken  from  poor  young  men  of  the  Pacific 
Coast  over  $2,500,  and,  but  for  the  faithfulness  of  the 
instructors  in  charge  of  the    classes,    it  would    have 


given  absolutely  no  return  for  this  money.  As  the  mat- 
ter stands  the  instructors  have  done  the  best  work  in 
their  ability  under  the  circumstances,  in  spite  of  the 
lack  of  apparatus  and  no  salary  payments.  This  record 
of  dishonesty  could  only  have  been  made  through  the 
aid  of  the  co-operation  given  in  the  aims  of  the  school  by 
a  number  of  the  best  educators  in  the  country,  whose 
names  have  appeared  as  members  of  the  honorary  fac- 
ulty, and  who  cannot  be  suspected  of  any  cognizance 
of  its  dishonest  methods.  The  plan  was  from  the  first 
seen  to  be  a  good  one,  and  there  was  surely  no  reason 
for  financial  failure,  had  the  ordinary  principles  of  busi- 
ness honesty  actuated  its  management. 

For  the  unfortunate  scholars  and  teachers  there  will 
probably  be  found  no  redress,  as  the  propertv  of  the 
school  cannot  amount  to  anything  appreciable,  thougli 
the  extensive  inauguration  of  its  plan  of  teaching  will 
undoubtedly  be  followed  by  the  establishment  of  many 
similar  classes  with  a  consequent  gain  to  the  commun- 
ity, in  spite  of  the  hardships  the  experiment  has  en- 
tailed upon  individuals. 


In    the    volumes    of    the    Transac- 
tions of  the  American  Institute  of  Elec- 
n^cE™c  trical  Engineers  for  1895,  we  notice  but 

DOfc^  Inb  .  . 

TROUBLE  LIE  ?      a  sm»'e  article  from  any  member  on  the 
Pacific  Coast,  and  this  one  only  amount- 
ing to  a  contributed  discussion  on  the 
Storage  Battery  question.     Surely  more  than  twenty 
members  covering  a  distinct  section  of  the  United  States 
where  are  to  be  found  many  new  electrical  problems 
and  new  solutions  of  old  problems,  should  have  brought 
forth  more  scientific  fruit  than  but  a  single  article  pub- 
lished in  the  Institute  transactions.     Two  years   ago 
there  was  a  strong  effort  to  establish  local  meetings  of 
the  Institute  members,  and  during  the  winter  before  last 
several  interesting  meetings  were  held,  the  attendance 
at    which    showed  a  decided  disposition    towards    in- 
crease, but  though  a  local  secretary  was  appointed  for 
the      Pacific       Coast       and       one      of      the       vice- 
presidents      now      resides    in      San      Francisco,    and 
though    the      single      meeting      held     during      the 
past    winter    was    one    of    interest,    the  efforts    for 
gathering    the  Institute  members    together  and    hav- 
ing the  problems  of  the  Pacific  Coast  presented  by  local 
engineers  seems  to  have  been  altogether  lost  sight  of. 
We  think  that  we  have  shown  by  the  articles  we  have 
published  during  the  past  year  that  there  is  ability  to 
present   engineering   problems   froni    an    engineering 
point  of  view,  and    also    that    the  undertakings  of  the 
electrical  companies  on   the   Pacific  Coast   cannot-  be 
properly  presented  by  far-away  engineers  who  derive 
their    sole    information    from    articles    inspired    by 
"Bureaus  of  Information.''     The  policy  of  the  Institute 
in  the  past  has  not  been  one  to  foster  the  preparation 
of  papers  far  away  from  the  central  meeting  place,  but 
with  local  officers  scattered  through  the  country  a  new 
disposition  on  the  part  of  the  Institute  is  apparent,  and 
we  believe  that  strong  efforts  should  be  made  bv  local 
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engineers  to  show  that  this  change  of  policy  is  capable 
of  bringing  with  it  more  varied  opinions  and  scientific 
discussions  and  scientific  papers  from  new  hands. 

The  Institute  membership  is  not  large  here,  but  so  far 
as  it  goes  it  stands  for  good  engineering  ability,  which 
will  obtain  greater  recognition  from  the  business  men  of 
the  Coast  by  any  means  it  can  take  for  strengthening 
the  local  organization,  and  this  cannot  be  done  better 
than  by  returning  to  the  plan  formed  two  years  ago  of 
holding  local  meetings  and  endeavoring  to  bring  out  at 
these  meetings  papers  which  might  ultimately  be  pre- 
sented at  Xew  York  and  attract  attention  to  the  whole 

local  body.  

The  Xew  York  dailies  have  been 
recently  filled  with  articles  on  the  com- 
pressed air  motor  and  its  availability 
for  traction  on  surface  tram  roads,  an- 
nouncements being  made  that  the  Met- 
ropolitan Traction  Company,  operating 
the  Broadway,  Eighth  and  Tenth  Avenue  lines  and  the 
Third  Avenue  Railroad,  operating  a  large  cable  s\*steni, 
are  about  to  make  extensive  experiments  with  these  mo- 
tors and  completely  equips  their  lines  thereby 
should  the  experiments  prove  a  financial  success. 
Both  of  these  lines  have  within  the  last  four  years  put 
down  the  most  complete  cable  construction  that  has 
ever  been  installed  in  this  country,  and  it  has  often  been 
predicted,  since  they  first  used  the  cable,  that  they 
would  one  or  both  soon  abandon  it  in  favor  of  electric 
traction,  but  although  the  Third  Avenue  Company 
spent  several  hundred  thousand  dollars  in  a  power 
plant  and  experiments  with  storage  battery  traction, 
and  though  the  Metropolitan  Traction  Company  has 
been  operating  its  Lenox  Avenue  line  on  an  underground 
trolley  system,  the  results  obtained  up  to  the  present 
have  not  warranted  the  introduction  of  electricity. 

This  seems  hard  to  understand  when  we  see  iu  many 
large  cities  electric  lines  in  successful  operation  and 
paying  satisfactory  dividends;  but  a  comparison 
of  the  problem  with  that  in  any  other 
city  discloses  at  once  certain  special  con- 
ditions that  have  not  been  met  by  electric  traction. 
The  streets  of  New  York  are  not  wide,  and  are  much 
more  crowded  than  those  of  any  other  city  in  the 
Union,  the  traffic  over  these  streets  requires  the  cars 
to  be  run  on  the  Third  Avenue  and  Broadway  lines  up 
to  a  maximum  of  eighty  per  hour,  which  is  not  reached 
in  any  other  system,  while  the  blocks  due  to  drays  and 
wagons  are  much  more  frequent  than  those  of  other 
cities.  All  of  these  conditions  require  a  special  solu- 
tion of  the  tram  road  problem  and  this  solution  is  not 
presented  by  electric  traction.  In  Brooklyn,  which  is 
a  city  where  the  conditions  greatly  resemble  those  of 
Xew  York,  the  accidents  since  the  introduction  of  elec- 
tric traction  have  been  something  appalling.  In  Chi- 
cago, where  heavily  loaded  cable  roads  exist,  an 
efficiency  has  been  obtained  of  more  than  80  per  cent,  of 
the  total  power  of  the  generating  station,  applied  to 
hauling  cars.       This  is  not  apprached  by  any  electric 


railroad  system.  At  the  same  time  the  cable  does  not 
give  enough  flexibility  to  overcome  forced  stoppages  at 
the  time  of  frequent  blockades,  and  in  consequence  the 
management  of  these  roads  are  searching  for  a  new 
motive  power;  not  so  much  for  apparatus  to  increase 
the  financial  economy  or  safety  of  the  system  as  to  ob- 
tain a  greater  flexibility  which  will  allow  variable  rates 
of  speed  and  extensions  of  their  Hues  without,  at  the 
same  time,  sacrificing  too  much  efficiency.  It  is  now 
believed  that  they  will  be  able  to  obtain  this  by  the  in- 
troduction of  compressed  air  motors. 

More  than  twenty  years  ago  compressed  air  was  used 
experimentally  on  some  of  the  Xew  York  lines,  but  at 
that  time  the  machinery  was  not  well  enough  developed 
nor  was  the  problem  of  rapid  transit  sufficienty  im- 
portant to  warrant  its  introduction.  The  engineers 
who  designed  the  motors  of  that  day  have  been  work- 
ing upon  the  problem  ever  since,  and  we  notice  prom- 
inently amongst  the  inventors  now  installing  their  mo- 
tors the  name  of  Hardie,  whose  system  was  tried  loi^- 
ago.  In  Worcester,  Mass.,  compressed  air  seems  to 
have  proved  a  financial  success,  and  in  several  cities  in 
France  the  system  has  firmly  established  itself.  Xow 
that  compressed  air  has  been  successful  in  solving  cer- 
tain long-distance  transmission  problems  to  mines  on 
this  Coast,  we  are  naturally  sanguine  concerning  the 
tram  road  experiments  being  carried  on  as  we  have  de- 
scribed in  Xew  York. 

Electricity  has  nothing  to  fear  from  the  success  of 
this  means  of  furnishing  motive  power  and  of  transmit- 
ting power,  but  we  should  hail  the  success  of  com- 
pressed air  as  another  wonderful  agent  placed  in  the 
hands  of  engineers  for  the  solution  of  commercial  prob- 
lems. 


The  celebration  at  Glasgow  of  the  fif- 
tieth anniversary  of  Lord  Kelvin's  occu- 
LORD  „  „.,... 

pance     of  a       professional     chair      in 

ANNIVERSARY  tuat  University  has  attracted  the  at- 
tention of  scientific  men  throughout 
the  world,  nor  is  this  to  be  wondered  at 
when  we  consider  the  position  of  Lord  Kelvin 
amongst  practical  men  and  electrical  engineers  as 
well  as  amongst  theoretical  physicists,  and  when 
we  consider  the  advances  in  the  science  to 
which  he  has  devoted  the  principal  part  of 
his  attention  during  the  period  through  which  he  has 
occupied  the  chair.  More  than  all,  however,  the  good 
will  of  the  whole  scientific  world  goes  out  to  Lord 
Kelvin  at  this  time  on  account  of  the  personality  of 
the  man.  Xo  one  who  has  ever  seen  this  grand  scien- 
tist has  failed  to  feel  the  spell  of  his  presence,  and  to 
watch  his  kindly  smile.  To  observe  his  high  scientific 
enthusiasm  is  of  itself  an  inspiration  to  younger  men. 
Xo  one  who  has  ever  looked  on  his  face  could  doubt 
for  a  moment  that  in  him  laid  the  power  more  valu- 
able even  than  his  own  power  of  thinking — the  power 
to  make  others  bold  to  think.  Xo  young  man  ever 
came  before  this  most  gifted  man  during  his  lon<r  ser- 
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vice  as  a  teacher,  but  went  away  with  something 
more  than  lessons  alone  to  remember.  It  has  never 
been  his  custom  to  dampen  scientific  enthusiasm,  but 
rather  to  build  it  up  and  direct  it  towards  a  complete 
scientific  accomplishment. 

It  is  hardly  necessary  in  any  part  of  the  world  to 
draw  attention  in  particular  to  the  manifold  advances 
he  has  made  in  electricity.  To  Lord  Kelvin  we  owe  the 
best  of  our  laboratory  apparatus  used  in  exact  meas- 
urement, apparatus  which  from  his  first  electrometer 
to  his  last  current  balance,  shows  a  power  of  invention 
in  both  scientific  and  mechanical  detail  of  the  very 
highest  order.  The  submarine  telegraphs  of  the  world 
owe  to  Lord  Kelvin  and  to  Faraday  the  scientific  faith 
in  their  possibility  which  brought  with  it  the  faith  of 
business  men  and  enabled  their  accomplishment.  His 
inventive  ability  made  possible  the  safe  construction  of 
the  submarine  telegraph  lines,  and  to  that  same  ability 
we  owe  their  satisfactory  manipulation  and  commer- 
cial success.  All  the  time  that  his  work  has  sho.wn 
so  wonderful  a  genius  as  an  inventor  it  has  also  shown 
his  depth  as  a  thinker  and  as  a  mathamatician. 

It  seems  to  us  that  more  than  all  the  world,  the 
American  electrical  engineer  should  offer  his  homage  to 
Lord  Kelvin  at  this  time,  for  to  his  genius  we  owe  the 
mathematical  investigations  of  the  science  which  has 
rendered  our  greatest  achievements  possible,  and 
through  the  impetus  he  has  given  to  mathematical 
electricity  do  we  owe  the  type  of  mind  which  renders 
our  workers  at  once  mechanics  and  students  of  a  high 
order. 


passing  Qommsnt 


AN  EDITORIAL  REVIEW  OP  CURRENT  EVENTS  AND 
PUBLICATIONS  OP  OUR  CONTEMPORARIES. 


THE  HONESTY  OF  ENGINEERING  SCHOOLS. 

In  the  May  and  June  numbers  of  the  "Engineering 
Magazine"  there  have  been  discussion  concerning  the 
honesty  of  engineering  schools,  taking  into  account  the 
educational  value  of  their  equipments,  the  alluring 
statements  of  their  catalogues,  the  prospects  held  out 
by  the  instructors  to  new  students,  and  the  business 
connections  of  engineering  teachers.  The  discussion  was 
begun  by  Prof.  Edgar  Kidwell  of  the  Michigan  Mining 
School,  at  Houghton,  Mich.,  in  an  article  where  he  con- 
demns not  only  the  methods  of  our  existing  schools,  but 
also  imputes  dishonest  intentions  to  their  managements. 
The  article  has  been  replied  to  by  four  different  in- 
structors, whose  letters  are  printed  in  the  June  Maga- 
zine, and  though  exceptions  have  been  taken  to  Profes- 
sor KidwelPs  manner  of  statement  and  to  some  of  his 
conclusions,  the  general  impression  one  would  gather 
from  the  discussion  is  that  there  exists  at  the  present 
time  a  well  founded  objection  to  many  of  the  educa- 
tional practices  of  our  engineering  professors. 

We  have  already  called  attention  to  one  phase  of  this 


discussion  in  an  editorial  which  was  called  forth  by  the 
announcement  that  two  at  least  of  the  professors  of  elec- 
trical engineering  had  formed  business  partnerships 
for  the  manufacture  of  machinery.  At  the  time  we 
stated  that  while  an  engineering  professor  could  hon- 
estly indulge  in  professional  consultation,  it  was  not 
reasonable  for  him  to  expect  information  concerning 
the  details  of  apparatus  from  manufacturers  when  at 
the  same  time  he  was  a  competitor  of  his  informants. 

The  discussion  above  referred  to  has  confirmed  the 
opinion  already  expressed,  and  we  deem  it  a  healthy 
sign  that  there  should  be  expressed  by  more  than  one 
educator  a  dissatisfaction  with  many  of  our  existing 
methods;  we  would  hardly  agree  that  an  engineering 
professor  should  be  debarred  from  all  business  connec- 
tions since  only  by  being  practically  involved  in  works 
can  he  obtain  the  intimate  details  which  concern  closely 
his  professional  studies.  Indeed,  in  one  of  the  English 
technical  schools,  no  teacher  is  admitted  who  is  not  do- 
ing professional  work.  It  is,  of  course,  a  foregone  con- 
clusion that  this  professional  work  should  be  but  sec- 
ond to  his  teaching  employment,  and  as  we  have  already 
stated,  only  such  professional  work  should  be  indulged 
in  as  will  increase  his  fund  of  knowledge  available  for 
educational  purposes. 

As  regards  the  other  questions  of  equipment,  adver- 
tisements and  inducements  to  scholars,  we  must  cer- 
tainly agree  with  much  that  has  been  said  in  condemna- 
tion of  existing  methods.  It  is  not  possible  in  a  school 
to  educate  finished  mechanics,  and  where  such  represen- 
tations are  made  by  the  catalogue,  by  the  equipment  or 
by  the  professors,  the  charge  of  dishonesty  can  be  sus- 
tained. Neither  can  the  finished  engineer  be  gradual  cd 
from  any  institution  or  from  any  eliicaiioual  course,  be 
it  long  or  short,  but  the  teaching  in  an  engineering 
school  may  be  easily  such  as  will  fit  a  man  to  make  the 
best  use  of  his  future  opportunities,  the  best  use  of  his 
ability,  and  to  become,  after  an  apprenticeship  of  prac- 
tice, an  engineer  in  the  true  sense  of  the  word.  The 
school  which  does  this  is  not  necessarily  the  one  making 
the  most  promises  and  publishing  the  most  papers  or 
equipped  with  the  most  elaborate  machinery,  but  Is 
one  where  the  underlying  principles  of  engineering  edu- 
cation and  practice  are  taught.  The  attempt  to  keep 
an  engineering  school  abreast  with  the  most  recent  en- 
gineering practice  as  regards  machinery  is  foolish  and 
wasteful  of  money,  since  the  engineer  does  not  learn 
methods  of  measurement  or  of  judgment  from  the  char- 
acter of  machines,  but  he  may  form  habits  of  accuracy 
and  care  in  measurement  from  required  accuracy 
in  the  application  of  testing  methods.  The 
work  done  by  advanced  students  in  testing  and  the  pub- 
licity given  to  college  tests  should  not  be  underesti- 
mated, but  these  things  are  aside  from  elementary  en- 
gineering education,  and  should  not  be  confused  either 
by  the  teacher  or  by  the  student.  Where  a  man  begins 
such  tests  he  has  begun  the  practice  of  his  profession, 
and  in  a  sense  his  engineering  education  may  be  con- 
sidered already  completed,  for  post  graduate  study  is 
not  the  work  of  one  or  two  years  at  an  engineering 
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school,  but  should  be  the  work  of  a  lifetime,  aud 
whether  one  or  two  years  of  this  study  are  carried  on 
within  college  walls  matters  but  little;  the  work  is 
valuable  to  the  student  and  valuable  to  the  world  at 
large.  We  are  thankful  for  great  equipments 
which  enable  it  to  be  pursued  to  the  best  advantage, 
though  the  engineering  school  incapable  of  such  work 
should  uot  be  condemned,  but  rather  we  must  consider 
that  the  opportunities  offered  for  undergraduate 
scholars  are  not  limited  by  a  lack  of  such  equipment. 

The  quackery,  then,  does  not  lie  in  a  great  equipment 
or  in  great  possibilities  for  deep  work,  but  in  the  rep- 
resentations that  such  work  is  the  work  of  the  under- 
graduate student  and  not  of  the  man  already  beginning 
his  engineering  career. 


ELECTRICAL  HEATING  IN  PRACTICE. 

Mr.  Fred  De  Land,  writing  for  the  June  number  of 
Electrical  Engineering,  has  called  attention  in  his 
notes  of  the  Electrical  Exposition  at  New  York  to  the 
electrical  heating  apparatus  there  exhibited,  and  in- 
deed the  presence  of  so  many  forms  of  practical  electric 
heating  apparatus  has  apparently  settled  the  dispute 
of  mam*  years  concerning  the  possible  usefulness  of 
such  a  meaus  of  heating.  There  is  no  doubt  but  that 
heating  by  electricity  cannot  give  the  same  efficiency, 
when  the  total  quantities  of  heat  developed  are  com- 
pared, as  can  be  obtained  by  direct  coal  heating.  Al- 
though the  efficiency  of  electric  heating  apparatus  is 
very  high,  the  consumption  of  coal  is  that  which  is  ne- 
cessary for  producing  the  current  required,  and  when 
we  include  all  the  losses  in  our  reckoning,  we  find 
that  the  total  heat  cannot  be  the  same  as  that  obtained 
from  the  crudest  stove;  but,  on  the  other  hand,  the  heat 
available  from  a  stove  is  not  often  a  large  proportion  of 
the  total  amount  of  heat  developed  in  the  lire,  and 
furthermore  the  cost  may  often  be  a  function  of  the 
manner  in  which  the  heat  is  furnished,  as  well  as  of  the 
amount  of  heat  used. 

Let  us  explain  this  by  a  simple  example  taken  from 
laundry  practice.  Of  the  total  heat  developed  by  a 
laundry  stove  a  large  proportion  is  given  to  the  air  of 
the  room,  by  the  stove  and  by  the  irons  themselves 
after  they  are  put  into  use,  and  in  consequence  the  tem- 
perature of  the  room  is  often  oppressive  to  the  opera- 
tives, while  it  is  impossible  to  maintain  the  irons  at  a 
pro,per  temperature  for  more  than  a  few  minutes.  As 
a  result,  the  operators  are  working  at  their  maximum 
efficiency  for  little  of  the  time.  Should  the 
iron  be  too  hot,  there  is  danger  of  de- 
stroying the  fabrics  worked  upon,  while  after 
the  iron  has  cooled  the  operator  must  employ  an  in- 
creased amount  of  pressure.  With  an  electric  iron  a 
given  temperature  can  be  maintained  indefinitely,  and 
in  consequence  it  is  found  that  the  efficiency  of  the  op- 
erator using  the  iron  is  increased  from  35  to  10  per 
cent,  while  the  temperature  of  the  work-room  is  ma- 
terially reduced  on  account  of  the  absence  of  the  stove. 
Similarly,  glue  and  pitch  pots  can  be  easily  maintained 


at  any  temperature  by  this  means  of  heating.  For 
cooking,  the  great  efficiency  of  the  apparatus  lies  in  the 
possibility  of  using  the  current  for  only  such  time  as 
the  operation  of  heatiug  is  carried  on,  and  for  such  op- 
erations as  this  electric  heating  has  proved  its  success, 
though  it  is  doubtful  whether  it  is  possible  to  install  eco- 
nomical electrical  apparatus  for  warming  buildings  or 
for  any  other  purpose  where  a  continuous  tire  may  be 
economically  employed. 


A  NEW  ROTARY  TRANSFORMER  SYSTEM. 

One  of  the  most  remarkable  of  recent  inventions  con- 
nected with  electrical  distribution  is  the  system  of  al- 
ternate current  distribution  recently  developed  by 
Professors  Ferraris  and  Arnot  of  Turin,  Italy,  a  descrip- 
tion of  which,  translated  from  L'Electricita,  a  descrip- 
found  in  the  Electrical  Engineer  of  June  3rd.  Season- 
ing from  the  action  of  the  various  circuits  in  an  induc- 
tion motor,  it  was  seen  that  if  a  two-phase  motor  should 
be  brought  to  synchronism  and  its  speed  maintained  by 
outside  power,  one  phase  of  the  current  might  be  sup- 
pessed,  and  from  the  windings  previously  carrying 
that  phase  a  current  may  be  taken  similar  in  all  re- 
spects to  the  suppressed  current;  the  induction  motor 
thus  performing  the  service  of  a  transformer  at  once 
capable  of  changing  the  voltage  and  phase  of  the  pri- 
mary current  in  any  manner  desired.  Obviously,  if 
this  be  done,  induction  motors  may  easily  be  run  from 
any  single  phase  system  by  the  means  of  such  a  phase- 
changing  transformer,  and  this  new  form  of  trans- 
former will  not  only  do  away  with  the  necessary  com- 
plications of  multiphase  wiring  systems,  but  will  even 
admit  of  alternating  current  distribution  in  electric 
railroad  service,  remedying  such  evils  as  attend  direct 
current  railroad  working.  At  the  present  time  we 
lack  the  mechanical  details  of  this  transformer,  but  it 
will  at  once  be  seen  that  the  motive  power  necessary  for 
driving  the  armature  after  it  has  been  brought  to  syn- 
chronism is  not  greater  than  is  necessary  in  the  ordi- 
nary form  of  rotary  transformer,  while  the  importance 
of  any  system  of  power  transmission  from  a  pair  of 
single  phase  lines  has  been  well  attested  by  the  intro- 
duction of  the  monocyclic  system,  which  assuredly  is 
not  more  efficient,  though  more  complicated,  than  the 
transformer  svstem  of  Ferraris  and  Arnot. 
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ALTERNATE  CURRENT  TRANSMISSION  COMPLE- 
TIONS. By  Edgar  E.  Stark,  B.  S.  A  complete 
wiring  hand  hook  with  diagram.  In  preparation, 
by  the  Journal  of  Electricity,  price  $1.50. 

Of  all  the  literature  that  has  been  brought  out  con- 
cerning various  modes  by  which  the  distribution  of  elec- 
tric energy  is  effected,  there  is  as  yet  none  which  ful- 
fills with  any  approach  to  satisfaction  the  exacting  re- 
quirements of  the  engineer  who,  fully  cognizant  of  the 
importance  of  the  various  factors  of  alternate  current 
transmission,  desires  at  his  command  a  ready  and  con- 
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venient  means  of  avoiding  the  intricate  and  fatiguing 
calculations  by  which  the  data  essential  to  the  con- 
struction of  transmission  lines  must  at  present  be  de- 
rived. Himself  an  engineer  and  being  of  wide  experi- 
ence in  the  design,  construction  and  installa- 
tion of  transmission  plants,  none  have  appre- 
ciated more  fully  than  Mr.  Stark  the 
amount  of  time  that  is  lost  by  reason  of 
these  intricate  calculations  and  a  full  appreciation  of 
the  convenience  of  some  means  whereby  the  engineer  at 
a  glance  could  determine  the  size  of  wire  required  to 
fulfill  any  given  service,  led  him  something  more  than 
two  years  ago  to  a  series  of  investigations  upon  which 
the  diagram  herewith  briefly  outlined  is  based.  Since 
that  time  the  author  has  been  almost  constantly  at 
work  upon  the  subject  and  the  results  of  his  labors  are 
shown  in  the  work  soon  to  be  presented. 

A  synopsis  of  the  work  is  best  given  in  the  state- 
ment that  it  embodies  both  in  an  elementary  and  a  the- 
oretical May  a  full  consideration  of  each  and  every  fac- 


sideration  of  transmission  lines  carrying  alternating  or 
polyphase  currents. 

The  general  outlines  of  the  diagram  will  be  evident 
in  the  accompanying  illustration.  In  itself  the  chart 
considers  the  ten  chief  variables  in  transmission  com- 
putation, namely;  current,  length  of  line,  size  of  wire, 
distance  between  wires,  period  of  alternations,  resist- 
ance drop  of  electro-motive  force,  inductive  drop  of  elec- 
tro-motive force,  delivered  electro-motive  force,  lag 
factor  of  load,  and  the  impresed  electro-motive 
force.  The  range  of  the  diagram  is  from  0  to 
10.000  volts  at  the  receiving  station,  while  from 
the  scale  the  ohmic  and  inductive  volts  con- 
sidered each  range  from  0  to  3,200  volts.  The 
length  of  the  transmission  line  runs  from  6  to  55  miles. 
Its  periodicities  vary  from  33  to  165,  while  the  amperes 
run  as  high  as  160  per  phase.  Moreover  the  lag  factors 
of  inducth'e  load  at  the  receiving  station  vary  from 
50  per  cent,  to  99  per  cent.,  which  fully  includes  all 
translating  devices  that  may  be  in  use.     The  diagram  is 
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tor  entering  into  the  problem  of  transmission  by  alter- 
nating or  polyphase  currents,  and  in  presenting 
this  subject  the  author  has  thoroughly  grasped  the  idea 
that  no  branch  of  electrical  engineering  offers  a  wider 
scope  for  original  research,  or  is  so  little  understood,  or 
embodies  features  concerning  which  the  electrical  pub- 
lic at  large  desires  more  clear  and  lucid  explanation 
than  that  of  the  calculations  of  alternating  circuits.  It 
is  evident  from  Mi-.  Stark's  work  that  his  endeavor  is 
that  every  reader  of  his  book  shall  have  a  clear  under- 
standing of  the  points  involved,  whether  the  reader 
be  a  lineman,  a  station  attendant  or  an  engineer,  or  in 
brief,  whether  he  be  of  rudimental  or  of  the  highest 
education.  It  follows  therefore,  that  there  are  portions 
of  the  work  which  in  the  mind  of  the  theoretical  stu- 
dent might  have  been  omitted  to  advantage,  and  con- 
versely, it  will  also  seem  to  many  that  little  has  been 
gained  by  bringing  out  in  full  the  theoretical  deduc- 
tions upon  which  the  diagram  has  been  constructed. 
To  have  omitted  any  portion,  however,  would  have  ser- 
iously detracted  from  the  value  of  the  book  as  a  com- 
plete exposition  of  all  that  pertains  to  the  practical  con- 


so  laid  out  as  to  enable  the  derivation  of  factors  for 
transmissions  of  any  distance  or  voltage  from  which 
may  be  readily  derived  the  required  data  for  that  dis- 
tance or  voltage. 

Mr.  Stark's  work  will,  in  brief,  satisfy  every  require- 
ment and  the  layman  in  transmission  computations  who 
does  not  comprehend  the  meaning  of  the  term  "lag  fac- 
tor"' for  instance  need  not  be  dismayed  because  of  its 
use,  owing  to  the  full  explanations  and  accompanying 
diagrams  which  have  been  given. 


STEAM,  ITS  GENERATION  AND  USE.     Babcock  & 
Wilcox  Company.      Twenty-ninth  edition.    Printed 
for  free  distribution.    182  pp.      New  York  and  Lon- 
don.      January,  1896. 
We  have  received  with  pleasure  a  new  edition  of  the 
valuable  handbook  on  Steam  and  Its  Generation,  pub- 
lished by  the  Babcock  &  Wilcox  Boiler  Company.      No 
extensions  have  been  made  in  the  matter  relating  to 
boilers  and  boiler  tests  printed  in  the  previous  editions, 
and  which  is  already  so  familiar  to  engineers,  but  the 
book  has  been  extended  by  twenty-two  pages  of  cuts, 
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illustrating  new  boiler  plants  throughout  the  world  aud 
the  system  of  steel  forgings  required  iu  the  construc- 
tion of  the  boilers  for  withstanding  high  pressures  of 
steam.  These  features  beiug  mainly  photographs  tell 
their  own  story  and  illustrate  very  clearly  tliis  ad- 
vance in  steam  boiler  construction,  as  well  as  the  latest 
designs  of  steam  generating  plants,  where  we  notice 
particularly  a  tendency  to  follow  the  lead  of  the  Edison 
Company  in  placing  the  boilers  and  coal  storage  above 
the  level  of  the  engine-room  floor.  That  this  sliould  be 
not  only  possible,  but  a  growing,  tendency,  disposes  at 
once  of  the  question  of  wet  steam  from  such  boilers 
for  this  construction  would  not  be  possible  were  prim- 
ing likely  to  occur.  The  use  of  steel  iu  these  boilers 
has  required  some  remarkable  shapes  in  sheet  metal 
forging,  and  the  possibility  of  such  shapes  in  malleable 
steel  places  in  the  hands  of  engineers  a  means  of  boiler 
and  steam-pipe  construction  far  more  reliable  than  has 
heretofore  been  possible  with  cast-iron  parts. 


RUHMKORFF  INDUCTION  COILS.  By  H.  S.  Nor- 
rie.  New  York.  Spon  &  Chamberlain.  Paper. 
180  pp.     Trice  50  cents. 

The  interest  that  has  been  awakened  by  the  Roentgen 
experiments  in  high  potential  induction  phenomena 
have  called  forth  this  little  handbook  on  the  practical 
"construction,  operation  and  application"  of  Ruhm- 
korff  induction  coils  to  which  has  been  added  some 
chapters  ou  the  manufacture  of  the  Tesla  coil  with  the 
Thomson  air  gap  source  of  alternating  electromo- 
tive force. 

While  belonging  to  a  class  of  timely  books  (having 
been  composed  of  chapters  collected  from  the  author's 
writings  in  periodical  literature),  the  book  does  not 
show  evidences  of  hasty  construction  or  of  unscientific 
methods,  but  is  mainly  striking  for  the  fact  that  in  it  are 
embodied  the  most  correct  principles  in  the  design  of 
induction  apparatus;  indeed,  we  do  not  remember  hav- 
ing seen  a  handbook  of  induction  coil  construction  in 
which  a  writer  avoids  so  thoroughly  "rule  of  thumb" 
methods  as  is  shown  in  this  work.  The  coils  described 
are  not  simply  those  for  the  production  of  a  slight  phy- 
sical shock,  but  also  the  methods  of  manufacturing  very 
high  potential  coils  are  here  very  clearly  laid  out,  to- 
gether with  the  most  recent  methods  of  constructing 
contact  breakers  and  condensers. 

The  application  of  the  coil  to  Geissler  tube  phenom- 
ena has  been  carried  bej-ond  the  stage  of  "play"  science 
into  spectrum  analysis  and  Roentgen  tube  manip- 
ulation. Here  for  the  first  time  a  practical  Tesla  induc- 
tion coil  is  described,  and  the  proportions  determined 
from  experience,  explained  so  completely  that  they  may 
be  followed  by  any  one  capable  of  attempting  this  class 
of  experimentation.  That  the  author  should  be  able 
to  lay  down  in  a  few  pages  such  clear  and  satisfactory 
rules  for  the  construction  of  this  apparatus  leads  to  a 
feeling  of  disappointment  that  he  has  not  undertaken 
a  more  careful  study  of  the  theory  underlying  the  action 
of  the  apparatus  itself,  for  while  such  an  amount  of 
theoretical  discussions  as  would  be  necessary  might 
unduly  increase  the  bulk  and  cost  of  this  manual,  it  is 
nevertheless  true  that  even  amateur  experimentalists 
are  more  and  more  breaking  away  from  the  idea  of 
"play"  science,  and  endeavoring  to  understand  more 
clearly  the  principles  of  the  action  of  scientific  instru- 
ments whose  phenomena  they  are  enjoying. 

In  the  chapter  on  condensers  we  notice  no  hint  of  the 
manufacture  of  condensers  with  built  up  or  composite 
mica  sheets,  nor  those  made  with  varnish  insulation, 
which  have  recentlv  been  brought  to  so  high  a  state  of 


perfection,  and  similarly  throughout  the  book  the  criti- 
cism might  be  made  of  too  many  subjects  treated  less 
than  completely.  Elementary  instructions  on  primary 
and  secondary  batteries  are  out  of  place  in  such  a  work 
at  the  present  time,  while  more  extensive  descriptions 
of  spectrum  analysis  and  gas  decomposition  might 
profitably  have  been  added. 

As  an  elementary  handbook  the  book  is  to  be  com- 
mended on  the  principle  that  the  instruction  contained 
is  very  explicit  and  in  no  sense  misleading. 


WILLIAM  GILBERT,  OF  COLCHESTER,  on  the  Load- 
stone and  Magnetic  Bodies.  Translated  by  1'. 
Fleury  Mottelay.  New  York,  John  Wiley  &  Sons. 
181*3.      358  pp.      Trice  $4. 

Inductive  science  surely  owes  as  much  to  William 
Gilbert,  of  Colchester,  as  to  his  contemporary,  Lord 
Bacon,  for  Gilbert  employed  the  method  without  the 
theory,  while  Bacon  explained  the  theory  of  the  method 
without  its  application.  Accordingly  Gilbert's  treatise 
has  been  looked  upon  by  electricians  as  the  foundation 
work  in  their  science,  aud  the  methods  employed  by  this 
physician  of  Queen  Elizabeth's  court  cannot  be  too 
carefully  studied  by  those  of  us  at  the  present  time  who 
are  prone  to  prefer  theorizing  upon  the  discoveries  of 
others  rather  than  attempting  such  discoveries  on  their 
own  account. 

A  study  of  this  book  will  show  not  only  that  Gilbert 
was  capable  of  making  careful  experiments  and  of  see- 
ing the  truths  of  nature  as  taught  by  his  experiments, 
but  it  will  show  how  far  an  experimental  mind  might 
wander  afield  in  metaphysical  speculations  on  leaving 
the  experimental  laboratory. 

Before  Gilbert's  time  the  compass  was  used,  and  its 
properties  mainly  understood,  though  the  principle  of 
the  loadstone  and  of  the  magnet  where  too  completely 
confused  in  the  metaphysical  speculations  of  schoolmen, 
who  had  observed  their  more  manifest  phenomena  for 
their  true  interconnection  and  their  relation  to  the 
earth's  magnetic  field,  to  be  clearly  understood.  From 
a  mass  of  theories  and  speculations  Gilbert  rescued  the 
science  by  carefully  testing  the  properties  of  definite 
magnets  and  of  magnetic  or  non-magnetic  materials; 
indeed,  the  distinction  between  these  substances  was 
first  clearly  understood  by  Gilbert,  and  no  one  before 
his  time  had  offered  any  proof  of  the  manner  of  pro- 
duction or  destruction  of  magnets. 

The  old  idea  that  the  compass  would  be  falsified  by 
the  application  of  garlic,  that  it  had  an  attraction  for 
the  diamond,  that  it  might  be  made  to  point  East  and 
West,  were  forever  laid  aside  by  Gilbert's  experiments. 
He  first  drew  the  "field  of  force"  about  a  magnet  and 
inaugurated  the  system  of  plotting  such  a  field  by  the 
aid  of  a  small  steel  magnetic  needle  which  we  use  to- 
day. The  earth  as  a  great  magnet  was  scientifically 
deduced  by  Gilbert  from  his  experiments  upon  little 
magnetic  globes  about  which  he  had  traced  the  mag- 
netic field  and  proved  the  existence  of  magnetic  merid- 
ians. That  an  iron  bar  could  be  magnetized  in  the 
earth's  field  without  contact  with  magnetic  bodies  was 
Gilbert's  discovery. 

When  we  consider  the  importance  of  such  a  firm 
ground  work  laid  for  scientific  experimentation 
we  cannot  fail  to  admit  the  skill  and  power  of  careful 
observation  shown  by  this  old  doctor,  especially  when 
we  realize  that  his  life  was  spent  entirely  among  those 
with  whom  theories  and  not  facts  were  considered  to 
be  vital.  Nor,  when  we  consider  his  surroundings, 
must  we  wonder  that  many  pages  were  added  in  the 
construction   of  theories  which  led  him   far  from  his 
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laboratory  and  which  to-day  are  relegated  to  tne  "limbo" 
of  the  curious  past,  whose  imaginings  may  have  raised 
pleasant  possibilities,  but  which  throw  little  light  for 
the  modern  scientist  upon  his  present  conclusions. 

The  translation  by  M.  Mottelay  has  been  a  labor  of 
love,  for  which  we  must  render  thanks  that  we  have 
this  master  dome  into  good,  simple  English,  anu  it 
would  be  small  credit  to  us  to  join  with  those  who  have 
found  fault  with  his  enterprise  on  account  of  the  fact 
that  it  was  completed  before  the  society  of  Gilbert's 
compatriots  had  fairly  completed  their  plans  for  a 
similar  work. 


EFFICIENCIES     OF  AN       AIR     TRANSMIS- 
SION    PLANT. 

(Continued  from  Page  127.) 

uneven  ground  by  building  fires  around  it  and  heating- 
it  until  its  own  weight  shaped  it  to  the  surface.  It  was 
tested  under  a  hydrostatic  pressure  of  120  pounds.  No 
leakage  was  discovered  and  none  has  appeared  since. 
As  yet  only  half  of  the  full  load  of  air  has  been  passed 
through  the  pipe  so  no  data  of  value  regarding  loss  in 
transmission  have  been  obtained.  With  the  present 
load  a  difference  in  pressure  between  the  power  house 
and  the  mine  is  not  sufficient  to  be  detected.  At  the 
mine  there  is  an  ordinary  air  receiver  and  three  50  h.  p. 
boilers  set  ready  for  steam,  which  are  used  for  re- 
ceivers. 

From  the  receivers  the  air  is  taken  into  heaters  also 
designed  by  Mr.  Rix,  and  at  present  it  requires  a  little 
over  half  a  cord  of  good  pine  wood  each  24  hours  to  heat 
about  700  cubic  feet  of  free  air  per  minute  to  350  to  400 
degrees  Fahr.  The  heated  air  passes  through  covered 
pipes  to  the  first  cylinder  of  the  hoisting  engine  from 
which  it  is  exhausted  back  into  the  upper  heater  where 
its  temperature  is  again  brought  to  350  degrees,  whence 
it  passes  into  the  second  cylinder  at  30  pounds  pressure. 
From  this  it  is  exhausted  through  a  flue  to  the  change 
house  where  it  is  used  for  heating  and  drying  clothes. 
For  the  first  heater  also  the  air  for  the  pump  is  con- 
veyed some  300  feet  down  in  the  shaft  in  a  covered  pipe. 
The  pump  receives  air  at  about  275  degrees  and  ex- 
hausts it  into  the  shaft  at  about  60  degrees,  giving 
plenty  of  cool  pure  air  to  the  men  without  fans  or  ven- 
tilators. At  present  the  pump  is  throwing  600  gallons 
per  minute  240  feet  high.  In  addition,  there  is  a  direct 
acting  donkey  pump  throwing  350  gallons  110  feet  high 
in  another  shaft  750  feet  distant,  to  which  the  air  is 
carried  cold  in  a  2-ineh  pipe  over  the  surface.  An  old 
hot  water  heater  is  used  as  a  reheater  consuming  12 
sticks  of  pine  cord  wood  per  24  hours.  The  hoisting  en- 
gine, also  designed  by  Mr.  Eix,  is  a  compound  direct 
acting  Corliss  of  100  h.  p.  with  cylinders  jacketed  for 
hot  air  and  calculated  to  Avork  3,000  feet  down  an  in- 
cline of  35  degrees;  while  specially  adapted  to  the  use 
of  heated  air,  it  takes  steam  equally  well. 

Efficiencies  often  seem  to  depend  largely  on  the  per- 
sonal equation  of  the  reporter.  Mr.  Rix  spent  a  num- 
ber of  weeks  in  making  his  summary  of  tests  and  while 
agreeing  with  him  in  the  main  the  following  are  sub- 
mitted as  the  author's  conclusions.  In  any  case  the 
fact  is  that  there  is  304  theoretical  horse  power  in  the 
water  used  at  the  power  house,  the  work  actually  ac- 
complished at  the  mine  amounts  to  203  horse  power, 
and  the  cost  of  reheating  is  $3  per  day. 

Efficiency  of  compression  ana    transmission   from    water  wheel  to 

motors,  and  not  including  cost  of  reheating. 79  §y 

Efficiency  of  compression  and  transmission  from  theoretical  power  of 

the  water  to  the  motors,  and  not  including  cost  of  reheating 74    <y 

Efficiency  from  the  water  wheel  to  and  through  the  motors,  not  includ- 


ing reheating 71.6% 

Efficiency  from  the  theoretical  power  of  the  water,  to  and  through  the 

motors,  and  not  including  the  cost  of  reheating 66    % 

Efficiency  of  compression  and   transmission    from  water    wheel    to 

motors,  including  the  cost  of  reheating  expressed  in  water  power.  73    % 

Efficiency  of  compression  and  transmission  from  the  theoretical  power 
of  the  water  to  the  motors,  including  the  cost  of  reheating  ex- 
pressed in  water-power : 68,4% 

Efficiency  of  compression  and  transmission  from  the  water  wheel  to 
and  through  motors,  including  cost  of  reheating  expressed  in 
water-power 65 . 5% 

Efficiency  of  compression  and  transmission  from  the  theoretical  power 
of  water  to  and  through  the  motors,  including  cost  of  reheating  ex- 
pressed in  water-power. 61.6% 

Horse- power  of  air  at  works  after  reheating:  225.32. 

Horse-power  delivered  to  compressors  by  water  wheel :  283. 

Theoretical  horse-power  of  water  used  on  the  wheel:  304. 

Horse-power  of  work  actually  done  by  the  motors:  202.7. 

The  horse-power  delivered  by  the  water  wheel  to  tne  compressor,  to  which 
is  added  the  horse-power  (24.66)  which  the  cost  of  the  wood  used  in  re- 
heating would  buy  in  water:  307.66  =  283x24.66. 

The  theoretical  horse-power  of  the  water  used  on  the  wheel  added  to  the 
horse-power  (24.66)  which  the  cost  of  the  wood  used  in  reheating  would 
buy  in  water:  329  =  304x24.66. 

It  may  be  urged  that  the  conditions  are  particularly 
favorable  to  compressed  air,  as  the  transmission  is 
short  and  the  power  is  not  needed  for  tramways  or 
lighting.  For  lighting  it  is  admitted  without  question, 
and  possibly  for  tramways,  that  electricity  is  prefera- 
ble, but  for  transmission,  were  it  20  miles  instead  of 
1,000  feet,  it  is  thought  by  the  author  that,  taking  the 
whole  plant,  compressor,  transmission  pipe  and  motor, 
as  against  generator,  transmission  wires,  transformers 
and  electric  motors,  the  air  Will  prove  cheaper  in  first 
cost,  higher  in  efficiency,  less  liable  to  accident,  and  less 
expensive  to  operate  and  maintain. 


G 


as 


GAS  ENGINE  POSSIBILITIES. 


While  the  gas  engine  has  been  known  and  used  for 
many  years  in  a  small  way,  and  with  remarkably  good 
results  as  far  as  economy  goes,  it  is  only  since  a  short 
time  that  its  merits  have  been  fully  appreciated.  It  is 
now,  with  the  introduction  of  new  methods  of  gas  pro- 
duction, by  the  use  of  by-product-saving  appliances  that 
go  far  toward  paying  the  original  cost  of  fuel,  and  thus 
reducing  the  cost  of  the  fuel  gas  to  a  very  low  figure,  do- 
ing much  to  solve  the  problem  of  cheap  and  effective 
power. 

As  these  gases  are  low  in  illuminating  qualities,  they 
are  very  much  better  suited  to  give  the  highest  efficiency 
in  the  gas  engine.  Another  gas  that  has  recently  been 
discovered  has  remarkable  qualities  under  compression, 
and  can  be  reduced  in  volume  400  times  at  800  pounds, 
and  when  expanded  will  burn  with  twenty  times  its  vol- 
ume of  air,  requiring  only  0.4  of  a  pound  of  it  when  com- 
pressed to  develop  one-horse  power  per  hour.  Each 
cubic  foot  of  it  at  this  pressure  weighs  thirty  pounds, 
and,  therefore,  contains  seventy-five  horse-power  hours, 
being  the  greatest  storage  of  energy  ever  known  for  a  ; 
given  weight. 

This  opens  a  wonderful  field  for  the  development  of 
power  for  motors  for  tram  cars  and  other  classes  of  mo- 
tor vehicles,  as  well  as  pleasure  boats.  Gas  engines, 
working  with  this  new  fuel  gas,  are  likely  to  have  a  very 
large  use  in  all  stationary  work,  and  for  propelling 
boats,  and  it  may  not  be  beyond  the  bounds  of  possibil- 
ity to  drive  ocean  steamers  and  locomotives  of  the  fu- 
ture by  gas  engines.  It  is  especially  suited  to  the  gen- 
eration of  electricity,  particularly  when  the  electric 
plant  is  located  at  inaccessible  points  where  it  cannot  be 
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reached  by  boat  or  rail,  and  where  coal  would  have  to 
be  carted  and  from  which  ashes  would  have  to  be  re- 
moved.— George  S.  Strong,  in  Cassier's  Magazine. 


PACIFIC  COAST  GAS  ASSOCIATION. 


The  fourth  annual  meeting  of  the  Pacific  Coast  Gas 
Association  held  in  San  Francisco  on  July  21st  to  23rd. 
inclusive,  proved  to  be  one  of  the  most  interesting  and 
instructive  conventions  of  that  organization.  The  fol- 
lowing members  of  the  Association  were  present: 

H.  E.  Adams  of  Stockton,  Charles  Adams  of  Port- 
land, C.  R.  Allen  of  San  Francisco,  C.  E.  Burrows  of 
Walla  Walla,  Washington;  J.  A.  Britton  of  Oakland,  A. 
Corrigan  of  San  Francisco,  I).  J.  Collins  of  Philadelphia, 
J.  B.  Crockett  of  Sain  Francisco,  C.  M.  Con- 
verse, of  San  Francisco,  John  Clements  of  Red 
Bluff,  Frank  A.  Cressy  of  Modesto,  S.  B.  Cushing  of  San 
Rafael,  James  McNeil  of  Santa  Cruz,  M.  C.  Osborne  of 
Santa  Cruz,  T.  R  Parker  of  Napa,  Thomas  D.  Petck  of 
Eureka,  R.  M.  Powers  of  San  Diego,  B.  U.  Steinman  of 
Sacramento,  E.  F.  Sherman  of  Portland,  L.  P.  St.  Clair 
of  Bakersfield,  G.  H.  Taylor  of  Chico,  George  Thompson 
of  Woodland,  A.  J.  Vanderwbite  of  San  Francisco.  J.  P. 
Grimwood  of  San  Francisco,  John  L.  Howard  of  San 
Francisco,  E.  C.  Jones  of  San  Francisco,  J.  C.  Kaneen  of 
San  Rafael,  D.  E.  night  of  Marysville,  B.  A.  Knight  of 
San  Francisco,  George  Keaton  of  Gilrov,  H.  T.  Dally  of 
San  Francisco.  H.  J.  Lew  ell  hi  g  of  St.  Helena,  C.  O.  G. 
Miller  of  San  Francisco.  P.  Meyer  of  Livermore,  W.  B. 
Cline  of  Los  Angeles,  W.  M.  Duval.  W.  Dunbar.  F.  H. 
Eichbaum,  Richard  Fenner,  C.  F.  Fogg,  C.  Troelieh  of 
San  Francisco,  H.  P.  Goodman  of  Napa,  R.  P.  Greer,  O. 
M.  Gregory,  W.  W.  Gillespie  of  San  Jose,  W.  S.  Wharton 
of  Fairbaven,  Washington,  G.  W.  Wilson  of  Vallejo. 

The  following  officers  were  elected  to  serve  during 
the  ensuing  year: 

T.  R.  Parker  of  Nana,  President;  F.  H.  Eichbaum  of 
San  Francisco,  Vice-President;  John  A.  Britton  of  Oak- 
ladn,  Secretary  and  Treasurer;  L.  P.  St.  Clair  of  Bakers- 
field.  M.  C.  Osborne  of  Santa  Cruz,  J.  Clement  of  Red 
Bluff  and  R.  M.  Powers  of  San  Diego,  Directors. 

President  E.  C.  Jones  delivered  an  address  of  wel- 
come, during  which  he  said:  "The  future  of  the  gas 
business  looks  bright  in  the  promise  of  prosperity;  we 
are  n'ot  wedded  to  any  kind  of  gas,  o>r  any  method  of  pro- 
ducing it,  and  by  our  untiring  efforts  to  extend  our  bus- 
iness by  introducing  new  gas  consuming  devices  and 
cheapening  the  cost  of  prduction,  bv  the  adoption  of 
the  latest  improvements  we  shall  mold  the  future  of  the 
gas  business.  The  future  of  our  business  lies  in  the 
hands  of  the  gas  engineer;  he  is  its  custodian,  and  on 
his  studious  thought  and  earnest  work  depends  the 
measure  of  its  brightness." 

As  will  be  seen  from  the  following  list  of  papers  pre- 
sented the  topics  discussed  presented  a  wide  range  of 
subjects,  but  owing  to  a  resolution  of  the  Association 
to  the  effect  that  the  papers  presented  or  the  discus- 
sions brought  out  may  only  be  published  through  the 
official  organ — The  American  Gas  Light  Journal  of 
New  York — out  of  respect  to  the  Association  it  is  im- 
possible to  nublish  any  portion  of  its  transactions. 
The  papers  discussed  were  as  follows: 

(1.)  "The  Economical  Uses  of  Coal."  John  L.  How- 
ard. San  Francisco:  (2)  "The  Relative  Position  of  Con- 
solidated Gas  and  Electric  Light  Plants."  M.  C.  Osborn. 
Santa  Oruz:  (3)  "Oil  Tar  and  Its  Uses."  J.  B.  Grimwood, 
San  Francisco:  (4)  "Telescoping  a  Single  Lift  Gas 
Holder  While  in  Use,"  J.  L.  Fogg.  San  Francisco;  (5) 
"Gas  Stoves,"  D.  Decker,  Fresno;  (fi)  "Evolution  of  the 


Gas  Meter,"  Chas.  H.  Dickey,  Baltimore,  Md. ;  (7)  Mu- 
nicipal Ownership,"  John  A.  Britton,  Oakland;  (S) 
"Water  Gas,"  Chas.  F.  Adams,  Portland,  Or.;  (9) 
"Wrinkles,"  T.  R.  Parker,  Napa;  (10)  "Experiences," 
John  Clements,  Red  Bluff. 

During  the  proceedings  exhibitions  were  made  of 
acetylene  gas  and  the  mode  of  shadowgraphing  by 
means  of  Roentgen  rays.  The  last  day  of  the  meeting 
was  devoted  to  a  delightful  excursion  and  luncheon  on 
Mt.  Tamalpais  as  the  guests  of  Mr.  S.  B.  Gushing,  Presi- 
dent of  the  Mt.  Tamalpais  Scenic  Railway  Co. 


^Kq  ^rade. 
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A  NEW  TYPEWRITER. 


The  Howe  Scale  Company,  with  office  and  salesroom 
at  Nos.  12  and  14  Pine  street,  San  Francisco,  Calif.,  are 
the  Pacific  Coast  representatives  of  the  Remington- 
Slioles  Typewriter,  a  new  machine  in  this  field,  but  its 
manifest  advantages  over  the  older  makes  of  writing 
machines  will  at  once  place  it  in  the  front  rank  here  as 
elsewhere. 

Twenty  or  more  years  ago,  a  combination  of  the  elder 
Sbo'les  and  the  Remingtons  brought  out  what  is  now 
known  as  the  Remington  Standard  Typewriter,  which 
has  in  name  and  in  fact  been  the  Standard  writing 
machine  of  the  world.  The  first  generation  did  its 
work  well,  and  to  them  all  credit  is  due,  but  it  has  re- 


THE  REMINGTON-SHOLES  TYPEWRITER 

mained  for  the  sons  of  these  pioneers  in  the  typewriter 
field  to  bring  out  a  writing  machine  in  which  are  incor- 
porated the  most  valuable  features  of  the  various 
makes  of  typewriters  now  on  the  market,  together  with 
many  new  improvements,  which  make  the  Remington- 
Sholes  the  typewriter  par  excellence. 

Among  the  many  new  and  original  ideas  that  have 
been  embodied  in  this  modern  machine,  may  be  men- 
tioned the  absolutely  rigid  carriage,  in  connection  with 
the  Universal  Keyboard,  such  as  is  used  on  all  Standard 
shift-key  machines.  It  is  the  only  machine  on  the 
market  in  which  the  ordinary  nine-inch  carriage  can  be 
instantly  changed  for  the  twelve-inch  carriage,  thereby 
serving  the  purpose  of  two  machines.  These  carriages 
are  made  very  strong  and  extremely  simple,  having 
some  forty  less  parts  than  any  standard  machine,  and  to 
see  the  work,  simply  the  cylinder  alone  is  turned  up  high 
enough  to  allow  of  easy  erasure. 

This  machine  has  been  constructed  with  the  view  of 
enabling  the  operator  to  do  his  own  repairing.  All 
parts  are  made  interchangeable  and  can  be  removed  am- 


136 


THE   JOURNAL   OF    ELECTRICITY. 


[Vol.  II,  No.   6 


mediately  by  any  operator  of  ordinary  intelligence. 

In  point  of  finish  it  is  by  far  the  handsomest  machine 
of  any  we  have  yet  seen,  being  finished  in  what  is  known 
as  the  Bower-Barff  process,  and  presents  an  appearance 
unsurpassed  for  quiet  elegance  and  artistic  effect. 

The  fact  that  Mr.  Allan  Mc.  D.  Riddell,  formerly  man- 
ager of  the  Pacific  Coast  Agency  of  Wyck- 
oft',  Seamans  &  Benedict,  manufacturers  of  the 
well-known  Standard  Typewriter,  and  Mr.  J. 
V.  Sweetser,  late  sales  agent  of  the  same 
concern,  have  resigned  their  position  to  accept 
a  similar  situation  in  behalf  of  the  Remington-Sholes 
Typewriter,  are  straws  demonstrating  that  the  Reming- 
ton-Sholes Typewriter  machine  is  superior  to  every 
other  hertofore  offered.  It  may  be  added  that  the  new 
Typewriter  has  been  adopted  by  the  Journal  of  Elec- 
tricity after  a  thorough  examination  of  practically 
even-  other  typewriter  in  use. 


drum  is  made  of  three  sheets  of  open  hearth  steel.  The 
longitudinal  seams  are  butt-strapped  inside  and  out. 
All  holes  are  punched  5-16  inch  smaller  than  the  diam- 
eter of  the  rivets  to  be  used,  through  steel  templates, 
and  drilled  out  the  full  size  after  the  sheets  are  rolled 
and  assembled  with  the  butt-straps  in  position.  After 
drilling,  the  straps  are  removed,  all  burrs  cleaned  off 
and  the  plates  re-assembled,  metal  to  metal,  with  paral- 
lel turned  bolts  fitting  the  holes  before  riveting.  Each 
course  is  then  built  independently  to  template.  The 
various  courses  and  their  heads  are  assembled  by  an 
hydraulic  forging  press  at  a  pressure  of  12  tons.  All 
rivets  are  driven  with  a  00-ton  pressure  and  held  until 
cold.  The  drumheads  are  fitted  with  manholes.  These 
heads  are  forged  at  a  single  heat  with  the  extra  manhole 
rings  and  stiffening  plate  in  position,  and  have  flat 
raised  seats  for  stand  pipe  and  feed  connections.  The 
edges  of  the  head  and  manhole  faces  are  machined  off 


RECENT  IMPROVEMENTS  IN    STEAM     BOILERS. 


The  exhibit  of  the  Babcock  &  Wilcox  Company,  mak- 
ers of  forged  steel  sectional  high  pressure  boilers  at 
the  National  Electrical  Exposition  recently  held  in  New 
York,  is  situated  on  the  ground  floor  and  covers  a  space 
of  500  square  feet.  The  space  is  admirably  situated 
for  the  display  of  the  parts  which  go  to  make  up  their 
well  known  steam  boilers.  They  exhibit  the  various 
parts  of  their  sectional  water  tube  boilers,  arranged  in 
such  a  manner  that  the  visitor  is  afforded  every  oppor- 
tunity for  the  most  critical  examination  of  each  indi- 
vidual part.  The  lighting  of  the  exhibit  is  a  feature 
that  has  drawn  pleasing  comment  from  many  of  the 
Electrical  Convention  delegates.  To  the  investigator 
interested  in  the  economical  production  of  steam  under 
high  pressures,  this  exhibit  will  repay  the  time  spent  in 
a.  visit. 

A  36-inch  steam  and  water  drum  is  arranged  on  rolls, 
which  enables  the  attendant  to  so  revolve  the  drum  as  to 
bring  into  view  every  portion  of  its  construction  in  order 
that  the  visitor  may  more  minutely  examine  the  design 
and  workmanship.      The     cylindrical     portion  of  the 


true.  The  manhole  fittings  are  of  forged  steel.  The 
plate  is  machined  and  turned  to  a  true  oval  to  fit  the 
head.  The  steam  flanges  are  of  forged  steel,  re- 
cessed to  make  a  male  and  female  joint,  fitted  with  stud 
bolts,  tapered  threads  and  inside  keejjer  nuts.  This 
standard  steam  and  water  drum  is  tested  in  the  shops 
and  again  when  erected  on  the  purchaser's  premises  to 
.'500  pounds  hydrostatic  pressure. 

The  crossboxes  into  which  are  expanded  the  water 
circulating  uptakes  are  forged  from  a  single  sheet  of 
open  hearth  steel  without  seams  or  rivets. 

The  three  sections  shown,  and  used  as  a  fence  around 
the  exhibit,  are  built  up  of  4-inch  tubes,  expanded  into 
forged  steel  headers.  These  tubes  are  made  of  the 
best  knohbled  and  hammered  charcoal  iron  blooms  of 
standard  weight  and  of  such  quality  that  a  1500-pound 
hammer  dropped  five  feet  onto  a  tube  shall  crush  the 
tube  without  showing  cracks  or  flaws.  These  sections 
are  subjected  to  an  hydrostatic  pressure  of  400  pounds 
after  assembling. 

The  header  shown  standing  upon  end  is  forged  from  a 
single  sheet  of  openhearth  steel,  serpentine  in  form,  dis- 
posing the  tubes  in  a  staggered  position  when  assem- 
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bled  in  the  furnace.  The  method  of  expanding  the 
tubes  is  shown,  as  also  the  cap,  clamps  and  handhole 
fittings.  " 

The  handholes  are  of  sufficient  size  to  permit  the 
cleaning,  removal  and  renewal  of  a  tube,  the  handholes 
being  placed  opposite  the  tube  ends.  The  handholes 
have  a  raised  seat  milled  off  to  a  true  surface  and  cov- 
ered on  the  outside  with  a  forged  steel  cap  (also  milled 
to  a  true  surface)  and  held  in  position  by  a  forged  steel 
safety  clamp,  closing  the  handhole  opening  on  the  in- 
side and  secured  by  a  bullhead  bolt  to  secure  correct 
alignment,  and  a  forged  cap  nut.  This  method  of  clos- 
ing handholes  is  a  perfect  one  mechanically,  insuring  a 
tight  joint,  metal  to  metal,  without  packing  of  any  kind. 

They  -slow  a  line  of  high  pressure  brass  steam  boiler 
fittings  designed  for  any  pressure  demanded.  These 
fittings  are  the  design  of  the  Company  and  are  the  pro- 
duct of  their  many  years  of  designing  and  constructing 
high  pressure  plants.  These  fittings  are  now  in  use  on 
boilers  working  'at  350  pounds  pressure. 

Photographs  of  many  of  the  large  plants  installed  by 
the  Company  are  shown,  and  also  photographs  of  their 
Chain-Orate  Automatic  Stoker. 

They  show  also  a  model  of  their  standard  high-pres- 
sure sectional  boiler.  It  is  perfect  in  every  detail,  and 
is  capable  of  generating  steam.  The  boilers  built  by 
this  Company  of  the  forged  steel  type  are  the  only  sec- 
tional boilers  made  of  forged  metal — all  others  using 
cast  iron  or  steel.  They  are  designed  throughout  to 
carry  safely  a  working  pressure  of  200  pounds  per 
square  inch. 

As  is  well  known,  Mr.  Stephen  Wilcox  was  the  in- 
ventor of  the  inclined  tube  type  of  water  boilers — the 
type  now  almost  universally  used.  The  Hancock  &  Wilcox 
Company  have  on  exhibit  there  Mr.  Wilcox's  original 
model  of  his  invention  made  in  1856.  This  model  is 
historical,  though  the  bent  tubes  shown  were  discarded 
very  soon  for  the  straight  tubes  now  used,  and  the  boiler 
was  changed  step  by  step  into  its  present  sectional  form 
nearly  thirty  years  ago.  Then  came  the  substitution 
of  forgings  for  castings  until  the  present  type  was  de- 
veloped. The  forgings  shown,  particularly  the  serpen- 
tine header,  are  the  most  difficult  and  intricate  ever  at- 
tempted and  represent  the  most  advanced  work  yet  done 
in  steel  forging. 


PNEUMATIC  SHOP  TOOLS. 


During  the  past  week  there  has  been  an  exhibition 
at  the  show  rooms  of  the  Rix  Compressed  Air  Ma- 
chinery Company,  some  of  the  Pneumatic  Tools  manu- 
factured by  the  Chicago  Pneumatic  Tool  Com- 
pany, which  has  placed  its  agency  with 
the  above  San  Francisco  firm.  Five  or  six 
different  sizes  of  these  tools  were  in  opera ti mi. 
carving  marble,  chipping  castings,  cutting  granite,  driv- 
ing rivets  and  calking  boiler  seams.  The  tools  seem  to 
be  admirably  adapted  to  the  work  and  «.re  quite  mar- 
velous in  the  rapidity  and  accuracy  of  their  operation. 
Tn  carving  marble  the  material  appears  to  melt  away  in 
front  of  the  tool,  without  effort,  and  with  the  smaller 
sized  tools,  running  at  medium  speed,  the  blow  is  so 
light  and  delicate  that  it  cannot  be  imitated  in  any  hand 
tool. 

These  pneuiuatic  tools  are  light  and  easy  to  handle 
and  are  under  the  perfect  control  of  the  person  manipu- 
lating them.  Various  tools  of  any  size  can  be  instantly 
placed  in  the  hammer,  and  there  is  no  delay  in  making 
changes.  In  doing  iron  work,  such  as  Chipping  castings 
or  in  calking  boilers,  they  do  the  work  of  about  three  or 


four  men,  and  do  it,  of  course,  much  more  perfectly. 

They  are  distinctly  a  labor-saving  device,  and  besides 
the  uses  above  mentioned,  they  can  be  used  for  driving- 
nails,  wood  drift  pins  in  ship  building,  chipping  cast- 
ings, cutting  boiler  plate,  cutting  out  flues,  fire  box 
patches,  stay  bolts  and  rivets.  In  beading  locomotive 
flues  the  Company  guarantees  that  their  tools  will  bead 
~2i  lines  per  minute  and  much  more  perfectly  than  can 
be  done  by  hand. 

For  carving  the  ornamental  work  on  the  faces  of 
stone  buildings,  these  tools  prove  money-makers  for  the 
contractors.      A  small  air  compressor,  driven  by  a  gaso- 


line engine,  could  be  placed  upon  an  ordinary  truck,  and 
air  in  a  small  hose  could  be  carried  to  the  tools,  which 
could  be  operated  upon  the  face  of  the  building.  Con- 
tractors find  them  greatly  to  their  advantage  for  carv- 
ing the  fronts  of  Eastern  buildings,  both  in  the  saving  of 
money  and  in  the  saving  of  time.  In  California  sand 
stones,  which  are  comparatively  soft  and  easily  worked, 
the  tool  should  prove  quite  an  advantage  to  stone  cut- 
ters. New  uses  are  constantly  being  discovered  for 
this  little  tool,  and  there  seems  scarcely  any  limit  to  its 
usefulness  about  manufacturing  work  of  any  kind. 

There  will  be  an  exhibition  given  in  the  Mechanics' 
Fair  this  year,  by  the  Rix  Compressed  Air  Machinery 
Company,  of  many  compressed  air  devices,  among  which 
will  be  these  tools  in  operation,  so  that  the  public  may 
see  for  themselves  how  useful  and  economical  thev  are. 
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THE  WALKER  COMPANY  IN  CALIFORNIA. 

The  genuineness  of  the  competition  of  the  Walker 
Company  will  be  appreciated  in  the  announcement  that 
it  will  in  the  near  future  establish  a  Western  factory 
for  the  assembling  and  erection  of  its  Pacific  Coast  pro- 
ducts and  for  general  repair  shops.  This  factory  will 
be  consolidated  with  the  new  establishment- of  the  Ab- 
ner  Doble  Co.,  which  is  soon  to  be  erected  on  the  corner 
of  First  and  Main  streets,  San  Francisco.  From  the 
design  of  the  building  it  is  evident  that  the  factory  will 
be  by  far  the  most  modern  of  any  on  the  Pacific  Coast. 


THOMSON  ARC  CIRCUIT  AMMETER. 
The  standard  instruments  which  the  General  Elec- 
tric Company  has  lately  placed  upon  the  market  in- 
cludes the  Thomson  Arc  Circuit  Ammeter.  This  is  a 
high  grade  instrument  for  switchboard  purposes,  and 
is  mounted  upon  black  enamelled  metal  base,  with 
the  cover,  binding  posts  and  screws  of  bright  nickel.  It 


measures  over  all  S  inches  by  S  inches. 

The  qualities  claimed  for  this  instrument,  which 
should  recommend  it  to  those  connected  with  the  arc 
lighting  plants,  aire  its  high  degree  of  accuracy,  its  per- 
fect and  permanent  reliability  for  service,  together  with 
an  absolute  dead-beat  movement  of  the  pointer.  The 
scale  is  long  and  may  be  clearly  read  from  a  distance. 
One  ammeter  may  be  used  for  either  half  or  full  arc 
circuit,  the  divisions  being  wide  and  the  calibration 
marked  for  both  services.  Permanency  of  calibration 
is  obtained  by  the  elimination  from  the  instrument  of 
any  parts  liable  to  change.  Each  ammeter  is  provided 
with  a  self-contained  and  conspicuous  Polarity  Indi- 
cator, consisting  of  two  signals — the  white  showing  un- 
der normal  conditions,  the  red  on  reversal,  the  latter  re- 
maining in  sight  until  the  current  has  once  more  passed 
through  the  instrument  in  the  proper  direction.  The 
ammeter  may  be  used  for  front  or  back  connections, 
connection  posts  and  studs  being  furnished  as  condi- 
tions require.  Several  of  these  instruments  were 
shown  at  the  Electrical  Exposition  in  New  York  during 
the  Convention  of  the  Electric  Light  Association  and 
elicited  much  favorable  comment. 


INFORMATION  WANTED. 
Mr.  W.  F.  Forsey,  secretary  and  manager  of  the  Co- 
operative Packers'  Association  of  Fresno,  Oak,  writes: 
"Will  you  kindly  put  the  writer  in  communication,  or 
obtain  for  him  the  necessary  information  in  regard  to 
the  cost  of  a  reduction  plant  for  extracting  aluminum 
from  aluminum  clay,  and  also  the  estimated  or  actual 
cost  per  ton  of  producing  aluminum." 


"MORE  THAN  CREDITABLE." 

The  following  self-explanatory  letter  reflects  the  sen- 
timent of  many  readers  who  find  the  Journal  to  be  spe- 
cially active  in  chronicling  the  condition  and  advances 
in  the  state  of  the  applications  of  electricity  on  the 
Pacific  Coast.      It  is  produced  verbatim: 

OAKLAND,    Cal.,   June   12th,    180G. 
Geo.  P.  Low,  Esq.,  Editor  Journal  of  Electricity,  San  Francisco, 
Cal. 

Dear  Sir: — I  read  with  more  than  ordinary  interest  your  pub- 
lication of  the  long  distance  transmission  installed  for  the  San 
Joaquin  Electric  Company  at  Fresno,  and  cannot  forbear  com- 
plimenting you  upon  the  meritorious  publication  both  from  an 
electrical  aud  mechanical  standpoint. 

Your  illustrations  are  all  that  could  be  desired  while  the  let- 
ter press  is  more  than  usually  intelligent. 

I  hope  that  on  the  Pacific  Coast  you  will  meet  with  the  reward 
which  your  service  to  the  cause  of  electrical  distribution  merits. 
Your  paper,  in  my  judgment,  ranks  as  high  as  any  journal  of  like 
character  in  the  East,  and  the  particularly  adaptable  field  in  long 
distance  transmisson  has  given  you  an  opportunity  for  the  edi- 
fication of  your  readers  in  presentng  a  more  than  creditable  ar- 
ticle not  only  on  the  Fresno  plant  but  also  on  the  Folsom  trans- 
mission. 

Wishing  you  every  success,   I  am. 

Yours  very  truly, 

JOHN  A.  BRITTON. 

The  Replogle  Governor  Works,  of  Akron,  Ohio,  by  Mr.  W. 
C.  Parsons,  Secretary,  also  writes:  "We  have  received  a  copy  of 
your  Fresno  Edition  published  in  April,  and  were  much  interested 
in  th  handsomely  illustrated  article  on  the  plant  of  the  San 
Joaquin  Electric  Company.  We  have  seen  dscriptions  of  this 
plant  in  other  papers  largely  copied  from  your  article,  but  none  ■ 
of  them  coming  anywhere  near  equal  to  the  elegance  of  your 
pubieation." 


ELECTROMAGNETIC  "BILKS." 

The  much-debated  question  of  the  physiological  effect 
of  magnetism  has  been  authoritatively  set  at  rest.  Ex- 
periments were  conducted  at  the  Edison  laboratory  to 
determine  the  effect  produced  on  persons  subjected  to  a 
magnetic  field  of  great  power.  The  conclusion  reached 
was  that  the  human  organism  is  in  no  way  appreciably 
affected  by  the  most  powerful  magnet  known  to  modern 
science,  either  as  regards  circulation,  ciliary  or  proto- 
plasmic movements,  or  sensory  or  motor  nerves.  It 
was  further  shown  that  the  ordinary  magnets  used  in 
medicine  have  a  purely  suggestive  effect,  and  would  be 
equally  serviceable  if  made  of  wood.  This  is  equivalent 
to  saying  that  a  large  proportion  of  the  so-called  "mag- 
netic" appliances  bought  usually  without  medical  ad- 
vice, for  the  cure  of  various  ailments,  have  no  healing  or 
curative  power  whatever,  and  their  influence  is  purely 
imaginary. 


THE  "PASSING"  OF     MUNICIPAL     OWNERSHIP. 

Speaking  of  the  fire  at  Yuma,  the  Tucson  Star  says: 
"There  is  something  passing  strange  in  connection  with 
the  destruction  of  the  electric  plant." 

It  is  still  more  passing  strange  how  it  can  be  replaced 
by  another  equally  good  for  .$350,  while  the  one  that 
burned  cost  the  Territory  less  than  a  year  ago  $3,000. 
It  is  passing  strange  where  that  $2,650  surplus  was 
placed. — Phoenix  (Ariz.)  Republican. 


WHAT  IS  ELECTRICITY? 

A  philosophysing  subscriber  suggests  that  Mr.  Chauncey 
M.  Depew's  famous  telegram  sent  from  the  National  Elec- 
trical Exhibition  Building  to  Tokyo  and  back  should  have 
read.  "Ctod  is,  Nature  treasures,  Science  utilizes,  Elec- 
tricity," or  in  other  words,  Electricity  is  the  Infinite  Power. 
Nature  stores  it  and  Science  utilizes  it. 
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POPULAR   REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS   OF    ELECTRICAL   ENGINEERING 

ON    THF    PACIFIC    COAST. 


The  success  of  the  San  Joaquin  Electric  Company's  great  ven- 
ture is  now  assured  ami  the  practical  demonstration  of  the  capabil- 
ity of  the  power  developed  by  the  gigantic  generators  in  the  dis- 
tant hills  is  hailed  with  delight  by  the  people  of  Fresno  who  now 
have  at  their  command  motive  power  of  unequaled  strength  and 
cheapness.— Fresno    (Cal.)    Expositor. 


thereby  becoming  technically  entitled  to  the  franchise.  The  suc- 
cessful bidders  did  not  want  to  build  a  road,  and  had  evidently 
bid  only  to  keep  anyone  else  from  building,  or  to  speculate  on  the 
franchise  by  selling  it.  So,  after  a  perplexed  deliberation,  the 
council  have  concluded  that  it  was  not  a  fair  thing  and  have  de- 
clared all  bins  off.  The  moral  is  that  nobody  should  be  allowed 
to  bid  on  a  franchise  unless  he  give  adequate  security  to  do  the 
work  in  ease  the  privilege  is  awarded  him.  The  matter  of  the 
few  hundred  dollars  bid  is  a  trifle,  and  is  no  guaranty  of  good 
faith.  The  security  should  be  away  up  in  the  thousands,  which 
nobody  could  afford  to  trifle  with.  Then  we  should  have  no  more 
straw  bidders.— Pasadena    (Cal.)   Star. 


The  more  trolley  lines  Santa  Ana  can  secure  the  better.  If  one 
to  Orange  is  followed  by  another  to  Anaheim  it  will  be  a  good 
thing,  and  Santa  Ana  will  feel  the  benefit.  The  trolley  roads, 
and  frequent  train  service  between  this  town  and  Pasadena,  has 
helped  both  Los  Angeles  and  its  neighbor,  and  Santa  Monica  is 
showing  the  benefit  the  new  road  has  been  to  it,  already.  The 
excellent  local  service  given  by  the  Southern  Pacific,  Southern 
California  and  Terminal  roads  has  helped  Los  Angeles,  as  well 
as  the  surrounding  towns,  and  Santa  Ana  will  find  her  experience 
similar  to  that  of  Los  Angeles  if  she  follows  the  example  of  her 
big  sister.— Los  Angeles  Express. 


Judge  L\  R.  Prince,  United  States  Commissioner  at  Fresno,  is 
enthusiastic  over  the  outlook  tor  better  times  at  Fresno.  "Im- 
provement is  in  the  air,"  he  said  yesterday.  "Our  crops  are  not 
as  large  as  they  have  been  in  years  past,  but  prices  will  be  better. 
We  are  somewhat  given  to  grinning  when  our  friends  of  Sacra- 
mento go  into  hysterics  over  their  Folsom  electric  power.  It  is  an 
insignificant  affair  compared  with  our  plant  at  the  headwaters  of 
the  San  Joaquin.  After  the  Niagara  Falls  plant  ours  is  the  finest 
in  the  United  States,  and  that  means  the  world.  It  has  a  capacity 
of  80,000  horse  power,  of  which  only  a  fraction  is  now  utilized. 
The  J  street  and  Blackstone  avenue  line  of  street  cars,  principally 
owned  by  Charles  L.  Walter,  will  be  converted  into  an  electric  line 
at  once,  and  will  then  be  extended  into  the  thickly  populated  sec- 
tion north  and  east  of  the  city  for  a  distance  of  from  twelve  to 
fifteen  miles.  Electric  light  and  power  is  served  all  over  the  town. 
— San  Francisco   Examiner. 


Many  important  factors  are  at  work  in  this  city  and  county 
to  make  the  outlook  for  the  future  more  than  hopeful.  Conversa- 
tions with  many  business  men  convince  us  that  there  is  to  be  a 
remarkable  growth  and  development  in  the  near  future  that  will 
add  greatly  to  the  importance  of  Santa  Rosa.  There  is  a  reason  to 
believe  that  more  manufacturing  industries  are  to  be  started  soon; 
that  railroad  and  immigration  projects  are  to  add  to  the  city's 
commercial  importance  and  that  there  is  to  be  a  general  expan- 
sion of  those  industries  that  add  to  the  wealth  and  prosperity 
of  communities.  The  development  of  electrical  energy  by  means 
of  water  power  will  do  much  to  forward  the  city's  growth.  It 
is  believed  that  very  soon  certain  water  falls  located  within 
seven  miles  of  Santa  Rosa  will  be  utilized  for  the  development, 
of  electric  power.  The  existence  of  a  high  fall  in  this  neigh- 
borhood is  known  to  a  few,  and  in  the  opinion  of  an  expert  is 
sufficient  to  warrant  the  projection  of  an  electrical  transmission 
scheme  that  will  do  much  to  foster  and  encourage  manufacturing 
projects  to   our  town.  — Santa    Rosa    (Cal.)    Democrat. 


On  the  Arizona  canal  there  is  a  fall  of  water  sixteen  feet  and  if 
utilized  would  furnish  1,000  horse  power.  There  are  no  dams 
to  build,  no  tail  race  to  cut,  a  cheap  shed  or  house  for  shade,  and 
put  in  place  turbine  water  wheels,  attach  dynamos,  generate  a 
thousand  horse  power  of  electricity,  sink  wells  along  the  Grand, 
Maricopa  and  Phoenix  canals  where  water  may  be  had  in  from 
12  to  20  feet,  use  the  Centrifugal  pump,  and  pump  the  water 
into  the  canals,  the  water  will  again  sink  to  be  pumped  up  again. 
There  will  be  a  little  loss  in  operation  is  all.  A  pump  that  will 
require  20  horse  power  to  drive  should  throw  500  inches  of  water 
from  a  well  20  feet  deep.  The  cost  of  machinery,  enough  to  fill 
the  three  ditches  ought  not  to  be  $20,000.  One  man  can  run  the 
power  and  one  the  pump,  so  here  is  the  expense— two  men  and 
say  50  cents  a  day  for  oil.  The  water  wheels  and  pumps  will  be 
built  of  steel,  simple  and  durable.  Why  this  plan  has  not  been 
carried  out  is  a  mystery.  Will  some  of  the  kickers  tell  us  through 
the  Herald  why  this  plan  will  not  work  and  is  not  best?— Phoenix 
(Ariz.)  Herald. 


"Gas  for  lighting  purposes  is  more  than  holding  its  own  against 
electricity  now,"  said  D.  J.  Collins  of  Philadelphia,  at  the  Grand 
last  night.  Mr.  Collins  is  the  representative  of  the  United  Gas 
Improvement  Company,  which  has  plants  in  thirty-eight  American 
cities.  It  is  one  of  the  largest  syndicates  in  the  world.  Until 
about  two  years  ago  electricity  was  making  big  inroads  into  the 
business  of  the  gas  companies.  It  was  giving  a  better  light  for  a 
comparatively  fair  price,  judged  by  what  had  to  be  paid  for  a  less 
brilliant  illumination  by  gas.  Things  have  switched  around  con- 
siderably in  eighteen  months.  I  do  not  think  that  more  than  30  per 
cent  of  the  electric  light  companies  in  the  country  are  now  pay- 
ing dividends.  Improved  gas  burners  have  greatly  increased  the 
illuminating  power  of  gas  and  cheapened  the  cost  to  the  con- 
sumer Three  feet  of  gas  an  hour  will  now  do  what  eight  or  nmc 
feet  did  not  do  so  well  formerly.  Furthermore,  these  three  feet  of 
gas  are  made  to  give  a  60-candle  power  light.  Ordinary  electric 
lights  are  10-candle  power  and  the  price  per  hour  is  far  m  excess 
of  the  cost  of  three  feet  of  gas.  Gas  companies  as  investments 
are,  therefore,  safe  against  dangerous  encroachments  from  electric- 
ity even  if  the  decreased. consumption  of  gas  may  show  some  fall- 
ing off  in  receipts."— San  Francisco  Examiner. 


Los  Angeles  has  had  a  little  experience  lately  that  shows  the 
necessity  of  greater  safeguards  around  bids  for  franchise^.  A 
man  who  really  wanted  to  build  a.  railroad — ex-Mayor  Workman — 
got  the  council  to  advertise  the  franchise  for  sale.  Nobody  else 
was  in  sight;  nobody  else  wanted  to  build  it.  so  far  as  the  public 
knew,  and  nobody  else  was  expected  to  bid  on  it.  But  to  the 
surprise  of  all  a  dark  horse  turned  up  and  overbid  Mr.  Workman, 


The  subject  of  "rapid  transit"  is  engaging,  but  it  fatigues.  Like 
the  poor,  it  is  "always  with  us."  and  always  will  be.  The  hope- 
ful gentleman  who  believes  it  a  problem  capable  of  solution,  and, 
looking  down  the  dim  vistas  of  the  time  to  be,  sees  an  adequate 
number  of  uncrowded  cars  pleasantly  traversing  the  town  on  the 
surface  of  the  earth,  in  the  air  above  the  earth  and  through  the 
tunnels  under  the  earth,  may  justly  boast  a  gift  of  prophecy  that 
is  independent  of  fact  and  superior  to  reason.  There  can  never 
be  sufficient  "accommodation"  for  all  who  wish  to  travel,  for  with 
every  increase  in  the  accommodation  there  is  a  more  than  cor- 
responding increase  in  the  number  of  those  wishing  to  travel;  the 
supply  begets  the  demands,  which  outruns  it.  Nothing  is  more 
certain  than  that  the  discomforts  of  overcrowding  keep  out  of  the 
cars  enough  persons  to  overcrowd  them  at  every  lessening  of  the 
discomforts  by  an  increase  in  the  number  of  cars  and  frequency 
of  trips.     To  the  many  thousands  of  persons  who  go  every  Sunday 
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of  the  summer  to  suburban  resorts  better  facilities  for  reaching 
these  places  would  add  other  thousands,  until  our  latter  state 
would  be  no  better  than  our  former.  A  limited  number  of  persons 
travel  for  business;  an  indefinite  but  greatly  larger  number  travel 
for  pleasure;  and  behind  these  are  a  virtually  inexhaustible  mul- 
titude who  would  travel  for  fun  if  it  were  fun  to  travel.  With 
the  accommodations  and  facilities  for  which  we  seraphim  and 
cherubim  continually  do  cry,  and  at  "popular"  rates  (the  rate 
most  truly  popular  is  the  least  rate),  nobody  would  walk  a  block — 
the  entire  population  would  rise  as  one  man  and  board  the  cars. 
These  be  truths  to  the  perpending  whereof  we  might  profitably 
set  such  ailing  understandings  as  the  gods  have  gifted  us  withal. — 
Ambrose  Bierce  in  San  Francisco  Examiner. 


Not  long  ago  one  of  the  principal  mining  companies  in  the 
Bodie  district,  was  casting  about  to  see  how  they  could  make  the 
mines  pay  dividends.  Fuel  for  steam  purposes  had  become  so  ex- 
pensive that  a  mine  of  low  grade  ore  could  no  longer  be  made 
to  pay.  It  was  suggested  that  steam  should  be  abandoned  for 
electricity.  But  there  was  no  water  power  within  eight  or  ten 
miles  of  the  mine.  One  of  the  small  streams  was  finally  taken 
up,  which  had  a  head  of  several  hundred  feet.  An  electrical  plant 
was  put  in  which  drives  all  the  works  at  the  mine.  The  differ- 
ence is  that  a  non-paying  mine  has  become  once  more  a  dividend 
paying  concern.  This  is  not  a  single  instance  of  the  transition 
from  one  system  to  another.  But  it  will  serve  very  well  as  an 
illustration.  A  new  era  of  mining  in  California  has  just  begun. 
Wherever  electricity  can  be  used  as  power,  it  will  be  employed. 
It  settles  the  question  of  fuel  at  once.  A  mountain  stream  ten  or 
fifteen  miles  distant,  is  not  too  remote,  provided  a  sufficient  head 
of  water  can  be  obtained.  The  power  created  can  be  converted 
into  electricity  and  transmitted  to  the  mine  with  the  best  results. 

The  great  mother  lode  in  Calaveras  and  Amador  counties,  which 
has  turned  out  so  many  millions,  has  been  worked  thus  far  by 
the  use  of  steam.  This  lode  is  believed  to  extend  hundreds  of 
miles.  The  news  comes  that  Engineer  Hammond,  of  South  Afri- 
can fame,  is  now  on  his  way  to  California  as  the  representative 
of  foreign  capitalists,  who  bought  and  bonded  a  large  number  of 
claims  on  this  mother  lode,  and  are  about  to  work  them  by  the 
employment  of  electricity  generated  by  water  power.  Men  who 
have  exploited  the  Soivtb  African  mines  find  themselves  drawn 
to  the  mines  of  California.  They  will  employ  the  processes 
which  have  made  mining  a  successful  industry  elsewhere.  A 
mining  company  starting  with  two  millions  and  having  another 
million  in  reserve,  with  a  famous  American  mining  engineer  to 
lead  off,  is  probably  the  beginning  of  the  new  mining  development 
in  California. — Oakland   (Cal.)  Tribune. 


^personal 


R.  S.  Masson  has  been  promoted  to  the  District  Engineership 
of  the  Pacific  Coast  office  of  the  Westinghouse  Electric  and  Man- 
ufacturing Company,  with  headquarters  at  the  Mills  Building, 
San  Francisco. 

Professor  A.  Van  der  Naillen  has  returned  to  San  Francisco 
after  a  three  months'  tour  of  the  principal  scientific  centers  of 
Europe  where  he  has  been  engaged  in  purchasing  apparatus  and 
gathering  ideas  for  the  betterment  of  tne  Van  der  Naillen  School 
of  Engineering. 

Mr.  Charles  S.  Knight,  manager  of  the  Fort  Wayne  Electric 
Corporation,  and  who  was  a  recent  visitor  to  San  Francisco,  has 
returned  to  Fort  Wayne,  via  Portland,  Or.  He  will  probably  lie 
on  the  coast  again  by  the  latter  part  of  August. 

Mr.  Edgar  E.  Clark,  of  the  engineering  Staff  of  the  Stanley 
Electric  Manufacturing  Company,  and  who  has  been  on  the 
Coast  for  the  past  year  mainly  for  the  purpose  of  supervising  the 
transmission  plant  of  the  Nevada  County  Electric  Power  Com- 
pany, will  shortly  leave  for  Bonita,  Mont.,  to  erect  for  the  Golden 
Scepter  Mining  Company  a  360  k.w.  Stanley  generator  and  trans- 
mission   plant. 


At  the  recent  commencement  exercises  of  the  graduating  classes 
of  '96  from  the  Stevens  Institute  of  Technology,  Hoboken,  N.  J., 
the  degree  of  Doctor  of  Engineering  was  conferred  upon  Com- 
modore George  W.  Melville,  Engineer-m-Chief  of  the  United 
States  Navy,  in  appreciation  of  the  excellent  engineering  work 
performed  by  Commodore  Melville  for  his  country  and  the  ad- 
vancement of  the  science  of  steam  engineering,  well  illustrated  in 
the  world-wide  famed  "White  Squadron."  Only  once  before,  in 
the  twenty-five  years'  history  of  the  Stevens  Institute  has  the 
degree  of  Doctor  of  Engineering  been  conferred,  and  then  upon 
Professor  R.  H.  Thurston,  of  Rhode  Island,  who  formerly  occu- 
pied the  Chair  of  Mechanical  Engineering  in  Stevens  Institute,  and 
is  now  director  of  Sibley  College,  Cornell  University. 

Mr.  John  M.  Klein  has  resumed  the  sole  ownership  of  John  M. 
Klein's  Electrical  Works.  Mr.  Marion  L.  Mowry  having  resigned 
from  the  partnership  heretofore  existing. 

Mr.  J.  R.  McKee,  manager,  and  Mr.  F.  O.  Blackwell,  chief  en- 
gineer of  the  Power  and  Mining  Department  of  the  General  Elec- 
tric Company,  of  New  York,  have  returned  to  Schenectady  after 
a  hurried  inspection  of  the  General  Electric  transmission  plants 
at   Fresno.    Sacramento   and   Portland. 

Mr.  J.  P.  Williams,  of  the  Chloride  Battery  Company,  was  in 
San  Francisco  recently.  Among  other  matters  Mr.  Williams  is 
understood  to  have  given  considerable  attention  to  the  matter 
of  a  Pacific  Coast  agency  for  the  Chloride  Company,  and  it  is 
probable  that  the  agency  will  be  placed  with  Mr.  Irving  M.  Scott, 
of  the  Union  Iron  Works. 

Mr.  C.  P.  Gilbert,  at  present  Managing  Director  of  the  Edison 
Illuminating  Company,  of  Detroit,  has  submitted  his  resignation, 
to  take  effect  August  1st,  after  which  date  he  will  assume  the 
managing  directorship  of  the  Sacramento  Electric,  Gas  and  Rail- 
way Company,  which  recently  succeeded  to  the  property  and  in- 
terests of  the  Folsom  Water  Power  Company,  the  Sacramento 
Electric,  Power  and  Light  Company,  and  the  Central  Electric 
Railway  Company,   of   Sacramento. 


QhituciT'tj- 


Mr.  John  M.  Gamewell.  inventor  of  the  original  box  of  the  fire 
alarm  system  which  bears  his  name  died  of  heart  disease  in  Haek- 
ensack,  X.  J.,  on  July  19th.  Mr.  Gamewell  was  born  in  Marie- 
borough.    X.    ('..   anil   attained  the   age  of  74  years. 


J^efiorts  of  the  Jffonth* 


!?KORPOKdTION 


Los  Angeles.  Cal. — The  Tejunga  Water  and  Power  Company. 
Object:  To  own  and  operate  water,  power  and  electric  works. 
Capital  stock.  $5,000,000.  Directors,  J.  W.  Craig,  L.  R.  Garrett. 
S.  Morrill.  R.  W.  C.  Wilson  and  M.  L.  Wicks. 

San  Francisco,  Cal. — The  L.  Kollman  Company.  Capital  stock, 
$100,000,  of  which  .$60,000  has  been  subscribed.  Objects:  To 
manufacture  mechanical  and  electrical  devices.  Directors.  A. 
Tverson,  M.  Greenblatt,  Robert  Capelli,  Joseph  C.  Meyerstein, 
'Joseph  E.   Bien  and  Peter  De  Tamble. 

Fresno.  Cal. — The  Stockton  and  San  Francisco  Electric  Power 
Company.  Objects:  To  develop  power  in  the  Sierra  Nevadas  and 
transmit  it  to  San  Francisco.  Capital  stock.  §5.000.000,  of  which 
$2,475,000  has  been  subscribed  by  L.  E.  Walker,  Sig.  Wormser, 
F.  Younger,  Charles  G.  Bonner  and  J.  C.  Shepard. 

Marysville,  Cal.— At  the  meeting  of  the  stockholders  of  the 
Marysville  and  Nevada  Power  and  Water  Company,  held  in 
Smartsville,  they  organized  by  the  election  of  the  following  offi- 
cers: President,  John  Spaulding,  of  Placer  county,  General  Man- 
ager of  the   South    Yuba   Canal   Company;   First  Vice-President. 
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1).  P.  Douohoe,  Marysville;  Second  Vice-President,  R.  C.  Wal- 
rath,  Nevada  City;  Secretary,  Louis  Couratli,  Smartsville;  Treas- 
urer, J.  K.  O'Brien,  Marysville;  Attorneys,  W.  H.  Carlin,  Marys- 
ville, and  G.  L.  Hughes  of  Nevada  City;  Directors,  John  Spaudiug, 
It.  C.  Walrath,  G.  L.  Hughes,  W.  F.  Engelbright,  P.  P.  Dona- 
hoe,  J.  K.  O'Brien  and  Louis  Conrath.  W.  L.  Waggoner  will  be 
engineer,  and  W.  F.  Engelbriglit  consulting  engineer.  The  com- 
pany has  acquired  the  water  rights  of  the  Yuba  river  at  the 
Narrows.  Capital  stock,  $2,000,000,  of  which  $1,040,000  is  sub- 
scribed . 

Great  Falls,  Mont.— The  Great  Falls  Electric  Light  Company. 
Capital  stock  $30,000,  all  subscribed  and  assessable.  The  first 
board  of  directors  are  John  F.  Cowan,  Charles  N.  Atkinson  and 
Robert  Vaughn. 


qommvini^tion 


Areata,  Cal. — A  telegraph  line  will  probably  be  constructed 
from  the  terminus  of  the  Vance  railroad  in  Humboldt  county  to 
Trinidad. 

Visalia,  Cal. — On  August  32th  the  Common  Council  will  sell  a 
franchise  for  a  telephone  and  telegraph  system  in  and  upon  the 
streets  and   alleys  of  the  city  of   Visalia. 


LITIQrfTION. 


Sacramento,  Cal. — A  jury  in  the  case  of  Claire  vs.  Sacramento 
Electric.  Power  and  Light  Company  has  rendered  a  verdict  of 
$2,000  and  costs  for  damages  alleged  to  have  been  received  by 
the  plaintiff  from  an  electric  railway  guy  wire.  The  verdict  of 
the  jury  was  based  on  the  belief  that  the  plaintiff  was  rendered 
partially  deaf  by  reason  of  his  ear  touching  the  guy  wire. 

Portland,  Or. — Judge  Shattuck,  of  the  Superior  Court,  has  ren- 
dered Mrs.  Christina  Olsen  findings  for  $1,050  in  her  suit  for  $2,500 
damages  against  the  Portland  General  Electric  Company  for  in- 
juries received  from  contact  with   a  guy   wire. 

Oakland,  Cal.— J.  W.  Siemson  has  sued  the  Oakand,  San 
Leandro  and  Haywards  Electric  Railway  for  $5,000  damages  for 
injuries  alleged  to  have  been  received  from  the  overturning  of  a 
ca  r. 

San  Francisco,  Cal. — The  Supreme  Court  has  affirmed  the  deci- 
sion of  the  Lower  Court  in  the  suit  of  James  A.  Weymire  et  al. 
vs.  the  San  Francisco  and  San  Mateo  Railway  Company  et  al. 
The  San  Mateo  road  issued  to  the  Trust  Company,  in  May,  1801, 
1,100  bouds  at  $1,000  each,  giving  a  trust  deed  to  its  plant  and 
franchises.  Three  years  later  the  Trust  Company  sued  the  mort- 
gagors in  compliance  with  the  terms  of  the  trust  to  foreclose  it 
and  have  a  receiver  appointed.  Pending  this  action  Weymire 
and  other  stockholders  in  the  railway  sued  to  enjoin  the  Trust 
Company  from  prosecuting  its  action  on  the  ground  that  the 
bonds  had  been  fraudulently  issued  without  consideration,  and  all 
transfers  of  these  bonds  to  the  defendants  were  asked  to  be  de- 
clared void.  The  lower  court  ruled  against  Weymire,  and  from 
this  ruling  an  appeal  was  taken  to  the  Supreme  Court,  resulting 
as  stated. 

Alameda,  Cal. — The  case  of  Fleming  vs.  the  City  of  Alameda 
has  been  practically  settled  by  Judge  Frick,  of  the  Superior  Court, 
who  has  verbally  dissolved  the  preliminary  injunction  granted 
Fleming,  and  will  file  a  written  opinion  later.  The  Court  expressed 
the  opinion  that  the  City  Trustees  were  justified  in  incurring  ex- 
penditures for  power  at  the  City  Electric  Light  Works. 

Los  Angeles,  Cal. — The  warfare  being  waged  between  the  Los 
Angeles  Lighting  Company  and  the  Gas  Consumers'  Protective 
Association  has  reached  the  courts  in  a  suit  brought  by  the  latter 
against  the  former  for  $25,000  damages,  alleged  to  have  been  sus- 
tained by  removal  of  certain  gas  governors  from  the  Los  Angeles 
county   court-house,   and   other   buildings   situate   within  the   city 


of  Los  Angeles.  The  complaint  recites  that  on  or  about  June  15, 
1S00,  the  defendant  unlawfully  entered  upon  the  premises  of  the 
above  parties  and  removed  from  and  disconnected  with  said 
premises  all  of  the  gas-saving  apparatus  of  the  plaintiff  company. 
An  injunction  is  asked  restraining  the  Los  Angeles  Lighting  Com- 
pany from  interfering  with  any  of  complainants'  gas  appliances 
and  for  damages  as  stated.  Mrs.  R.  M.  Dale,  a  lodging-house 
keeper,  has  also  brought  suit  for  $2,000  against  the  Lighting  Com- 
pany for  damages  alleged  to  have  been  suffered  by  reason  of  the 
defendants  removing  a  gas  governor  and  refusing  to  allow  its 
replacement.  The  Lighting  Company  does  not  object  to  the  use 
of  gas  regulators,  and  only  seeks  to  compel  the  Consumers'  As- 
sociation to  place  its  apparatus  on  the  gas  pipes  in  a  workman- 
like manner  without  physical  injury  to  its  pipes  and  meters.  It 
appears  evident  that  no  trouble  would  have  occurred  over  regu- 
lators had  not  the  Lighting  Company's  property  been  seriously 
damaged  by  bungling  workmen. 

Tacoma,  Wash. — The  city  of  Tacoma  has  petitioned  the  Court 
against  the  Tacoma  Light  and  Water  Company  and  the  Tacoma 
Gas  and  Electric  Light  Company  to  set  aside  and  declare  fraudu- 
lent and  void  the  deed  of  transfer  of  the  gas  plant  and  all  the 
real  estate  and  other  property  of  the  Tacoma  Land  Company, 
which  was  sold  or  supposed  to  have  been  sold  to  the  Tacoma  Gas 
and  Electric  Company.  The  complaint  was  prepared  by  Attor- 
ney Wickershain,  as  special  counsel  for  the  city  under  the  recent 
ordinance  passed  by  the  council,  and  not  only  asks  to  have  the 
transfer  set  aside,  but  asks  that  the  gas  plant,  all  of  blocks  2200 
and  2201,  the  Puyallup  water  works  and  all  the  shares  owned 
by  the  Tacoma  Light  and  Water  Company  in  the  Commercial 
Electric  Light  Company  and  other  valuable  properties,  be  placed 
in  the  hands  of  a  receiver  and  applied  to  the  payment  of  the  city's 
judgment  for  $787,500. 

In  the  matter  of  the  City  of  Tacoma  vs.  the  Commercial  Electric 
Light  and  Power  Company,  Judge  Stallcup  has  ordered  the  tem- 
porary injunction  continued  in  force  until  the  case  is  finally  de- 
cided, and  fixed  the  indemnity  bond  to  be  given  by  the  city  at 
$0,000.  The  city,  claiming  that  the  defendant  was  without  right 
to  string  wires  on  the  city  poles  and  without  right  to  string  them 
on  poles  of  its  own  in  the  streets  and  alleys  of  the  city,  com- 
menced this  action  to  perpetually  enjoin  the  doing  of  the  same, 
and  obtained  the  temporary  restraining  order  now  on  in  the  case. 


TRANSMISSION. 


Sandon,  P..  C— The  Sandon  Water  Works  and  Light  Company, 
by  J.  M.  Harris,  Manager,  has  published  notice  that  it  will  apply 
to  Lieutenant  Governor  for  sanction  to  take  and  divert  100  inches 
of  water  from  Tributary  Creek,  at  a  poiut  about  half  a  mile  or 
less  from  the  junction  of  said  creek  with  Carpenter  Creek. 

Marysville,  Cal.— Supervisor  Conrath  has  acquired  land  which 
gives  him  the  water  right  to  the  power  of  the  Yuba  river  at  Deer 
Creek  Narrows,  a  short  distance  east  of  Smartsville.  This  water 
has  been  turned  over  to  the  Marysville  and  Nevada  Power  and 
Water  Company,  which  proposes  to  build  a  100-foot  stone  clam  in 
the  narrows  for  impounding  water  for  a  transmission  plant  via 
Brown's   Valley,    Smartsville  and   Bonanza  Ranch. 

San  Francisco.  Cal. — The  Aimer  Doble  Company,  agents  of  the 
Walker  Company,  are  erecting  for  tne  Pacific  Power  Company,  a 
300  kw.  500-volt  Walker  multi-polar  generator  direct  coupled  to 
a  Williams  triple  expansion   centra!  valve  vertical  engine  running 

at  300  revoutions  per  minute. Frince  Poniatowski  has  returned 

from  London,  accompanied  by  Edmund  Davis  and  Percy  Tarbutt, 
who  have  become  interested  in  the  California  Exploration  Com- 
pany. The  company  has  secured  the  services  of  John  Hays  Ham- 
mond as  engineer,  and  has  about  perfected  arrangements  for  the 
installation  of  a  transmission  plant  taking  power  from  the  Ama- 
dor ditch,  the  Sparanza  ditch,  and  another  ditch  five  miles  long 
between  the  Mokolumne  river  and  the  Tripp  water  right:  1700 
horse  power  is  said  to  be  available. 
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Sonora,  Gal. — Paul  Jarboe  and  J.  J.  Grooks  of  San  Francisco 
hare  purchased  a  controlling  interest  in  the  Tuolumne  Electric 
Light  and  Power  Company,  the  price  paid  being  reported  at  $125,- 
000.  The  new  controllers  of  the  company  will  at  once  take  steps  to 
enlarge  the  plant,  and  have  already  contracted  with  the  Rawhide, 
App  and  other  mines  in  the  vicinity  to  furnish  them  with  power. 
Many  more  mines  have  signified  their  intention  of  replacing  steam 
and  water  power  by  electricity. 

Lightning  struck  the  plant  of  the  Tuolumne  Electric  Light  and 
Power  Company  at  Columbia  on  ,Tuly  17th,  burning  out  the  equip- 
ment and  shutting  down  power  for  the  Rawhide  mine,  as  well  as 
the  lights  in  Sonora  and  Columbia. 

Salt  Lake  City,  Utah— The  plant  of  the  Big  Cottonwood  Power 
Company  was  placed  in  operation  on  June  4th,  which  marked 
the  inauguration  of  one  of  the  most  important  electric  power  in- 
sinuations in  the  country.  The  station  is  located  in  the  Big  Cot- 
tonwood Canyon,  where  3400  cubic  feet  of  water  per  minute  is 
available  at  the  lowest  stage  delivering  a  minimum  of  2450  horse 
power.  The  water  is  conveyed  through  about  2,000  feet  of  48-inch 
plate  steel  pipe  line,  steel  varying  from  one-quarter  to  three- 
quarters  of  an  inch  in  thickness  to  four  60-inch  Pelton  wheels 
which  run  under  a  head  of  370  feet  and  deliver  050  horse  power 
each  at  300  revolutions.  These  wheels  are  direct  connected  to 
four  Geueral  Electric  three-phase  generators  and  special  Pelton 
wheels  are  provided  for  the  exciters.  The  transmission  is  at 
10.000  volts.  The  power  thus  generated  is  transmitted  to  Salt 
Lake  City  and  used  for  running  an  extensive  street  railroad  sys- 
tem, as  also  for  lighting  the  city  and  for  general  power  purposes. 
An  additional  water  supply  is  available,  which  it  is  proposed  to 
utilize  later,  increasing  the  capacity  of  the  station  to  5,000  horse 
power.  The  works  have  involved  an  outlay  of  something  over 
.$500,000,  all  of  which  has  been  furnished  by  Salt  Lake  capitalists. 
Contracts  for  power  have  already  been  made — amounting  to  more 
than  $100,000  per  year,  with  a  very  considerable  surplus  of  power 
yet  to  be  disposed  of.  It  is  expected  that  the  investment,  upon  the 
present  basis,  will  pay  not  less  than  20  per  cent  per  annum  over 
and  above  all  operating  expenses. 

Murphys,  Cal. — I.  H.  Linn  and  George  Batten  have  received 
a  county  franchise  for  the  generation  of  transmission  of  electric 
energy  from  a  plant  situated  on  the  Stanislaus  river  at  or  near 
the  junction  of  the  Middle  Fork  and  the  North  Fork  of  the  said 
river.  A  water  right  of  5.S00  inches  has  been  secured  and  the 
head  available  is  1,208  feet  to  develop  which  it  will  be  necessary 
to  build  a  ditch  about  thirteen  miles  long,  which  will  cost  $77,000. 

Phoenix,  Ariz. — The  Mesa  Consolidated  Canal  Company,  which 
owns  some  of  the  largest  irrigating  ditches  in  the  Salt  River  Val- 
ley, has  constructed  a  canal  and  power  house  in  the  original  Mesa 
Canal,  and  has  installed  a  500  horse  power  turbine,  from  which 
will  be  operated  a  General  Electric  three-phase  generator.  The 
power  thus  generated  will  probably  be  utilized  in  the  towns  of 
Tcmpe  and  Mesa.     Dr.  A.  .T.  Chandler  is  president. 

Fresno,  Cal. — The  San  Joaquin  Electric  Company  is  receiving 
the  hearty  support  of  local  industries  and  in  addition  to  the 
power  contracts  it  now  holds,  principal  among  which  is  for  the 
delivery  of  150  kw.  of  power  tor  the  Sperry  Flour  Mills  and  60 
kw.  for  the  Fresno  Water  Company,  it  has  placed  electric  power 
in  a  number  of  local  industries  in  barley  mills,  laundries,  vineyards, 
and   will  also  operate  the  new   raisin   seeding  plant. 

San  Diego,  Cal.— T.  D.  Schuyler,  C.  E.,  has  presented  a  report 
to  the  municipal  ownership  club  on  the  various  water  sheds  and 
reservoir  sites  in  the  county  available  for  a  municipal  water 
works.  The  report  suggests  the  feasibility  of  deriving  1,100  horse 
power  from  the  water  supply. 

Redding  Cal.— It  is  stated  that  W.  C.  Brunsu  of  San  Francisco 
is  manager  for  an  Eastern  syndicate  that  proposes  the  installation 
of  an  electric  plant  operated  by  water  power  from  the  Pitt  river. 
The  scheme  contemplates  the  erection  of  an  electric  smelter  for 
reducing  the  ores  of  the  iron  mines  on  the  McCloud  river  and  the 
building  of  a  railroad  from  the  mines  to  the  smelter.  It  is  stated 
that  the  preliminary  work  is  under  way  and  that  about  1.500  men 
will  be  employed   in   the   execution  of  the  plan. 


Minersville,  Trinity  county.  Cal. — The  Minersville  Hydraulic 
Gravel  Mining  Company,  is  contemplating  tne  erection  of  an  elec- 
tric transmission  plant  operated  by  water  power  next  spring. 

Redlands,  Cal. — The  Redlands  Electric  Light  and  xJower  Com- 
pany is  figuring  on  the  installation  of  a  350  horse  power  steam 
equipment  to  lie  used  as  an  emergency  plant. 

Juneau.  Alaska. — George  L.  Grant  has  been  appointed  general 
manager  of  the  Alaska  Electric  Light  and  Power  Company.  The 
company  is  enlarging  the  capacity  of  the  plant  to  3,000  10-c.p. 
lamps. 

Sacramento,  Cal. — The  Westinghouse  transmission  plant  being 
installed  by  the  Central  California  Electric  Company  and  running 
from  Newcastle  to  Sacramento,  a  distance  of  thirty  miles,  con- 
sists two  400  kw..  400  volta  two-phase  generators,  delivering 
current  through  suitable  station  switch  board  to  step  up  trans- 
formers which  deliver  three-phase  current  to  the  line  at  a  poten- 
tial of  15,000  volts.  The  lines  are  carried  on  Fred  M.  Locke's 
triple  petticoat  china  insulator  supported  by  40-foot  cedar  poles. 
The  Sacramento  distribution  will  be  of  the  two-phase  system. 

Spokane.  Wash. — Mr.  A.  F.  Burleigh,  of  Methow,  who  recently 
bonded  the  .Monitor  mine,  together  with  other  capitalists  of  Seattle, 
contemplate  building  an  electric  supply  plant  to  furnish  power  and 
light  to  work  the  mines  in  this  district  and  also  to  build  reduction 
works  to  treat  the  ores. 

Butte,  Mont. — L.  L.  Nunn  and  others  of  Colorado  have  made 
several  trips  to  Madison  county,  where  they  have  been  looking  up 
water  powers  for  the  generation  and  transmission  of  electricity 
for   various  purposes. 

Bridgeport,  Cal. — The  Chronicle-Fnion  states  that  surveys  of  the 
river  below  town  are  being  made  and  assumes  therefrom  that 
the  long  talked  of  electric  transmission  plans  for  working  the 
Bodie  mines  is  about  to  materialize. 

Sacramento,  Cal. — A  50  h.p.  500-volt  Tesla  motor  now  runs  the 
State  printing  office. 
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City  of  Mexico,  Mex.— Prominent  gentlemen  of  Birmingham, 
Alabama,  are  contemplating  the  establishment  on  a  large  scale 
of  works  for  the  manufacture  of  mining  and  electrical  machinery. 
The  plant  is  expected  to  cost  about  $100,000  and  will  be  estab- 
lished in  the  city  of  Aguascalientes. 

Fresno,  Cal. — Ordinance  326  has  been  adopted  fixing  the  com- 
pensation to  be  paid  by  house  movers  and  others  for  cutting  aerial 
electric  wires,  as  follows:  For  each  electric  light  of  No.  0  gauge 
and  over,  cut,  raised  or  lowered,  $1.50;  electric  power  wires  of  No. 
6  gauge  and  over,  $2.50  each,  and  not  exceeding  $2  for  each  wire 
less  than  No.  6  gauge;  telegraph  or  telephone  wires,  one  wire  only, 
not  to  exceed  $1;  two  to  six  wires  not  exceeding  $5;  seven  to 
twenty  wires  not  exceeding  $10;  over  twenty  wires  not  exceeding 
$20;  for  telegraph  or  telephone  cables  which  cannot  be  lowered  or 
cut,  the  actual  cost  of  raising  the  same. 

San  Francisco.  Cal. — The  following  records  were  made  by  the 
members  of  San  Francisco  Union  No.  6,  of  the  National  Brother- 
hood of  Electrical  Workers  during  the  contests  at  the  second 
annual  picnic:  The  gold  medal  for  the  championship  of  the  Pacific 
coast  was  awarded  to  J.  A.  Cameron,  who  climbed  a  45-foot  pole  in 
16  seconds;  second  prize,  J.  J.  Cameron,  16  3-5  seconds;  third 
prize,  George  Frost,  16  4-5  seconds.  Cross-arm  contest — First 
prize,  A.  Wagner,  2:27;  second  prize,  F.  Christ,  3:03  2-5;  third 
prize,  G.  Frost,  4:58  3-5.  Hand-line  throwing  contest — First  prize, 
Avon  by  W.  Bentley,  rope  on  ground  3  feet;  second  prize,  Jack 
Cameron,  2  feet  10  inches.  Country  climbing  contest — First  prize, 
J.  J.  Cameron,  0:30  1-5;  second  prize,  J.  A.  Cameron,  0:33  2-5; 
third  prize,  George  Frost,  0:34  3-5. 

Salt  Lake  City.  Utah. — The  hot  air  bath  of  the  sanitarium  is 
now    heated  by   incandescent   electric   lamps. 
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For  some  time  it  has  appeared  to  the  elec- 
trical engineers  of  the  Pacific  coast  that  the 
energies  of  the  transmission  department  of  the 
Westinghouse  Electric  and  Manufacturing 
Company  have  been  centered  in  the  great. un- 
dertaking at  Niagara  Falls  for  the  reason  that 
during  the  past  three  years  the  Westinghouse 
Company  has  accomplished  practically  nothing 
in  the  way  of  long  distance  transmission  in  the 
far  West,  although  actively  engaged  in  the 
middle  and  Eastern  States.  It  is  true  that  the 
Westinghouse  Company  was  the  pioneer  concern 
to  engage  in  transmission  undertakings  on  the 
coast,  as  the  interesting  installations  at  Port- 
land, Telluride.  Bodie,  and  Pomona  attest,  and 
it  is  probable  that  no  single  installation  gave 
a  greater  impetus  to  electrical  transmissions 
than  did  the  successful  achievement  of  the 
Westinghouse  Company  in  the  San  Antonio 
plant  in  stepping  up  to  10,00(1  volts  for  long- 
distance transmission  purposes.  Of  late,  how- 
ever, the  influences  of  the  company  have  again 
been  making  themselves  felt  in  this  sphere,  for 
it  has  now  not  only  installed  the  transmission 
plint  of  the  Pig  Creek  Power  Company  of  Santa 
Cruz,  Cal..  but  will  shortly  place  in  operation 
the  plant  of  the  Central  California  Electric  Co.. 
extending  from  Newcastle  to  Sacramento  and 
employing  the  unprecedented  potential  of  15,- 
000  volts. 

A  significant  feature  of  Westinahouse  trans- 
mission plants,  is  the  fact  that  the  apparatus 
used  presents  no  marked     external     deviation 
from  old  and  familiar  types.     The  generators, 
transformers  and  switchboard  equipments  are  - 
all  of  familiar  forms  and  the  only  difference  presented  is  in 
their  windings.    Two-phase  generation  is  strictly  adhered  to 
as  is  also  the  system  of  three-phase  transmission  and  two- 
phase  distribution.     The  two-phase  generation  is  converted 
to  three-phase  current  for  transmission  purposes  by  means 
of  the  Scott  system,  the  reason  for  the  change  being  that 
three-phase  transmission  effects  a  saving  of  approximated 
25  per  cent  in  copper  over  two-phase  transmission.     Ex- 
cept for  the  motors,  which  are  of  the  Tesla  type  the  distri- 
bution is  practically  identical  with  that  of  any  single  phase 
alternating  system,  and  in  the  Santa  Cruz  installation    of 
some  3000  incandescent  lamps  which  had  been  operated  on 
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the  alternating  system,  the  existing  circuits  were  connected 
to  the  two-phase  switchboard  without  material  change  in 
one  day.  A  description  of  a  Westinghouse  transmission 
plant  becomes,  therefore,  one  of  power  development  rather 
than  of  electrical  equipment. 

The  water  for  the  operation  of  the  Big  Creek  Power 
Company  is  derived  from  Big  Creek  in  the  'Santa  Cruz 
mountains  and  a  characteristic  photograph  of  which  ap- 
pears on  page  1.  The  minimum  capacity  of  the  creek  un- 
der existing  conditions  is  about  500  horse-power,  but  the 
site  has  already  been  secured  for  an  impounding  reservoir 
which  will  increase  the  minimum  capacity  to  1000  horse- 
Low.    All  Rights  Reserved. 
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FLUME   OF   THE   BIG  CREEK  POWER  COMPANY 

power  all  the  year  round.  At  present  the  creek  has  an 
available  capacity  of  2500  horse  power  for  eight  months 
in  the  year.. 

The  entire  equipment  for  power  development  is  in  a 
heavily  timbered  country  consisting  largely  of  mammoth 
redwood  trees  and  the  first  illustration  on  page  2  shows  the 
manner  in  which  the  flume  is  carried  along  mountain 
sides  in  order  to  obtain  the  desired  head.  Along  each  side 
of  the  flume  is  shown  a  line  of  4x6  timbers.  These  formed 
the  wooden  rails  on  which  were  run  the  construction  cars 
for  carrying  lumber  and  supplies  during  the  building  of  the 
flume. 

I  The  plant  works  under  a  head  of  923  feet  to  obtain  which 
was  constructed  the  wooden  flume,  11,125  feet  long  and 
having  a  depth  of  18  inches  and  a  width  of  30  inches.  The 
flume  was  built  of  one-inch  redwood  boards  doubled  ■with 

lapped  joints.  From  the  penstock  the  water  is  carried  for 
1930  feet  of  leaded  and  handed  joint  pipe  of  the  following 
dimensions,  beginning  with  the  penstock  and  continuing 
towards  the  power  house: 

965  feet  of  16-inch  No.  12  iron  pipe. 

370  feet  of  14-inch  No.  10  steel  pipe. 

200  feet  of  14-inch  No.    8  steel  pipe. 

200  feet  of  14-inch  No.    6  steel  pipe. 

200  feet  of  14-inch  No.    5  steel  pipe. 

Some  of  the  diversified  means  employed  for  supporting 
the  pipe  line  are  shownin  the  second  illustration  on  page 
2,  which  also  clearly  illustrates  the  manner  of  making 
joints  in  the  pipe  line.' 

The  power  house  is  the  small  temporary  wooden  struc- 
ture erected  at  the  foot  of  the  hill  as  illustrated  on  page  3 
and  the  equipment  it  contains  at  present  consists  of  a  46- 
inoh  Pelton  wheel  having  a  capacity  of  500  horse  power 
at  600  revolutions  per  minute.  The  wheel  is  contained  in 
iron  casing  and  is  designed  to  operate  one  150  kilowatt  gen- 
erators on  each  side.  At  present  but  one  such  generator 
has  been  installed  and  this  is  a  Westinghouse  two-phase 
machine,  operating  at  1100  volts.  The  switchboard  is  of 
the  well  known  Westinghouse  marble  and  angle  iron  panel 
type,  with  the  addition  of  being  equipped  with  high  ten- 


sion plunger  type  switches.  All  current  carrying  parts  are 
behind  the  board,  hence  on  the  surface  appears  only  insu- 
lated devices  by  means  of  which  the  switches  are  actuated, 
thus  insuring  immunity  from  personal  contact.  From  the 
switchboard  the  1100  volt  current  is  conveyed  to  two  75 
kilowatt  self-cooling  transformers,  operating  in  parallel  and 
by  means  of  which  the  potential  is  raised  for  transmission 
purposes  to  from  10,000  to  11,000  volts,  according  to  load. 

Round  redwood  poles  are  used  as  shown  in  the  illustration 
on  page  3.  These  poles  are  30  feet  long,  are  set  approxi- 
mately 40  to  the  mile  and.  each  carries  two  cross  arms,  the 
top  one  being  a  four-pin  and  the  lower  a  two-pin  ami,  thus 
providing  for  two  three-phase  circuits.  At  the  time  the 
photograph  was  made  hut  one  three-phase  circuit  had  been 
erected,  but  now  the  second  three-phase  circuit  has  been 
completed.  The  wires  consist- of  No.  5  Brown  &  Sharp 
gauge  bare  copper  wire,  which  are  "barreled"  or  transposed 
at  every  pole.  Immediately  below  the  lower  cross  arm  is 
carried  the  telephone- circuit,  which  is  sprung  on  brackets 
and  transposed  every  fifth  pole,  and  conversation  is  carried 
on  between  the  power  house  and  the  sub-station,  a  distance 
of  17  and  one-third  miles,  with  ease. 

The  sub-station,  which  is  located  on  the  ground  floor  of 
the  Pilot  Building  in  Santa  Cruz,  contains  transformer  and 
switchboard  equipments  practically  identical  with  those  at 
the  power  house,  and  in  addition  the  switchboard  carries 
panels  of  four  two-wire  distributing  circuits  of  from  1000 
to  1100  volts.  The  entire  output  of  the  Big  €reek  Power 
Company  is  at  present  sold  in  bulk  to  the  Santa  Cruz  Elec- 
tric Light  and  Power  Company,  which,  in  shutting  down 
its  steam  plant  and  contracting  for  the  output  of  the  Big 
Creek  Power  Company,  has  appreciated  the  wisdom  of 
averting  the  results  that  were  threatened  by  competition 
from  the  transmission  company. 

The  Big  Creek  Power  Company  has  recently  placed  an- 
order  with  the  Westinghouse  Company  for  the  duplication 
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of  the  plant  above  described,  which  will  give  a  total  of  400 
horse  power  in  generator  capacity  at  the  power  station. 
These  two  two-phase  generators  are  to  operate  in  parallel 
supplying  current  to  a  common  circuit  and  the  generators 
are  to  be  coupled  direct  to  the  water  wheel  by  means  of 
specially  constructed  friction  clutches.  As  the  power 
house  of  the  Big  Creek  Power  Company  is  but  26  miles  from 
San  Jose,  the  company  is  considering  the  feasibility  of 
transmitting  a  portion  of  its  surplus  power  to  that  city. 


rOWEl?  FROM  SMALL  MOUNTAIN  STREAMS. 


There  is  a  growing  tendency  among  the  miners  and  ex- 
ploiters of  mines  in  the  western  part  of  the  United  States 
to  utilize  as  motive  power  streams  which  not  so  very  long 
ago  would  have  been  considered  unworthy  of  consideration 
as  sources  of  power.  Men  are  beginning  to  learn  that  head 
counts  as  well  as  volume,  and  that  a  tiny  stream  with  sev- 
eral hundred  feet  head  may  lie  as  valuable  a  source  of  pow- 
er as  the  more  imposing  fall  of.  much  lower  head.  Then, 
too,  the  little  stream  needs  no  expensive  dam  or  head 
works  to  confine  it,  but  can  be  trapped  and  guided  at  com- 
paratively small  expense,  and  instead  of  being  allowed  to 
fall  freely,  it  can  be  led  into  a  pipe  which  impounds  it  all, 
and  thus  it  can  be  confined  and  led  perhaps  500  to  1000 
feet  down  the  mountain,  accumulating  pressure  as  it  de- 
scends until  it  shoots  out  with  full  force  against  the  buckets 
of  the  Pelton  wheel,  or  quietly  exerts  its  statical  pressure  in 
the  chambers  of  a  direct  air  compressor. 

Not  so  very  long  ago  the  writer  saw  a  plant  being  in- 
stalled over  eight  thousand  feet  up  in  the  Rocky  Mountains, 
and  the  primitive  pipe-making  establishment  was  very  in- 
teresting. Rather  than  incur  the  expense  of  hauling  the 
wrought  pipe,  a  small  pair  of  bending  rolls  had  been  pro- 
cured, and  these,  with  a  portable  forge,  constituted  the 


equipment.  Under  a  frame  shed  by  the  mountain  side 
three  men  were  turning  out  length  after  length  of  riveted 
sheet-iron  pipe,  right  at  the  place  where  it  was  to  be  used, 
and  the  pipe  line  was  being  constructed  five  hundred  feet 
up  the  canyon,  bringing  down  over  two  hundred  horse  pow- 
er to  the  spot  where  it  was  to  be  utilized.  The  operations 
seemed  somewhat  primitive  at  first  sight,  but  the  exjtense 
account  of  the  establishment  was  a  minimum,  and  when  the 
cost  of  burro  train  and  the  railway  freight,  and  the  profits 
of  several  middlemen  were  taken  into  account,  the  miners 
were  probably  ahead  in  the  long  run. — Cassier's  Magazine. 


SATISFIED  WITH  220-VOLT  LIGHTING. 


Mr.  O.  E.  Goodale,  General  Superintendent  of  the  Na- 
tional Home  for  Disabled  Voluntary  Soldiers  of  Santa  Mon- 
ica, Cab,  is  authority  for  the  assurance  that  the  220-volt 
incandescent  lighting  plant  in  operation  at  that  institution 
is  "very  satisfactory  indeed." 

As  briefly  outlined  in  the  news  columns  of  The  Journal 
several  months  since,  the  plant  consists  of  a  Siemens-Halske 
55-kilowatt  220-volt  generator  direct  connected  to  a  9-Jxl5x 
8  Union  L-on  Works  vertical  engine  running  at  380  revolu- 
tions per  minute,  and  from  which  are  operated  circuits  over 
the  extensive  grounds  for  lighting  1350  incandescents  and 
12  Manhattan  arc  lamps.  The  distribution  extends  one 
mile  from  the  station  in  one  direction,  and  three-quarters  of 
a  mile  in  another  direction,  and  the  voltage  at  the  generator 
varies  from  22(1  to  242  according  to  load.  At  the  outset 
some  trouble  was  experienced  in  the  use  of  ordinary  110- 
volt  cut-outs,  and  sockets,  but  the  trouble  with  the  cut-outs 
has  been  obviated  principally  by  reducing  to  a  minimum 
the  size  of  fuse  wire  used  in  order  to  prevent  the  maintain- 
ing of  a  heavy  arc  due  to  excessive  amperage  in  blowing 
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layer  fuses  from,  and  in  the  sockets  by  increasing  the  sepa- 
ration between  the  tongues  of  the  Edison  sockets  and  the 
caps  of  the  lamp  bases. 


Of  all  the  American  technical  journals  it  is  safe  to  assert 
that  none  is  received  with  more  pleasure  or  satisfaction  in 
every  branch  of  science  and  engineering,  than  is  the  Scien- 
tific American,  which  has  just  marked  its  Golden  Anniver- 
sary by  the  publication  of  a  very  handsome  72-page,  special 
number,  consisting  of  a  review  of  the  development  of  sci- 
ence and  the  industrial  arts  in  the  United  States  during 
the  past  50  years.  Filling  as  it  does  a  niche  which  can  be 
occupied  by  no  other  pu'blication,  the  Scientific  American 
can  feel  assured  of  the  congratulations  of  its  countless  ad- 
mirers. 


Qlsctro  "JnanzraTLoe* 


THERMOSTATIC  FIRE  ALARM  TELEGRAPHS. 


BY  GEORGE  HERBERT  STOCKBRIDGE 


To  such  as  have  not  followed  the  recent  history  of  fire 
alarm  telegraphy,  the  knowledge  of  the  progress  made 
within  the  past  few  years  in  the  automatic  announcement  of 
fire  will  come  as  a  'matter  of  some  surprise.  The  general 
features  of  the  automatic  service  are  well  enough  under- 
stood: (1)  The  employment  of  thermostatic  circuit  con- 
trollers in  the  protected  building;  (2)  the  use  of  a  local  sig- 
nal box  (preferably  outside  the  building)  under  the  control 
of  a  retaining  magnet  operated  by  the  thermostats,  the 
said  signal  box  being  capable  not  only  of  signaling  the  num- 
ber representing  the  building,  but  also  of  designating  the 
particular  section  in  which  the  operating  thermostat  has 
been  set  in  action;  and  (3)  the  maintenance  by  the  com- 
pany giving  the  service  of  a  central  office  of  its  own  through 
which  the  true  fire  alarm  signals  are  sent  to  the  fire  de- 
partment either  manually  or  by  automatic  repeaters.  The 
later  improvements  have  not  greatly  changed  these  general 
features;  they  have  altered,  however,  the  character  of  the 
service  rendered  and  have  made  an  inefficient  protective 
apparatus  for  buildings  into  one  that  can  be  relied  upon  to 
act  more  quickly  and  more  surely  than  a  faithful  watch- 
man: for  every  thermostat  is  a  watchman  just  as  faithful, 
and  having  directly  at  hand  the  means  for  signaling,  and 
sure  to  be  on  the  spot  when  the  fire  takes  place. 

It  is  on  record  that  an  automatic  system  in  a  "Western 
city  employing  mercurial  thermostats,  sent  in  195  false 
alarms  out  of  203  actually  transmitted.  By  another  record, 
elsewhere,  55  false  alarms  of  a  total  of  57,  were  charged 
against  another  apparatus.  It  was  also  not  unheard  of  in 
the  early  days  for  an  employe  to  be  sent  around  to  the  box 
from  which  an  alarm  came  in,  to  see  with  his  own  eyes  whe- 
ther there  were  any  signs  of  fire  about  the  building.  If 
there  were  not.  he  simply  lay  low  and  awaited  developments; 
if  there  were,  he  would  hasten  to  turn  in  an  alarm  from  the 
nearest  street  signal  box  or  run  back  to  the  company's  cen- 
tral office  anr1  transmit  the  alarm  from  there.     But  stories 


like  these  are  quite  out  of  date.  The  fire  department  now 
responds  to  the  calls  of  the  perfected  automatic  systems 
with  the  same  confidence  as  to  those  of  the  manual  service. 
In  truth,  there  is  more  danger  of  false  alarms  from  the  mis- 
chievous propensities  of  the  school-boy  than  from  the  falli- 
bility of  the  best  thermostatic  telegraphs. 

The  interests  now  represented  by  the  industry  under  con- 
sideration have,  from  small  and  discouraging  beginnings, 
become  large  and  important.  The  growth  has  been  fos- 
tered by  the  fire  insurance  underwriters  in  our  various  large 
cities,  who  very  early  saw  the  importance  of  encouraging 
an  agent  which  promised  to  lessen  fire  risks  in  a  very  ap- 
preciable degree.  The  basis  of  their  support  was  that  a 
smaller  rate  on  a  good  risk  is  more  profitable  than  a  large 
rate  on  a  bad  risk.  A  half  million  dollars  in  premiums  is 
two-thirds  gain  or  no  gain  whatever,  according  as  the  pay- 
ments for  fire  losses  are  few  or  many.  It  is  not  the  actual 
total  of  the  premiums  that  counts  on  the  profit  side;  it  is 
what  remains  of  this  total  after  the  fire  losses  are  made  good. 
The  surest  way  to  show  the  right  kind  of  a  balance  sheet 
in  insurance  matters  is  to  put  safeguards  around  the  risks, 
even  if  it  should  involve  a  considerable  cutting  clown  in 
the  column  of  moneys  received.  It  is  precisely  for  this  rea- 
son that  the  fire  underwriters  have  given  to  property-owners 
making  use  of  the  automatic  service  a  rebate  (usually  10 
per  cent.)  on  the  full  normal  premiums. 

The  wise — not  to  say  generous — business  policy  of  the 
underwriters  in  recognizing  the  value  of  the  automatic  fire 
signal  as  improving  the  quality  of  the  risk  cannot  be  too 
highly  commended.  That  this  policy  has  received  ample 
justification  must  be  a  gratifying  sequence  of  much  unde- 
served criticism.  Statistics  are  not  at  hand  to  show  any- 
thing like  the  exact  amount  of  property  protected  by  auto- 
matic fire  telegraphs,  but  the  large  number  of  instances  in 
which  fires  reported  by  them  have  caused  only  nominal 
damage  is  indicative  of  their  admirable  efficiency.  Of 
course  the  dry  goods  merchant  or  the  varnish  dealer,  in  com- 
puting his  risk  from  fire  takes  into  the  account  not  only 
the  destruction  of  his  property,  but  also  the  interruption  to 
his  business,  with  its  inevitable  loss  of  old  and  valued  pa- 
trons. Often  this  is  more  serious  than  the  annihilation  of 
values  caused  directly  'by  the  destructive  element.  Bearing 
this  in  mind,  no  exact  estimate  of  total  losses  and  probable 
saving  is  any  way  possible. 

Almost  without  exception,  however,  the  automatic  alarm 
is  the  first  to  arrive,  and  in  some  instances  it  comes  in  many 
minutes  'before  any  visible  signs  of  fire,  such  as  would  cause 
a  manual  alarm  to  be  sent  in,  appear.  As  the  automatic  sig- 
nal locates  the  source  of  heat  within  a  definite  part  of  the 
building,  no  time  is  lost  in  applying  extinguishers  imme- 
diately at  the  point  where  they  will  be  most  effective.  It  is 
needless  to  say  that  the  few  or  many  minutes  gained  at  the 
beginning  of  the  fire  are  by  far  the  most  precious  of  all  in 
the  way  of  preventing  losses: 

A  still  more  potent  factor  in  the  reduction  of  fire  losses 
is  the  capacity  of  the  best  equipped  automatic  system  for 
preventing  fires  by  giving  warning  at  the  company's  office 
of  the  occurrence  of  undue  or  dangerous  heat  at  the  pro- 
tected building.     In  not  a  few  cases,  heat  that  threatened 
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to  result  in  fire  has  been  called  to  the  attention  of  the  com- 
pany's employees  and  fires  have  been  averted  by  the  removal 
of  the  causes  of  the  heat.  In  one  instance,  in  Baltimore, 
a  ''trouble"  alarm  having  come  in,  an  investigation  dis- 
closed the  fact  that  a  stove  in  Messrs.  Fleet,  McGinley  & 
Co.'s  record  printing  house  was  in  a  red  glow  and  in  danger 
of  firing  the  premises.  The  building  was  carefully  watched 
by  representatives  of  the  company  doing  business  in  Bal- 
timore, until  all  danger  was  over.  The  development  of  the 
automatic  fire  alarm  telegraph  to  the  point  where  it  not 
only  signals  the  occurrence  of  fires  with  quickness  and  cer- 
tainty, but  also  serves  to  prevent  fire,  is  surely  a  splendid 
justification  of  the  faith  of  the  fire  underwriters. 


discrimination,  indeed,  there  exists  precisely  the  same  war- 
rant as  for  any  concession  whatever  in  favor  of  protected 
structures.  However,  as  already  stated,  the  faith  of  the 
insurance  underwriters  and  their  willingness  to  act  upon 
their  faith  by  practically  assuming  their  share  of  the  cost 
of  instituting  the  automatic  system  have  exercised  a  fos- 
tering effect  upon  the  development  of  such  systems.  Cur- 
iously enough,  however,  the  improvements  in  the  art,  have, 
as  a  rule,  preceded  the  demand,  of  the  underwriters,  the 
actual  needs  of  the  service  constituting  a  stronger  appeal 
than  any  other.  If  the  history  of  the  case  be  studied,  it 
will  be  found  that  the  adoption  of  more  stringent  under- 
writers' rules  for  the  installation  of  automatic  fire  alarms 
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That  they  pursued  the  same  policy  of  faith  in  the  earlier 
days  when  the  automatic  signal  gave  such  a  poor  account 
of  itself,  can  probably  be  explained  on  the  ground  that  a 
few  false  alarms,  more  or  less,  did  not  particularly  matter 
to  them.  But  when  the  fire  department,  to  whom  it  did 
matter,  began  to  respond  less  readily  or  not  at  all,  to  the 
thermostatic  alarms,  the  demand  for  an  improved  service 
became  loud  and  urgent,  and  nowhere  more  so  than  among 
the  underwriters  themselves.  If  there  is  any  criticism  to 
be  passed  upon  the  j)resent  attitude  of  the  underwriters, 
it  is  that  they  are,  we  will  not  say,  over-generous  to  systems 
affording  inferior  protection,  but  that  they  do  not  discrim- 
inate in  the  amount  of  the  rebate  conceded,  between  sys- 
tems offering  distinctly  different  grades  of  service;  for  which 


has  been  suggested  by  the  actual  state  of  the  art  and  not 
by  the  possibilities  of  the  art  and  the  needs  thereof,  as  con- 
ceived of  by  those  having  the  interests  of  the  insurance  com- 
panies in  charge.  Our  present  improvements  can  be  traced 
to  the  unenforced  appeal  of  the  needs  of  the  situation  as 
discovered  by  the  inventors  themselves  after  testing  inferior 
apparatus.  In  the  struggle  to  adapt  itself  to  its  environ- 
ment the  evolution  of  a  great  and  benificent  invention  has 
proceeded  hy  due  course  of  nature. 

To  begin  with,  the  old  mercury  and  solder  thermostats 
were  totally  unreliable  under  the  conditions  which  they 
have  had  to  meet.  The  tremors  to  which  large  buildings 
are  liable  were  sufficient  to  set  off  the  former  instruments. 
The  latter  suffered  great  alterations  through  the  deteriorat- 
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ing  effects  of  time.  Besides  this  the  mercury  thermostat  is 
fragile  beyond  what  is  fairly  useable  in  the  ceilings  of  fac- 
tories and  similar  buildings.  It  is  no  longer  considered 
available  for  this  work,  and  in  places  wh  ere  it  has  been  long- 
est in  use  it  lias  finally  bsen  positivelj  thrown  out.  The 
solder  thermostat  is  still  admitted-  under  certain  restric- 
tions as  to  the  composition  and  the  quantity  of  the  solder. 
But  the  tests  to  which  the  thermostats  in  situ  are  liable  to  be 


resenting  the  degree  of  heat  (Fahrenheit)  at  which  it  was 
expected  to  operate,  was  placed  in  a  box  prepared  for  .heat- 
ing and  subjected  to  a  gradually  increasing  temperature, 
with  results  indicated  by  the  following  table: 


Temperature  at 
Thermostat  Temperature  which  signal 

No.  indicated.  was  given. 

1 141 141 

2 139 139 

3 139 140 

4 139 140 

5 148 148 

6 150 149 

7 152 151 

8 152 152 


AUTOMATIC   FIRE  ALARM    TELEGRAPHS— SECTION   OF  A  THERMOSTAT 


subjected  are  jointly  very  much  against  the  preservation  of 
their  mechanical  and  electrical  integrity,  and  few  of  the 
list  are  entirely  satisfactory.  Should  they  withstand  being- 
broken  or  detached  by  the  whitewash  brush,  they  still  run 
a  fair  chance  of  being  deranged  or  incapacitated  as  circuit 
controllers  by  the  whitewash  itself.  This  leaves  out  of  the 
account  the  chances  of  the  oxidation  and  corrosion  of  the 
contact  points,  and  of  severe  and  sudden  over-heating;  it 
overlooks  the  dangers  arising  from  jarrings  and  vibrations, 
and  from  accumulations  of  dust  and  dirt;  and,  in  general, 
it  neglects  the  deterioration  of  age.  Altogether,  the  fire 
alarm  thermostat  must  preserve  its  reliability  under  tests 
to  which  no  other  sensitive  instrument  is  subject. 

As  to  other  qualities,  it  must  generally  show  a  fair  degree 
of  accuracy,  the  requirements  in  this  -respect  being  consid- 
erably less  however,  than  the  state  of  the  art  would  permit. 
Besides,  it  is  usually  expected  to  be  capable  of  adjustment 
within  wide  limits,  say  from  an  upper  limit  of  350  degrees 
Fahrenheit  to  a  lower  limit  of  1(50  degrees  when  serving  for 
tire  signaling  purposes  only,  or  of  125  degrees  when  adapted 
to  the  service  of  announcing  undue  heat  for  the  purpose  of 
preventing  tires.  I  have  before  me  a  sample  of  a  thermostat 
embodying  some  of  the  latest  ideas  in  this  art.  I  find  it 
made  up  of  a  solid  porcelain  base  carrying  one  circuit  ter- 
minal, while  the  expansible  element  constituting  the  oppo- 
site terminal  is  a  concavo-convex  metallic  diaphragm  having 
a  flat  xim  and  firmly  held  at  the  rim  to  tire  base.  Outside 
the  thermal  or  expansible  disk  is  a  perforated  plate  designed 
to  protect  the  thermal  disk  from  mechanical  injury,  and  at 
the  same  time  to  leave  the  disk  open  to  the  influence  of 
the  surrounding  atmosphere.  Such  a  thermostat  is  not  at 
all  disturbed  by  jarring,  nor  is  it  likely  to  receive  injury 
from  any  of  the  other  accidental  or  natural  causes  enumer- 
ated above.  Yet,  owing  to  the  large  surface  and  the  small 
mass  presented  by  the  thin  expansible  disk,  its  action  is 
very  quick  and  certain.  Thermostats  of  this  type  have 
been  in  successful  use  in  seven  or  eight  of  out  large  cities 
for  several  years.  To  illustrate  the  sensitiveness  and  accu- 
racy of  these  instruments  reference  may  be  made  to  a  test 
instituted  in  April,  1889,  in  Cincinnati,  by  a  committee 
of  the  Louisville  Board  of  Fire  Underwriters.  A  selec- 
tion of  eight  thermostats,  each  marked  with  a  number  rep- 


This  accuracy  of  action,  in  itself,  perhaps,  not  particu- 
larly remarkable,  was  made  so  by  the  character  of  the  ther- 
mostats tested — their  strength  and  durability.  In  view  of 
the  showing  here  made,  it  is  not  too  much  to  say  that  the 
up-to-date  automatic  fire  telegraph  system  is  under  the  con- 
trol of  an  instrument  as  sensitive  as  a  thermometer  and  as 
strong  as  a  manual  signal  box.  It  is  no  longer  a  source  of 
trouble  to  the  city  authorities  and  of  annoyance  to  the 
property-owners.  The  improved  thermostat  has  been  an 
important  factor  in  changing  all  that. 

But  apart  from  the  thermostats  other  and  quite  as  im- 
portant improvements  have  been  wrought  by  novel  circuits 
and  by  various  remodelings  of  the  system  as  a  whole,  and 
of  its  other  constituent  elements.  With  the  old  open-cir- 
cuit organization,  employing  mercury  or  solder  thermal 
devices,  the  happy  apportionment  was  hit  upon,  that  the 
thermostats  should  be  responsible  for  the  false  alarms  and 


THERMOSTAT  OF  AN  AUTOMATIC   FIRE  ALARM   TELEGRAPH   SYSTEM 

the  faulty  system  of  circuits  should  bear  the  blame  when  no 
alarm  at  all  was  sent  in.  The  change  to  a  closed  circuit 
arrangement  adapted  to  give  automatic  notice  of  the  rup- 
ture of  a  wire,  the  exhaustion  of  the  battery,  an  accidental 
ground,  or  a  dangerous  cross,  was  the  first  advance  step. 
It  is  an  absolute  essential.     Yet  in    its    simplest    form, 


Number   i] 
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wherein  ad  tne  thermostats,  together  with  the  retaining 
magnet  for  the  local  transmitter,  are  in  a  straight  closed 
system,  it  would  be  impractical,  because  tne  proper  action 
of  a  tliermal  circuit  opener  under  lieat  coula  not  be  dis- 
tinguished from  tlie  mentioned  accidental  troubles. 

it  was  necessary,  therefore,  to  differentiate  the  effects 
of  a  thermal  action- and  these  various  accidents.  Starting 
from  the  notion  of  including  the  contact  points  of  the  ther- 
mal circuit-controllers  in  tne  signaling  circuit,  the  trans- 
mitter was  arranged  to  send  a  tire  signal  only  upon  the  ther- 
mostat's first  breaking  and  afterwards  making  an  electrical 
contact.  A  simple  rupture,  or  a  cross,  or  a  battery  failure 
would  send  a  signal,  it  is  true,  but  something  otlier  than  a 
fire  signal.  However,  since  the  object  of  the  closed  circuit 
is  primarily  to  provide  an  automatic  warning  of  some  de- 
rangement of  the  circuits  (for  the  thermal  circuit  con- 
trollers, as  such,  work  no  better  with  one  set  of  circuits  than 
the  other)  it  is  found  unnecessary  to  run  the  original  closed 
circuit  through  the  thermostat  contacts.  It  is  chiefly  im- 
portant that  it  should  traverse  the  retaining  magnet  which 
holds  the  local  transmitter  mechanism.  By  these  means  all 
serious  trouble  is  signalled  to  the  company's  office  without 
regard  to  the  thermostats.  The  distinctive  signals  result- 
ing from  their  operation  by  undue  heat  or  by  fire  may  be 
provided  for  in  other  ways.  Being  familiar  with  all  the  de- 
tails of  a  system  embodying  the  last  mentioned  features,  I 
have  chosen  it  for  an  illustration  of  what  is  latest  and  best 
in  this  line  of  progress.  The  choice  is  made  without  preju- 
dice to  any  other  organization  doing  the  same  class  of  work. 

The  thermostats,  which  appear  in  the  diagram  at  TT,  are 
identical  with  those  already  described  in  connection  with 
the  Cincinnati  test,  except  that  in  each,  the  expansible  ele- 
ment co-operates  with  two  contact  points,  one  more  remote 
than  the  other.  When  exposed  to  a  dangerous  heat,  the 
thermal  disk  first  makes  contact  with  the  nearer  point, 
thereby  short-circuiting  the  retaining  magnet  of  the  signal- 
ing mechanism.  By  the  release  of  this  mechanism,  a  sig- 
nal is  transmitted  from  the  protected  building,  where  the 
described  elements  are  located,  to  the  company's  central 
office  at  Z.  The  character  of  the  signal  thus  sent  is  deter- 
mined by  the  distance  through  which  the  signal  wheel  of 
the  mechanism  B  is  permitted  to  rotate;  that  is,  by  the  num- 
ber of  circuit  changes  effected  by  the  action  of  the  teeth 
of  wheel  B  upon  the  contact  springs  a  and  b.  Should  the 
heat  which  caused  this  partial  operation  of  a  thermostat  be 
a  slow  heat,  not  resulting  from  an  actual  'burning  of  the 
building,  nor  immediately  causing  such  a  burning,  the  sig- 
nal sent  by  it  will  be  regarded  as  a  "trouble"  signal  and  the 
trouble  will  speedily  be  removed  by  a  messenger  from  the 
company's  office.  Meanwhile,  the  described  partial  opera- 
tion of  a  thermostat  has  caused  only  a  temporary  short- 
circuiting  of  the  retaining  magnet,  the  circuit  through 
which  is  restored  when  the  wheel  B  has  traveled  far  enough 
to  make  the  arm  P  operate  the  switch  20  or  the  switch  14, 
as  the  case  may  be — the  former  if  the  action  of  the  thermo- 
stat has  joined  wires  19  and  25,  the  latter  if  the  wires  15  and 
23.  On  the  other  hand,  should  the  temperature  continue 
to  rise  until  it  reaches  the  fire  point  and  closes  the  second 
contact  of  the  thermostat,  the  signal  wheel  will  travel  until 
the  arm  P  shall  have  operated  one  or  the  other  of  the  switch 
pairs  i  j,  or  k  1.  In  the  first  instance,  the  wheel  B  will 
have  sent  in  the  building  signal  (which,  in  the  ijlustrated  ap- 
paratus, is  35)  twice  repeated  and  one  of  the  single  pins  be- 
hind the  number  groups  of  pins  will  have  operated  the  cir- 
cuit, thereby  indicating  the  first  story  as  the  place  where 
'the  fire  is  to  be  looked  for.  In  the  second  instance,  the 
second  story  will  have  been  designated  by  the  repeated  num- 
ber signals  followed  by  two  separate  single  signals.  Mani- 
festly in  these  four  different  operations  the  signal  wheel 
is  carried  to  four  different  points,  while  t-he  normal  position 
coincides  with  neither  of  them.     Accordingly  by  putting  an 


annunciator  dial  in  front  of  the  mechanism  B,  and  a  pointer 
to  travel  over  it,  the  condition  of  the  local  apparatus  can 
always  he  known  at  a  glance.  This  is  now  required  by  the 
rules  and  the  local  apparatus  must  be  placed  upon  the  out- 
side of  the  protected  building,  where  every  passer-by  be- 
comes a  spy  upon  it. 

Without  attenqiting  to  trace  the  circuits,  I  may  say  that 
the  system  includes  both  a  metallic  and  a  ground  circuit 
with  separate  receiving  apparatus  in  both  and  that  the  ar- 
rangement contemplates  the  reception  of  each  element  or 
unit  of  every  signal  over  these  two  circuits  alternately,  each 
acting  as  a  cheek  upon  the  other.  The  springs  a.  and  b. 
control,  respectively,  the  ground  and  the  metallic  circuits, 
co-operating  for  that  purpose  with  the  teeth  upon  the  sig- 
nal wheel.  The  receiving  apparatus  contained  directly  in 
the  metallic  circuit  is  the  relay  D  which  controls  a  local 
alarm  and  register  in  an  obvious  manner.  The  ground  cir- 
cuit receiving  apparatus  is  the  relay  I,  and  this  controls  a 
local  alarm  and  register  and  a  group  of  circuits  leading  to 
the  fire  department  at  0.  It  is  clear  that  by  means  of 
the  successive  teeth,  actuation  of  the  springs  a.  and  b.  by  the 
signals  will  be  received  at  the  company's  central  office  on 
both  sets  of  receiving  apparatus,  the  elements  or  units  of 
each  signal  being  received  alternately  on  the  one  and  the 
other.  To  permit  the  actuation  of  the  spring  a.  without 
interfering  with  spring  b.,  the  former  is  supplied  with  an 
insulating  pin  which  projects  through  an  opening  in  the 
latter. 

Now  as  to  the  repeating  of  the  fire  signal  to  the  fire  de- 
partment, it  is  brought  about  by  means  of  the  long  tooth 
e2  on  the  wheel  B.  This  tooth  does  not  strike  the  contact 
springs  a.  and  b.  until  after  all  "trouble"  signals  have  been 
sent  in,  whether  from  the  partial  closure  of  a  thermostat  or 
from  the  running  down  of  the  battery  P,  the  breaking  of 
one  of  the  circuit  wires,  or  the  crossing  of  two  wires  or  an 
accidental  ground — all  of  which  temporarily  short-circuit 
the  trip-magnet  Q,  leaving  the  circuit  to  be  restored  by  one 
or  the  other  of  the  switches  20  or  It.  The  tooth  e2  keeps 
the  circuit  closed  for  a  considerable  period  during  which  the 
magnet  I  holds  to  armature  or  its  forward  stop.  This  suf- 
fices to  release  the  clock-work  o.  and  set  the  disk  u.  in  mo- 
tion maintaining  it  till  the  catch  u.  engages  with  a  notch  in 
the  said  disk.  Thereafter,  signals  received  on  the  magnet 
I.  will  be  repeated  to  the  fire  department  at  o.,  to  be  there 
sounded  and  recorded  upon  suitable  apparatus. 

It  will  be  observed  that  the  protected  building  or  local  sta- 
tion is  provided  with  a  series  of  main  or  building  wires  and 
a  series  of  section  or  loop  wires  extending  through  the 
structure.  The  two  groups  of  wires  are  in  series  on  oppo- 
site sides  of  the  trip  magnet,  so  that  a  cross  'between  two  or 
more  of  them  will  cut  out  the  said  magnet  and  release  the 
mechanisms.  By  virtue  of  the  loop  arrangement  true  fire 
signals  will  be  transmitted  even  when  grounds  or  crosses 
may  exist  and  though  all  the  building  wires  were  broken. 

Although  the  described  circuits  appear  somewhat  com- 
plicated, yet  the  wiring  for  a  large  city,  say  New  York, 
even,  would  be  no  more  complex  than  the  wiring  required 
for  five  telephone  circuits. 

No  allusion  has  been  made  to  automatic  systems  having 
no  central  office  and  connected  directly  with  the  municipal 
fire  alarm  boxes,  because  they  are  looked  upon  with  gen- 
eral disfavor  and  are  already  reckoned  among  the  things 
of  the  past.  The  tendency  is  more  and  more  to  make  the 
company  maintain  an  office  at  its  own  expense  which  shall 
relieve  the  fire  department  of  all  responsibility  for  the  sys- 
tem. In  effect,  these  central  offices,  supported  by  private 
enterprise,  are  an  undoubted  saving  to  the  municipalities, 
particularly  in  the  way  of  preventing  fires,  as  above  set 
forth.  As  they  multiply  their  operations,  they  will  in- 
creasingly lighten  the  work  of  the  department,  and  be  as 
welcome  as  they  were  formerly  despised. 
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EDITOKIAL. 


Despite  the  many  cheap  water 
ELECTRICITY  powers  in  the  neighborhood  of  most  of 
IN  MINING  the  California  mines,  it  has  often  been 
APPLICATIONS,  remarked  that  comparatively  little  use 
has  been  made  of  electricity  in  work- 
ing their  machinery,  and  even  where  this  means  of 
transmitting  power  has  been  employed  for  the 
operation  of  surface  works  the  wires  have 
not  been  laid  underground  for  the  operation  of 
deep-level  machinery.  On  the  other  hand,  when  we 
glance  at  the  mining  situation  in  the  East  we  find  far 
greater  use  made  of  electric  power,  and  there  has  been  a 
consequent  tendency  to  charge  our  mining  engineers 
with  a  lack  of  progressive  ideas.  Suck  a  charge,  how- 
ever, need  only  be  made  by  those  unfamiliar  with  the 
problem  of  deep-level  mining  and  with  the  condition  of 
electric  mining  machinery  at  the  present  day.  In  the 
coal  mines  of  the  East  cutting  has  to  be 
done  only  through  the  coal  itself  or  through 
very  soft  slate  rock,  and  in  consequence  the 
seams  to  be  broken  out  can  be  undercut  with  revolving- 
cutters,  and  the  holes  for  blasts  sunk  by  motor-driven 
augurs;  also,  we  find  that  by  far  the  greater  quantity 
of  coal  is  taken  out  of  such  mines  by  the  means  of  tram 
haulages  over  sloping  tracks.  These  conditions  allow 
the  employment  of  high  efficiency  motors  in  cutting  and 
drilling,  and  admit  the  use  of  the  current  all  along  the 
shaft  from  its  mouth  to  the  lowest  workings;  in  conse- 
quence the  installation  of  conductors  is  not  difficult,  and 
the  system  is  capable  of  delivering  to  the  various  ma- 
chines a  large  amount  of  power  per  pound  of  con- 
ductor. 

Deep-level  gold  mining,  on  the  contrary,  is  not  per- 
formed by  drifting,  but  by  sinking  vertical  shafts  while 
the  workings  themselves  are  generally  in  exceedingly 
hard  rock.     In  consequence  long  leads  from  the  gen- 


erating plant  must  be  led  to  the  first  machines  and  the 
conducting  cables  are  continually  saturated  with  drip- 
ping water  highly  impregnated  with  sulphuric  acid 
from  the  ores  and  acetic  acid  from  the  timbering  which 
continually  destroy  the  best  qualities  of  insulation  that 
have  been  produced.  Furthermore,  such  mines  must 
be  ventilated  with  great  care  and  the  air  used  in  com- 
pressed air  drills  is  of  advantage  in  working,  both  for 
ventilation  and  for  coolness.  At  the  same  time  we  be- 
lieve that  the  use  of  electricity  for  operating  the  sur- 
face machinery  is  much  hindered  by  a  lack  of  electrical 
knowledge  on  the  part  of  mine  superintendents.  These 
workings  are  always  among  the  hills  and  generally  far 
from  a  base  of  supplies  and  repairs,  consequently  a  mine 
cannot  economically  use  electric  machinery  unless 
either  the  mine  superintendent  is  himself  an  electrician 
or  a  separate  competent  electrician  is  employed.  The 
cost  of  two  men  having  the  respective  positions  of  mine 
superintendent  and  mine  electrician  cannot  be  borne  by 
many  mines  with  the  present  low  margin  of  profit  in 
operating,  and  we  will  consequently  not  see  an  exten- 
sive introduction  of  electricity  in  mining  until  those 
who  are  capable  of  handling  the  machinery  become 
mining  engineers,  or  until  mine  superintendents  shall 
have  learned  the  care  of  electrical  machinery  just  as 
now  they  understand  the  care  of  steam  engines,  air 
compressors  and  stamping  plants. 


One  evening  after  Tesla  had  been  exhibiting  some    of 
the  wonderful  phenomena  produced  by 
HIGH  his  high  frequency  currents  and     dis- 

FREQUENCY  playing  vacuum  tubes  without  elec- 
EXPERMENTS  trodes  illuminated  by  induction  from 
the  current  flowing  in  a  neighboring- 
wire,  he  was  asked  if  it  would  be  possible  to  so  insulate 
the  leads  in  this  system  of  lighting  as  to  prevent  unau- 
thorized use  of  the  current,  and  he  replied  that  a  cover- 
ing of  hard  rubber  one  foot  thick  would  do  the  insulating- 
very  nicely,  provided  that  the  dielectric  would  not  suc- 
cumb to  the  heat  generated  in  it.  Though  this  remark 
was  made  more  than  four  years  ago,  and  though  Tesla, 
Edison  and  McFarlane  Moore  have  all  made  advances 
in  the  field  of  illumination  with  high  frequency  cur- 
rents, there  has  been  no  means  of  distributing  such 
remains  to-day,  as  it  has  since  the  beginning  of  this  line 
remains  today,  as  it  has  since  the  beginning  of  this  line 
of  experimentation,  without  practical  solution.  Judg- 
ing from  the  papers  that  have  been  published,  Moore 
expects  to  employ  current  from  an  ordinary  lighting- 
system  and  to  generate  his  high  frequency  currents  at 
the  points  where  they  are  used  by  the  means  of  a  spec- 
ially devised  interrupter.  Tesla's  plans  have  frequent- 
ly been  stated  to  embody  the  use  of  the  oscillator  gen- 
erator requiring  a  distribution  of  high  pressure  steam 
and  sometimes  to  embody  the  Tesla  transformer  with  a 
spark  gap  interrupter.  So  far  as  is  known  at  the  pres- 
ent time,  Edison  has  not  attacked  the  problem  of  dis-- 
tribution,  but  has  only  concerned  himself  with  the  pro- 
duction of  high  frequency  lamps. 
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All  of  these  experim enters  have  obtained  ill  their  lab- 
oratories wonderfully  interesting  results  and  they  have 
been  enabled  to  produce  startling  effects  of  great  bril- 
liancy which  have  drawn  to  their  preliminary  experi- 
ments the  attention  of  reporters  from  the  daily  press, 
the  result  being  -that  where  a  more  thorough  knowl- 
edge of  the  problem  is  lacking,  one  is  almost  inclined 
to  believe  that  we  are  on  the  verge  of  a  great  revolu- 
tion in  both  the  manner  and  efficiency  of  illumination. 
Indeed,  it  may  be  that  we  are  soon  to  see  the  solution 
of  the  problem  of  economical  illumination,  but  if  this  is 
true  it  will  be  through  the  agency  of  some  discovery 
not  less  startling  than  the  recently  announced  Roentgen 
phenomenon. 

The  problem  is  not,  as  the  daily  papers  would  have 
us  believe,  bounded  by  the  production  of  an  economi- 
cal lamp  along  lines  which  have  been  experimentally 
developed  in  the  laboratory,  but  is  one  chat  has  not 
yet  been  attempted,  that  of  the  economical  generation 
and  distribution  of  high  frequency  currents.  Until 
this  problem  shall  have  been  attacked  and  a  practical 
solution  proposed,  the  lighting  effects  already  obtained 
must  be  confined  to  the  sphere  of  laboratory  experi- 
ments, and  however  great  may  be  their  beauty  and 
whatever  theoretical  efficiency  we  may  calculate  for 
the  system  of  illumination,  we  can  onlj-  expect  to  see 
their  application  many  years  in  the  future. 


The  careful  observers  of  the  electrical 

situation  on  the  Pacific  Coast  are    not 

A  MONOPOLISTIC    alone  in  having  noticed  the  turn  the  tide 

BACKBONE         j    taking  in  reference  to  the  prestige  of 
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the    big    manufacturing    companies,   tor 

even  the  most  casual  onlooker  can  see 
that  the  conditions  now  existing  are  in  marked  contrast  to 
those  dominating  a  year  or  so  since.  Then  one  company 
alone  maintained  a  well  organized  office  in  San  Francisco. 
It  had — and  yet  has — an  efficient  engineering  corps,  and  by 
virtue  of  reliable  apparatus  aided  most  effectually  by  the 
utter  absence  of  real  competition  from  the  remaining  lead- 
ing manufacturing  concerns,  the  business  of  the  company 
referred  to  forged  ahead  until  by  sheer  force  of  circum- 
stances its  San  Francisco  office  not  only  became  the  most 
profitable  of  all  those  maintained  by  the  company,  but  judg- 
ing from  the  sales  made,  it  would  seem  that  the  people  of 
the  Pacific  Coast  really  believed  that  no  other  concern 
could  build  reliable  electrical  apparatus.  The  attainment 
of  this  highly  remunerative  and  monopolistic  eminence  was 
due  to  good  management  on  the  part  of  the  home  company 
in  maintaining  its  San  Francisco  office,  or  to  the  absence 
of  competition — either,  as  you  will  have  it,  rather  than 
through  local  management. 

A  review  of  the  situation  leads  to  the  conclusion  that  the 
other  manufacturing  concerns  have  long  overlooked  the 
business  of  the  Pacific  Coast,  probably  because  of  its  re- 
moteness; but  be  this  as  it  may,  it  is  certain  that  their  atti- 
tude toward  the  Far  West  has  changed  from  that  of  apathy 
to  eagerness.    Branch  offices  have  been  established,  new  and 


solid  agencies  have  been  created,  heavy  stocks  have  been 
and  are  yet  being  brought  in,  powerful  combinations  have 
been  effected  and  the  electrical  interests  of  the  Pacific  Coast 
are  now  beginning  to  realize  that  other  manufacturers  put 
out  apparatus  that  is  just  as  reliable,  just  as  efficient,  just  as 
satisfactory  and  just  as  cheap  as  that  which  they  had  begun 
to  look  upon  as  being  the  ne  plus  ultra.  Almost  daily  evi- 
dences are  received  of  the  breaking  away  of  local  companies 
from  the  ties  which  had  bound  them  to  the  one-time  omni- 
potent electric  corporation  that  carried  their  business  as  in 
its  hand.  The  magic  spell  by  which  the  business  of  the 
Market  Street  Railway  Company,  which  is  installing  or  has 
in  operation  several  thousand  horse-power  of  electric  gen- 
erators in  the  new  Bryant  Street  power  house,  as  well  as 
by  the  Walker  and  Westinghouse  Company,  which  have 
at  last  secured  large  orders  for  street  railway  equipments. 
The  Sutro  railroad  bought  the  largest  portion  of  its  car 
equipment  from  these  concerns.  The  Walker  Company  has 
placed  a  400  Kilowatt  railway  generator  in  Oakland,  and  is 
erecting  an  800  Kilowatt  generator  in  Los  Angeles,  and  now 
announcing  that  it  is  to  establish  a  branch  factory  in  San 
Francisco.  The  Westinghouse  Company,  in  addition  to 
scores  of  smaller  contracts,  has  completed  the  Santa  Cruz 
transmission  plant  described  in  this  issue  and  will  shortly 
place  in  operation  the  15,000-volt  transmission  of  the  Cen- 
tral California  Electric  Company,  running  into  Sacramento. 
The  Stanley  Company,  too,  has  demonstrated  to  the  people 
of  the  Pacific  Coast  the  features  of  superiority  of  its  sys- 
tem in  the  transmission  plant  of  the  Nevada  County  Elec- 
tric Power  Company,  and  is  now  installing  a  lighting  and 
power  plant  in  the  heart  of  San  Francisco,  in  addition  to 
placing  a  250  Kilowatt  inductor  alternator  in  Alameda. 
Hosts  of  independent  supply  companies  are  rising  in  every 
quarter  and  the  quondam  monopoly  can  no  longer  point  to 
a  single  locality  in  California  at  least,  where  its  strength 
is  unassailed. 

Electrical  interests  have  occasion  to  rejoice  at  the  turn  of 
the  tide. 


j&assing  Qomrnerit 


An  Editorial  Review  of  Current  Event*  and  Com  temporary 
Publications. 


CONCERNING  CENTRAL  STATION  EFFICIENCIES 

We  have  for  some  time  been  emphasizing  the  import- 
ance of  considering  the  efficiency  of  a  central  station  as 
the  total  "all  day  efficiency,"  rather  than  as  its  efficiency 
at  full  load  and  of  the  importance  in  station  design  and 
management  of  the  character  of  the  load  to  be  carried. 
This  question  has  been  taken  up  in  detail  by  Mr.  E.  A. 
Merrill  in  an  article  on  "The  Total  Efficiency  of  Certain 
Central  Stations"  in  the  June  number  of  Electrical  En- 
gineering, in  which  is  considered  four  stations  of  differ- 
ent types  and  explains  the  best  possible  arrangement  of 
station  and  the  best  economy  that  could  be  obtained 
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under  different  types  of  load.  On  compar- 
ing these  with  actual  stations  he  snows 
that  the  best  results  obtained  in  practice 
are  not  within  7  per  cent  of  that  which  shoulu  be  ex- 
pected under  the  conditions,  in  spite  of  the  fact  that 
there  is  no  doubt  but  what  station  engineers  carefully 
consider  the  possible  efficiency  of -their  engines,  and 
dynamos  in  making  their  choice,  and  that  this  machin- 
ery is  generally  carefully  managed  by  intelligent  en- 
gineers. 

The  lesson  to  be  read  from  such  conclusions  is  that 
the  study  of  design  in  a  central  station  plant  should  be 
directed  towards  the  condition  of  supply,  rather  than, 
as  it  is  at  the  present  day,  towards  a  high  possible  full 
load  efficiency.  Certain  circumstances  connected  with 
station  operation  tend  to  prevent  a  choice  of  the  best 
possible  arrangement  of  apparatus,  among  which  condi- 
tions we  note  principally  the  requirement  of  an  uninter- 
rupted supply.  In  all  reasonable  contingencies  of  ser- 
vice this  condition  has  up  to  the  present  time  been  met 
by  the  installation  of  duplicate  apparatus  and  pipe 
systems.  There  seems  to  be  no  reason  for  this  installa- 
tion of  many  dulpiicate  parts,  for  it  is  possible  to  over- 
come every  difficulty  witli  apparatus  having  a  greater 
factor  of  safety  than  is  at  present  employed.  Repeated 
tests  have  been  made  on  the  materials  of  construction 
which  indicate  clearly  that  there  is  no  such  thing  as 
ageing  of  machines  where  the  eleastic  limit  is  at  no  time 
and  in  no  part  exceeded.  In  consequence,  the  require- 
ments in  the  construction  of  a  thoroughly  reliable  sup- 
ply station  might  be  as  readily  filled  by  the  use  of  high 
factors  of  safety  as  by  the  present  method  of  duplicate 
parts,  and  though  such  construction  would  naturally 
reduce  the  efficiency  at  full  load,  there  seems  to  be  no 
reason  for  believing  that  the  total  efficiency  would  not 
be  improved  by  the  elimination  of  losses  which  at  the 
present  time  are  classed  amongst  unknown  quantities, 
such  losses  as  those  which  are  included  under  the  tren- 
eral  heads  of  steam  pipe  radiation,  radiation  of  heat 
from  unused  engines,  leakages  from  duplicate  valve 
systems,  as  well  as  the  losses  which  occur  at  times,  of 
accidents,  all  of  which  at  the  present  time  are  provided 
for  by  duplication,  and  not  by  strength. 


LIGHTNING  ARRESTERS  IN  THE  FAR  WEST. 

We  have  already,  upon  several  occasions,  called  at- 
tention to  the  fallacy  in  the  supposition  that  the  infre- 
quent lightning  storms  of  the  Pacific  Coast  are  harmless 
to  electrical  undertakings,  and  are  now  gratified  to  no- 
tice that  Alex.  McAdie  has  spoken  of  the  necessity  for 
lightning  arresters  on  the  street  cars  of  electric  rail- 
roads, though  this  may  seem  to  be  an  extreme  position 
to  take,  especially  as  central  stations  are  not  at  the 
present  time  at  all  adequately  protected. 

The  damage  done  during  an  electric  storm  to  a  street 
railroad  system  is  comprised  by  the  destruction  of  mo- 
tors and  consequent  temporary  interference  of  service, 
but  there  is  not,  as  some  of  the  daily  papers  attempt  to 
show,  an  accompanying  danger  to  the  passengers.  The 
interference  to  the  service  through  damage  to  one  or 
two  motors,  cannot  certainly  be  compared  with  the  de- 


struction of  even  one  generating  unit  at  the  station,  but 
at  the  same  time  the  alarm  to  passengers  should  a  mo- 
tor be  destroyed  by  a  lightning  discharge,  amounts  to 
even  more  than  the  temporary  stoppage,  for  the  reason 
that  such  accidents  will  naturally  prejudice  the  minds 
of  juries  in  damage  suits,  besides  fostering  the  fictitious 
damage  suit  which  every  railroad  manager  must  desire 
to  avoid. 

Should  the  line  of  an  electric  railroad  be  efficiently 
protected  by  arresters  the  danger  to  the  generating  sys- 
tem and  the  likelihood  of  damage  to  ears  is  much  re- 
duced, so  that  whether  or  not  the  car  arrester  comes  into 
use  we  must  earnestly  hope  to  see  within  the  next  few 
years  a  general  introduction  of  lightning  arresters  along 
the  Lines  of  both  railroads  and  lighting  plants;  while 
we  feel  that  the  damage  already  done  to  long  distance 
transmissions  in  this  State  will  ensure  the  introduction 
of  arresters  for  that  service. 

Great  care  must  be  used  in  selecting  the  type  of  ar- 
rester to  be  used  on  the  Pacific  Coast,  for  the  reason 
that  its  infrequent  action  will  necessarily  bring  about  a 
certain  lack  of  care,  and  the  dry,  dusty  season  here 
will  make  that  neglect  fatal  to  certain  types  of  appa- 
ratus. Further,  lightning  storms  come  to  us  with  less 
warnings  than  in  other  localities  where  certain  condi- 
tions of  the  atmosphere  are  invariably  followed  by 
such  a  disturbance,  and  in  consequence,  the  arrester 
which  must  be  put  in  service  at  need  is  not  satisfactory, 
and  again  our  engineers  should  not  employ  those  ar- 
resters which  consume  large  amounts  of  energy,  since 
the  comparative  infrequency  of  the  storms  reduces  the 
profitableness  of  the  protection  which  they  afford. 
Consequently  the  engineer  who  is  adopting  lightning 
arresters  to  be  applied  to  the  circuits  of  any  central  sta- 
tion upon  the  Pacific  Coast  will  adopt  one  that  is  always 
ready,  sure  in  action  and  a  small  consumer  of  energy. 
When  this  is  done  the  expense  of  a  lightning  arrester 
system  amounts  to  the  interest  on  the  investment  en- 
tailed, and  this  amount  is  assuredly  far  less  than  the 
damage  which  might  easily  occur  during  a  single 
storm. 


J^QtaXlvLTa^, 


TO  REFINE  COPPER  ELECTROLYTICALLY. 


The  Westinghouse  Electric  and  Manufacturing  Company 
has  shipped  eight  carloads  of  electrical  apparatus  to  the 
Boston  and  Montana  Consolidated  Copper  and  'Silver  Min- 
ing Company,  of  Great  Falls,  Montana,  to  be  used  in  the 
electrolytic  refining  of  copper  and  silver.  This  is  the  larg- 
est machinery  of  its  kind  ever  constructed  for  electrical 
refining  purposes.  Until  a  few  years  ago  the  copper  pro- 
duced in  Montana  was  not  refined  there,  but  instead,  the 
copper  matt  was  sent  East,  or  principally  to  England  and 
Wales  for  refining;  but  since  the  introduction  of  electrici- 
ty in  the  refining  processes  the  Montana  companies  have 
been  placed  in  a  position  to  successfully  compete  with  East- 
ern and  foreign  refineries. 
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Some  time  since  the  Anaconda  Copper  Company  of  Butte, 
Mont.,  purchased  from  the  Westinghouse  Company  seven 
360  horse  power  generators,  each  having  an  output  of  3600 
amperes  at  75  volts,  and  which  were  direct  driven  by  triple 
expansion,  vertical  type  engines,  manufactured  by  the 
Union  Iron  Works  of  San  Francisco.  This  installation  by 
the  Anaconda  company  demonstrated  the  success  of  the 
electrical  process  of  refining  copper  and  it  has  led  the  Bos- 
ton and  Montana  Company  to  make  the  installation  above 
described. 

The  machinery  of  the  Boston  and  Montana  Company 
will  be  driven  by  turbines  from  the  waters  of  Great  Falls. 
The  generators  are  to  be  direct  connected.  They  are  two 
in  number  and  each  is  of  1100  horse  power,  having  an  out- 
put of  -1500  amperes  and  180  volts.     The  shipment  made 


into  the  'hillside  from  the  river.  We  have  tried  various 
forms  of  turbines  for  rendering  the  duty  required,  which 
consisted  in  delivering  power  for  the  operation  of  two  15- 
ton  Chili  mills  and  eight  Ball  mills,  and  the  belief  that  the 
efficiencies  realized  from  the  use  erf  turbines  would  be  ma- 
terially increased  by  the  installation  of  a  Pelton  wheel,  led 
to  the  erection  of  the  plant  shown  in  the  detail  drawings 
presented  herewith. 

The  California  Powder  Works  is  using  upward  of  twenty 
Pelton  Water  wheels  in  the  various  departments  of  its 
wo'rks,  but  for  the  purposes  of  this  article,  and  in  order  to 
bring  out  a  comparison  in  efficiencies  of  tangential  and  tur- 
bine wheels  under  comparatively  low  heads  the  installation 
above  referred  to  is  selected.  This  consists  of  a  57-in.  trijjle 
nozzle  Pelton  wheel  coupled  to  the  vertical  shaft  formerly 
used  by  the  turbine,  and,  in  fact,  the  novelty  of  the  entire  ar- 
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by  the  Westinghouse  Company  included  all  detailed  appar- 
atus, switchboard  appliances,  etc. 
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SOME  TESTS  OF  WATER  WHEELS. 


BY   WILLIAM  C.  PEYTON 

Before  giving  the  conclusion  of  some  measurements  I 
have  made  of  the  water  wheels  in  use  in  the  mills  of  the 
California  Powder  Works  at  Santa  Cruz,  which  are  oper- 
ated under  the  superintendence  of  the  writer,  it  is  well  to 
state  that  the  particular  plant  referred  to,  as  originally  in- 
stalled, consisted  of  a  turbine  wheel  placed  in  a  pit  23  feet 
below  the  surface  of  the  ground,  and  from  which  the  water 
was  discharged  through  a  tail  race  consisting  of  a  tunnel  cut 


rangement  operating  a  Pelton  wheel  horizontally  on  a  per- 
pendicular shaft  is  due  to  the  desire  to  utilize  the  same 
shafting  and  wheel  pit  as  was  formerly  occupied  by  the  tur- 
bine. The  wheel  operates  under  an  effective  head  of  ap- 
proximately 49  feet,  but  this  varies  slightly  with  the  head 
of  water  in  the  flume.  It  runs  at  1 12  revolutions  per  min- 
ute, delivering  about  25  horse-power.  The  shaft  is  3  J 
inches  in  diameter,  and,  as  shown  in  the  drawings,  is  16  feet 
1  inch  in  length  to  the  lower  face  of  the  standard  coupling. 
Through  beveled  gearing  the  motion  is  transmitted  to  a 
horizontal  shaft  for  the  purposes  named. 

This  novel  and  unusual  application  affords  an  interest- 
ing example  of  the  flexibility  of  the  Pelton  Water  wheel, 
and  the  facility  with  which  adaptation  can  be  made  to  all 
possible  requirements  as  well  as  the  extraordinary  results 
as  will  be  shown  to  be  obtained  under  such  exceptional 
conditions  under  a  comparatively  low  head. 
Exactly  what  the  efficiency  is  I  do  not  know,  but  judging 
from  the  small  amount  of  water  used  its  duty  must  be  very 
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high.  We  have  tried  various  forms  of  turbines  in  the  same 
place,  and  have  made  a  number  of  experiments,  and  the 
Least  'water  with  which  we  have  ever  succeeded  m  running 
the  mill  has  been  576  cubic  feet  per  minute  with  a  head  ot 
5]  feet  li  inches.  We  have  found  that,  after  a  year  or  two 
of  work,  the  turbines  would  take  about  double  that  quantity 


At  a  recent  measurement  the  Pelton  wheel  was  found  to 
be  taking  330  cubic  feet  of  water  per  minute,  or  a  delivery 
of  31.25  theoretical  horse-power,  and  the  pump  was  deliv- 
er! no-  225  gallons  per  minute  or  22.8  theoretical  horse- 
power. There  was,  therefore,  between  the  water  in  the 
flume  and  that  delivered  by  the  pump,  an  efficiency  of  73  per 


of  water.  With  the  triple-nozzle  Pelton  wheel  we  have  for 
several  months  been  doing  the  same  work  under  a  49-foot 
head,  with  a  consumption  of  only  280  cubic  feet  of  water 
per  minute,  thereby  effecting  a  saving  of  more  than  half 
the  water,  with  a  reduction  of  more  than  3  per  cent,  in 
head. 

In  addition  to  the  wheel  above  described,  we  have  lately 
installed  a  4-foot  double  nozzle  wheel  on  a  horizontal  shaft, 
driving  a  (i-ixi()-iu.  three-throw  pump,  against  a  static  head 
of  400  feet.     This  wheel  also  runs  under  a  head  of  50  feet. 


(•cut.,   which  bespeaks  excellent  results 
wheel,  but  for  the  pump. 


not  onlv  for  the 


Dr.  Thos.  Addison,  Manager  of  the  San  Francisco  Office 
of  the  General  Electric  Co.,  writes:  "I  desire  to  especially 
express  to  you  my  appreciation  of  the  article  in  your  maga- 
zine describing  the  transmission  plant  of  the  San  Joaquin 
Electric  Company.  I  consider  the  article  admirable  in 
every  respect  and  the  illustrations  unusually  fine." 
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ELECTRIC  LIGHTING,  Volume  1,  The  Generating 
Plant.  By  Francis  B.  Crocker,  E.  M.,  Pit.  D.  New 
York,  D.  Van  Norstand  Company,  1896.  444  pp. 
Price  |3.00. 

Up  to  tbe  present  time  books  that  have  been  written 
on  the  subject  of  Electric  Lighting  have,  with  a  few  ex- 
ceptions, been  devoted  to  the  consideration  of  some  de- 
tail connected  with  an  electric  lighting  system,  such  as 
the  dynamo,  the  battery,  the  motor,  the  incandescent 
lamp  or  the  arc  lamp.  Those  few  authors  who  have 
adopted  the  more  ambitious  title  of  "electrical  engi 
ueering"  for  their  works  have  confined  themselves  to 
descriptions  of  pieces  of  apparatus,  while  the  principles 
underlying  central  station  design  and  management 
have  remained  untreated,  only  to  be  learned  through 
proctical  work  in  engineering,  through  mistakes  and 
successes.  With  the  introduction  of  electrical  courses 
into  many  schools,  educators  have  found  themselves 
faced  by  the  problem  of  teaching  their  students  to  use 
apparatus  as  well  as  to  design  and  manufacture  it. 
Such  use  includes  not  merely  the  construction  of  elec- 
trical machinery,  but  alsio  the  problem  of  the  location 
of  a  plant,  the  proper  situation  of  the  buildings,  the 
proper  choice  of  the  steam  generating  machinery  and 
the  machinery  for  transmission,  as  well  as  to  decide 
upon  the  special  type  of  electrical  apparatus  to  be  used 
from  that  offered  by  many  manufacturers,  apparently 
equal  in  their  guarantees,  and  where  there  is  but  little 
difference  in  price.  To  order  machinery  Which  depends 
for  its  excellence  upon  the  consideration  of  details  in 
its  construction  which  are  designed  to  facilitate  its  op- 
eration rather  than  to  improve  its  electrical  properties,  is 
the  condition  which  meets  the  engineer  after  he  has  left 
the  school.  Tt  is  rarely  that  the  engineer  has  to  design 
new  types  of  apparatus  to  fit  the  particular  conditions 
though  his  success  or  failure  depends  upon  his  proper 
choice  of  that  which  is  on  the  market.  These  circum- 
stances may  possibly  limit  the  field  of  the  individual, 
though  it  surely  tends  to  improve  the  general  results 
obtained  for  the  reason  that  the  mechanical  experience 
of  those  who  have  gone  before  is  embodied  in  the  appa- 
ratus at  his  disposal  more  completely  than  it  could  be 
hoped  if  each  engineer  was  working  independently  and 
making  his  own  designs.  At  the  same  time  the  simi- 
larity of  the  various  systems  and  the  representation  of 
their  promoters  undoubtedly  confuses  the  young  engi- 
neer when  making  his  choice  of  apparatus. 

Professor  Crocker  was  one  of  the  earliest  teachers  of 
electrical  engineering,  and  has  been  one  of  the  first  to 
feel  this  need.  He  is  himself  a  manufacturer  of  mo- 
tors and  other  electrical  machinery,  so  cannot  be 
charged  with  lack  of  appreciation  of  the  knowledge 
necessary  for  designing  work,  but  rather  his  recogni- 
tion of  the  further  need  of  electrical  engineering  may 
be  taken  as  an  additional  proof  of  its  necessity. 

While  more  than  half  of  this  book  is  devoted  to  the 
consideration  of  the  station  and  to  the  steam  genera  tine; 
plant,  the  book  cannot  be  considered  as  a  condensation 
of  other  treatises,  for  the  reason  that  new  problems  in 
station  construction,  steam  generation  and  motive 
power  are  presented  to  the  electrical  engineer  which  are 
not  covered  by  the  studies  upon  the  same  subject  of 


the  mechanical  or  civil  engineer.  Since  this  is  so,  the 
especial  character  of  the  load  upon  an  electrical  gen- 
erating plant  should  be  the  first  consideration  in  any 
such  treatise,  for  the  reason  that  the  work  is  valuable 
to  the  electrical  engineer  in  proportion  as  discussions 
are  devoted  to  his  special  problems.  This  subject  of 
the  character  of  the  load  to  be  applied  to  the  generating 
plant  and  the  especial  needs  of  such  a  plant  we  do  not 
find  in  its  proper  place  as  a  groundwork  of  the  whole 
discussion,  and  for  this  reason  Professor  Crocker's  book 
seems  to  take  too  much  of  the  character  of  a  descriptive 
circular  for  us  to  consider  that  the  final  word  has  been 
said  concerning  the  engineering  problem  of  construct- 
ing a  generating  plant  for  electric  lighting. 

The  cotton  mill  and  the  iron  mill  often  use  as  many 
horse-power  and  as  large  generatine  units  as  are  used 
by  an  electrical  generatine  plant,  and  consequently  the 
choice  of  machinery  cannot  be  made  from  these  consid- 
erations solely,  but  with  the  tremendously  variable  load 
curves  of  electrical  generating  plants  new  problems  of 
economy  are  brought  into  the  subject  of  steam  engi- 
neering. 

The  necessity  of  an  absolutely  continuous  supply  of 
energy  demands  also  consideration  by  the  engineer,  and 
in  consequence  the  station  must  be  constructed  in  such 
a  manner  as  to  facilitate  repairs  and  to  enable  quick 
interchanges  of  steam  as  well  as  electric  generatine  ap- 
paratus. These  conditions  determine  largely,  according 
to  the  station  chosen,  the  manner  of  locating  and  con- 
necting machinery  as  well  as  the  installation  of  cranes 
and  otber  means  of  rapidly  handling  heavy  parts. 
Again  the  location  of  the  electric  generating  plant  on 
exnensive  ground  in  the  heart  of  a  citv  must  be  con- 
sidered by  the  electrical  eneineer  in  his  choice  of  ma- 
chinery, and  while  tbe  elements  of  choice  for  covering 
these  various  conditions  are  to  be  found  in  Profossor 
Crocker's  discussions,  we  think  that  he  has  missed  the 
main  point  of  the  subiecf  in  not  making  them  more  dis- 
tinctly the  groundwork  of  his  treatise. 

Nowhere  else  that  we  know  are  the  various  types  of 
prime  movers,  whether  steam  generators,  gas  engines, 
water  wheels  or  windmills,  so  completely  brought  to- 
gether and  discussed  upon  a  common  standard,  and  the 
first  part  of  the  book  treating  of  these  subjects  must  be 
of  great  importance  to  every  engineer  as  well  as  to  the 
electrical  eneineer  in  particular. 

The  second  part  of  the  treatise  which  refers  to  the 
dvnamo  machine  in  particular  has  many  of  the  same 
characteristics  that  we  have  noted  in  the  discussion  of 
prime  movers,  but  in  this  latter  section  the  subject  of 
construction  for  aniek  handling  and  repairs  is  more 
carefullv  expressed,  while  the  chapter  upon  practical 
management  of  dvnamos  and  the  accidents  that  may 
occur  to  them  cannot  be  too  carefullv  studied,  as  we 
mieht  expect  from  previous  knowledoe  of  the  little  book 
Professor  Crocker  has  alreadv  issued  in  connection  with 
Dr.  Sohnvler  S.  Wheeler  on  the  "Management  and  Dis- 
eases of  Dynamos." 

Tn  the  discussion  of  the  accumulator  Professor 
Cror-ker  has  been  compelled  to  consider  the  load  curve 
of  the  station  as  well  ,ic-  to  describe  the  various  tvpes 
of  nccnmulatoT's.  though  it  is  hard  to  see  whv  fie  lond 
curvo  should  be  considered  in  the  effoiencv  of  a  <reu- 
eratin<r  station  nsin"-  accumulators  when  it  is  not  also 
considered  in  the  choice  of  all  other  apparatus  em- 
ployed. 

Switches,  switch-boards,  measuring  instruments 
and  liehtning  arresters  finally  complete  the  treatise, 
and.  While  as  before  the  descriptions  are  reasonably 
complete,  we  must  again  criticise  the  treatment  in  not 
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making  the  point  of  the  discussion  the  economical  em- 
ployment of  apparatus. 

Professor  Crocker  lias  done  well  in  gathering  into 
one  book  the  treatment  of  all  the  details  in  an  electric 
generating  plant,  and  his  work  will  be  of  value  to  the 
student  as  well  as  to  the  engineer,  familiarizing  both 
with  the  various  types  of  apparatus,  at  their  command, 
though  it  still  remains  for  an  author  to  treat  the  sub- 
ject of  the  generating  plant  as  a  practical  and  econom- 
ical means  of  delivering  energy  to  the  distributing  sys- 
tem. 

Our  engineers  need  more  and  more  to  be  familiarized 
with  the  many  classes  of  machinery  at  their  command, 
and  this  book  will  do  much  in  that  direction;  the  work 
is  performed  by  a  competent  hand  and  in  a  thoroughly 
impartial  manner,  so  that  its. perusal  will  be  of  much 
benefit  to  all  practical  engineers,  serving  the  purpose  of 
consolidating  very  scattered  information. 


A  PRACTICAL  HANDBOOK  OX  THE  CARE  AND 

MANAGEMENT  OF  CAS  ENGINES.  By  O. 
Lieckfeld,  C.  E.  Translated  by  G.  Richmond,  M. 
E.  New  York,  Spon  &  Chamberlain,  1896.  103 
pp.      Price  $1. 

This  little  handbook  contains  a  series  of  chapters 
upon  the  choice,  care  and  management  of  gas  and  oil 
engines,  which  are  evidently  written  by  a  practical  man 
for  those  who  require  to  install  and  use  such  engines. 
Nothing  of  theoretical  matter  is  contained  within  the 
book,  and  no  subjects  are  treated  beyond  the  necessary 
mechanical  points  to  be  considered  in  such  work.  This 
book  is  not  written  by  a  sjiecial  pleader  for  this  type  of 
motor,  nor  is  there  anything  within  its  pages  which 
would  lead  to  the  inference  that  a  special  style  of  engine 
was  preferred,  and  the  instructions  contained  will  apply 
as  well  to  the  installation  and  care  of  the  small  gasoline 
engine  as  to  the  gas  engine,  which  is  particularly 
treated.  No  attempt  is  made  to  show  that  the  engines 
are  capable  of  more  work  than  can  be  reasonably  ex- 
pected from  them,  nor  is  there  any  effort  made  to  dis- 
guise the  fact  that  their  operation  is  attended  with 
the  dangers  necessarily  incident  to  the  employment  of 
an  explosive  mixture  within  an  engine  cylinder.  On 
the  contrary,  one  can  obtain  from  the  perusal  of  its 
pages  a  fair  estimate  of  the  expense  of  running  such  a 
machine,  and  the  mechanic  who  would  carefully  study 
the  book  cannot  fail  to  learn  a  great  deal  that  will  in- 
crease the  efficiency  of  the  plant  in  his  charge.  So  far 
from  anything  which  looks  like  special  pleading  one  is 
compelled  to  acknowledge  after  reading  this  little  hand- 
book carefully  that  the  expense  of  gas  engine  operation, 
installation  and  management  are  apt  to  be  in  excess  of 
I  hose  which  are  commonly  reported  by  the  engine  man- 
ufacturers. It  is  carefully  stated  that  the  engines  must 
not  be  installed  without  regard  to  proper  foundations, 
allowing  for  the  collection  of  flying  oil,  and  that  we 
must  be  far  more  careful  in  the  selection  of  oil  and  other 
supplies  to  be  used  in  connection  with  any  such  motor 
than  might  be  necessary  with  any  similar  steam  engine 
or  electric  motor.  Particularly  one  is  cautioned  against 
relying  too  implicitly  upon  the  statements  of  manufac- 
turers in  furnishing  such  engines,  as  we  must  against 
relying  upon  the  reports  of  performances  which  have 
been  achieved  by  similar  engines,  as  well  as  against  the 
continuous  running  of  motors  at  their  full-rated  power. 

One  would  judge  from  this  that  it  is  the  custom 
amongst  gas-engine  manufacturers  either  to  over-rate 
the  proper  power  of  their  engines  or  to  build  parts 
lighter  than  will  be   necessary  to    stand  a  continuous 


series  of  explosions.  Here  we  are  compelled  to  ac- 
knowledge that  such  motors  are  at  a  decided  disadvant- 
age when  compared  with  steam  engines  or  electric  mo- 
tors, and  that  the  advantage  of  the  gas-engine  type  of 
motor  lies  rather  in  its  cheapness  of  operation  under 
special  conditions  than  its  general  availability  for  use 
as  a  motor. 

The  chapter  on  oil  engines  has  been  added  by  the 
translator,  and  is  so  far  limited  in  space  as  to  leave  out 
the  consideration  of  gasoline  motors,  though  the  intelli- 
gent engineer  can  readily  supply  such  a  deficiency;  at 
the  same  time  it  is  to  be  hoped  that  this  section  may  at 
some  future  time  be  extended  to  include  the  special 
points  which  must  be  considered  in  the  operation  of 
these  machines. 

On  the  whole,  the  practical  character  of  the  instruc- 
tions given,  in  the  book  are  to  be  commended,  and  it  is 
to  be  hoped  that  the  publication  will  not  be  neglected 
by  mechanics  who  can  surely  gain  much  from  its  pe- 
rusal. 
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POLITICS  AND    ELECTRICAL    DEVELOPMENT. 

It  was  with  a  view  of  ascertaining  and  reflecting  the  views 
of  those  most  directly  concerned  in  promoting  electrical  en- 
terprises on  the  Pacific  Coast,  that  the  Journal  of  Electricity 
addressed  circular  letters  to  such  parties  tio  the  effect  that 
evidences  are  at  hand  which  seem  to  indicate  that  a  deter- 
mination of  the  political  issues  of  the  present  compaign  will 
exercise  a  potent  influence  upon  electrical  industries.  The 
letter  referred  to  pointed  out  the  fear  held  in  some  quarters 
that  the  institution  of  a  bimetallic  basis  might  depreciate 
corporate  values  to  such  an  extent  as  to  seriously  interfere 
with  the  development  and  normal  growth  of  electrical  in- 
stallation. The  desire  to  present  the  opinions  of  those  best 
qualified  to  judge,  therefore,  prompted  the  request  that  tlhe 
parties  referred  to,  favor  the.  Journal  with  their  judgment 
of  the  situation,  and  in  response  thereto  the  following  re- 
plies have  been  received.  Out  of  respect  to  the  wishes  of 
the  writers,  in  some  instances  their  names  have  been  with- 
held, but  the  conclusion  is  emphatic  from  these  letters  that 
from  the  standpoint  of  the  promoter  of  electrical  enter- 
prises, the  support  of  a  gold  'basis  is  'believed  to  afford  the 
■true  salvation. 

A  prominent  San  Franciscan  who  is  President  of  large 
corporate  interests,  among  which  is  an  electrical  trans- 
mission plant,  pointedly  asks:  "How  can  any  thinking  per- 
son fail  to  conclude  that  if  the  rabble,  which  at  the  Demo- 
cratic convention  rushed  Democracv  out  and  Bryan  in,  once 
gets  control  of  this  government,  they  will  rash  'out  every- 
thing that  conflicts  with  their  communistic  ideas  and  bring 
about  a  greater  pandemonium 'than  the  world  has  ever  seen, 
and  the  normal,  or  any  other  kind  of  development  and 
growth  of  electrical  installation  will,  with  everything  else 
in  the  way  of  business,  he  brought  absolutelv  to  a  stand- 
still." 

Another  San  Franciscan,  who  is  prominent  in  electric 
railway  circles  states  that:  '''Should  such  a  misfortune  oc- 
cur as  that  this  State  or  countrv  should  elect  to  go  npon 
a  silver  hasis,  the  result  would  be  to  depreciate  corporate 
and  also  private  property  values  to  such  an  extent  as  would 
effectually  prevent  for  'a  considerable  time  the  inauguration 
of  electrical  enterprises." 

Mr.  Carrol]  N.  Real,  Secretarv  and  Treasurer  of  the 
Power  Development  Company,  which  is  now  installing  the 
Bakersfield  Transmission,  expresses  the  opinion  that: 
^Shonlsl  the  free  silver  idea,  prevail  it  will,  in  my  opinion, 
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cheek  the  expansion  of  all  industries,  particularly  those  that 
must  be  financial,  which  includes  the  large  majority  of  the 
power  transmission,  street  railway  and  lighting  enterprises, 
using  or  proposing  to  use  electricity.  Under  such  circum- 
stances capital  will  not  seek  investments  except  under  con- 
ditions that  conservative  borrowers  will  not  agree  to.  1  ne 
result  is — s tagna tion. ' ' 

More  emphatic  still  is  the  opinion  of  one  who,  almost 
since  the  birth  of  the  electrical  industry,  has  pursued  an 
aggressive  campaign  in  behalf  of  electrical  enterprises  ,n 
the  Pacific  Northwest,  and  who  writes:  "Business  in  this 
section  has  been  demoralized  from  the  date  of  Mr.  Bryan's 
nomination  on  the  Demo-Populist  platform.  Myself  and 
others,  from  the  time  of  the  promulgation  of  this 'monstrous 
platform,  expected  business  would  be  somewhat  affected 
thereby,  but  the  results  have  been  more  far-reaching  than 
our  worst  anticipations,  and  seem  to  lie  getting  worse  every 
day.  Business  in  electrical  lines  in  this  section  is  simply 
paralyzed.  Several  large  power  transmission  schemes  which 
were  all  under  way  and  which  were  to  be  put  through  this 
summer  and  fall  have  now  been  shelved  until  after  the 
election,  which  means  until  next  season  at  the  very  earliest, 
and  if  the  Bryan  platform  prevails,  I  fear  that  these  new- 
enterprises  which  are  so  essential  to  the  development  of  this 
country  will  have  to  be  put  off  indefinitely.  The  free  coin- 
age advocates  in  this  section  are  principally  mine  owners 
and  others  interested  in  silver  properties,  the  members  of 
the  Populist  party,  and  the  rag-tag  and  'bob-tail  elements 
of  all  the  parties  who  think  that  now  is  an  opportunity  to 
get  something  without  working  for  it. 

"The  mass  of  the  business  men  in  this  section  of  the  coun- 
try are  bimeta'llists,  who  believe,  as  I  do,  that  the  success 
of  the  present  Bryan  free  coinage  platform  means  a  silver 
monometallism  which  will  render  the  much  'desired  bimet- 
allism impossible.  My  affiliations  have  always  been  with 
the  Democratic  party,  but  myself  and  a. large  number  of 
heretofore  free  silver  advocates  feel  that,  aside  from  the 
free  silver  section,  the  Bryan  platform  contains  principles 
which  no  man  with  a  sense  of  honor  and  a  love  of  liberty 
and  the  integrity  of  his  country  can  support,  and  that 
the  issue  to-day  is  really  the  good  government  we  have  here- 
tofore had,  or  no  government  at  all." 

Dr.  Thos.  Addison,  Pacific  Coast  Manager  for  the  General 
Electric  _'Co.,  writes:  "It  is  not  bimetallism  that  is  pro- 
posed, but  silver  monometallism  by  the  Democratic  party, 
and  in  addition  to  endeavor  by  legislative  action  to  nearly 
double  the  present  market  price  of  silver.  This,  in  my 
opinion,  would  he  very  disastrous  to  all  industries,  and 
would  be  especially  hard  upon  the  poor  man,  for  the  reason 
that  the  cost  of  supplies  which  he  purchased  would  be 
largely  increased,  and  his  salary  would  not  be  correspond- 
ingly increased. 

"I  think  the  result  also  would  be  to  interfere  with  any 
extensive  use  of  money  in  the  development  of  new  enter- 
prises, and  especially  electric  installations.  I  believe  the 
gold  standard  is  the  only  reasonable  standard  and  the  one 
which  would  bring  greater  prosperity  to  all  of  our  indus- 
tries." 

Mr.  Jno.  Martin,  Pacific  Coast  Agent  for  the  Stanley 
Elec.  and  Mfg.  Co.,  and  whose  influences  are  becoming  pro- 
nounced in  the  sphere  of  electrical  transmission,  submits 
the  following  thread  of  reasoning:  "With  our  currency  of 
to-day,  either  paper  or  silver  has  the  same  purchasing 
power  as  gold,  for  reasons  thoroughly  understood.  Should 
the  free  and  unlimited  coinage  of  silver  at  the  present  legal 
ratio  of  16  to  1,  without  waiting  for  the  aid  or  consent  of  any 
other  nation,  and  that  it  shall  be  equal  with  gold  for  all 
debts,  public  and  private  (Democratic  platform)  he  adopted, 
it  might  possibly  lead  to  the  fictitious  appreciation  in  values 
for  a  very  limited  time,  resulting  in  great  evil  to  our  in- 
dustrial and  material  welfare. 


"Two  underlying  principles  should  not  be  overlooked 
in  the  consideration  of  this  question,  as  their  effects  will 
be  positive.  First,  all  values  are  regulated  by  supply  and 
demand.  Second,  it  always  proves  disastrous  when  men 
can  receive  something  for  nothing.  Analyzing  the  first 
proposition,  the  cause  for  a  decline  in  the  value  of  silver, 
was  an  over-production.  This  condition  always  results  in 
a  decline  in  price.  The  second  principle  is  clearly  in  oppo- 
sition to  the  free  and  unlimited  coinage  of  silver  at  16  to  1 
when  the  present  ratio  of  value  with  gold  approximates  30 
to  1.  A  plethora  of  money  results  in  its  decreased  value. 
and  it  will  therefore  be  impossible  to  increase  values  in- 
trinsically by  the  adoption  of  the  silver  platform.  Capital 
in  its  ideal  Form  is  timid  and  never  tights;  when  in  danger  it 
locks  itself  securely  from  mercantile  and  industrial  de- 
mands. As  a  nation  our  great  prosperity  throughout  the 
past  has  been  accomplished  in  the  use  of  capital  for  improve- 
ments, far  in  excess  of  our  immediate  ability  to  repay;  there- 
fore, should  that  capital  be  withdrawn,  we  could  not  hope 
to  continue  our  material  prosperity  in  advance  of  our  nor- 
mal earnings.  By  a  restriction  of  improvement  owing  to 
the  withdrawal  of  capital,  all  industrial  enterprises  would 
of  necessity  feel  that  declination  of  demand.  It  is  conceded 
by  all  that  the  purchasing  power  of  all  money  issued  and  in 
use  in  the  United  States  is  equal.  The  Silverites  do  not 
claim  that  the  proposed  new  silver  dollars  will  possess  any 
increased  purchasing  power;  in  fact,  they  acknowledge  that 
its  purchasing  power  will  be  decreased,  owing  to  the  advance 
in  values  of  all  commodities. 

"Idle  prosperity  of  Mexico  is  often  cited  as  an  argument 
in  favor  of  free  coinage  of  silver.  If  the  desideratum  is  to 
have  a  currency  of  constant  fluctuation  and  that  our  Labor- 
er shall  receive  40  cents  per  day  (equivalent  to  22  cents  of 
our  money)  as  full  compensation  for  his  services  (and  these 
are  present  existing  conditions  in  Mexico),  then  by  all  means 
give  us  a  free  and  unlimited  coinage  of  silver;  but  I  have 
confidence  enough  in  the  intelligence,  of  the  citizens  of 
this  great  republic  to  believe  that  this  newly  developed  craze 
will  receive  proper  condemnation  at  the  polls  in  November. 
1  therefore  conclude  that  'it  is  better  to  bear  the  ills  we 
have  than  flee  to  those  we  know  not  of.'  " 
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ransmission. 


ELECTBIC  POWER  FOE  BAKERSITELD. 


The  power  of  the  Kern  River,  the  third  largest  stream 
in  California,  is  now  about  to  be  utilized,  the  work  under- 
taken by  the  Power  Development  Company  being  nearly 
completed. 

The  contract  for  the  electrical  equipment  has  been 
awarded  to  the  General  Electric  Company,  whose  three- 
phase  apparatus  will  be  used  to  transmit  the  power  of  the 
river  to  Bakersfield,  a  distance  of  fourteen  miles  as  the  bird 
flies. 

The  point  selected  for  the  power  house  is  at  the  mouth 
of  the  canyon  on  the  north  side  of  the  Kern  River,  almost 
sixteen  miles  northeast  of  Bakersfield  by  wagon  road.  Here 
the  stream,  after  a  boisterous  course  of  100  miles  from  the 
slopes  of  Mt.  "Whitney  through  a  series  of  rugged  precip- 
itous canyons,  forms  a  number  of  cataracts  and  rapids  pre- 
vious to  taking  a  placid  course  through  the  cultivated  val- 
ley lands.  The  point  of  diversion  of  the  necessary  flow 
for  the  power  is  some  0,000  feet  up  the  canyon.  Some  idea 
of  the  difficulties  to  be  overcome  in  this  work  may  be  gained 
from  the  facts  that  to  secure  a  bed  for  the  flume  a  roadway 
was  cut  from  the  solid  rock  along  the  sides  of  the  canyon. 
All  the  timber  was  hauled  by  a  team  a  distance  of  sixteen 
miles  to  the  south  side  of  the  river.      A  bridge  was  thrown 
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across  and  a  tramway  325  feet  long  with  a  grade  of  30  per 
cent,  laid  up  the  steep  hill  to  the  point  where  the  flume  was 
to  end.  A  steam  sawmill  was  then  set  up  at  the  foot  of 
this  tramway,  the  timber  cut  to  proper  dimensions,  loaded 
on  the  ears  and  hauled  up  the  grade  The  flume  was  be- 
gun at  the  power  house  end. 

This  Hume  is  8  feet  wide  and  6  feel  deep,  and  is  covered. 
A  railroad  track  is  laid  upon  the  cover  for  the  full  length 
of  the  flume,  8,000  feet.  There  are  no  sharp  angles,  the 
changes  in  the  course  being  made  by  curves  and  tangents. 
The  grade  is  5.8  to  the  mile,  and  475,000  feet  of  redwood 
is  used  in  the. construction  of  the  flume,  -which  at  one  point 
is  carried  on  an  arch  with  00  feet  span  over  a  bad  place  on 
the  cliff.  The  flow  is  calculated  at  280  cubic  feet  per  sec- 
ond. At  its  terminus  at  the  month  of  the  canyon  8,574.9 
feet  from  the  point  where  it  leaves  the  river,  it  is  202  feet 
above  tire  power  house.  Here  the  water  enters  a  steel  pipe 
540  feet  long  and  5  feet  0  inches  in  diameter.  The  fall 
from  the  end  of  the  flume  to  the  power  house  is  204.9  feet, 
and  the  capacity  of  the  water  is  estimated  at  7,500  horse- 
power. 

The  electrical  equipment  will  consist  at  first  of  two  450 
Kilowatt  General  Electric  three-phase  generators  running 
at  257  revolutions  per  minute.  The  voltage  at  the  dynamo 
terminals  will  be  550  volts.  This  will  be  raised  in  step-up 
transformers  to  11,000  volts  and  will  be  carried  on  six  ISTo.  4 
bare  copper  'wires  to  the  sub-station  at  Bakersfield.  where  it 
will  be  transformed  clown  to  2,000  volts  for  distribution. 

The  current  will  be  utilized  at  first  to  operate  an  extensive 
system  of  electric  railroads  connecting  Bakersfield  with 
Kern  and  other  districts.  It  will  also  be  applied  at  once  to 
street  'and  house  lighting,  as  well  as  to  the  operation  ol 
pumps  for  irrigation  purposes.  The  mines  in  the  mount- 
ains to  the  East  will  also  probably  take  current  for  their 
mills,  hoists,  pumps,  etc. 

The  President  of  the  companv  is  Chas.  Webb  Howard.  W. 
E.  Goad  is  Vice-President  and  0.  1ST.  P>eal  Secretary  and 
Treasurer.  The  work  is  being  pushed  to  completion  as 
rapidly  as  possible  and  if  is  expected  that  by  November  1, 
the  current  will  be  turned  into  the  transmission  wires. 


TRANSMISSION  AT  22,000  VOLTS. 


Projectors  of  electric  transmission  plants  who  have  thus 
far  found  the  cost  of  copper  to  form  an  insuperable  obsta- 
cle in  the  building  of  proposed  transmission  plants  will  be 
interested  in  learning  that  the  General  Electric  Company 
is  to  undertake  the  building  of  transformers  for  delivering 
current  at  a  potential  of  22,000  volts,  as  is  shown  in  the 
contract  it  recently  secured  for  the  transmission  of  Niagara 
power  to  the  city  of  Buffalo,  for  the  operation  of  the  ears 
of  the  Buffalo  Railway  Company.  The  system  is  to  be  in 
operation  by  November  4th  next,  and  contrary  to  expecta- 
tions, the  system  of  transmission  employed  is  not  the  two- 
phase,  but  the  three-phase  system,  developed  by  the  engin- 
eers of  the  General  Electric  Company,  the  advantage  in  fa- 
vor of  the  latter  lying  in  the  fact  that  the  transmission  can 
be  effected  over  three  wires,  whereas  in  the  two-phase,  four 
wires  must  be  used  to  convey  the  same  amount  o'f  power. 
The  cost  of  the  fourth  wire  is  saved  by  the  use  of  the  three- 
phase  system. 

The  contracts  were  made  ibetween  the  Cataract  Con- 
struction Company  supplying  the  electricity,  and  the  Gen- 
eral Electric  Company,  and  between  the  latter  company 
and  the  Buffalo  Power  &  Conduit  Companv  controlling  the 
supply  and  distribution  of  the  Niagara  power  in  Buffalo, 
and  the  Buffalo  Railway  Companv.  The  contracts  pro- 
vide for  all  the  anparatus  and  machinery  necessary  for  the 
transformation  of,  transmission,  transformation  down,  eon- 
version  and  delivery  of  one  thousand  horse-power  to  the 


overhead  wires  of  the  Buffalo  Street  Railway  system. 

The  contract  with  the  Cataract  Construction  Company 
covers  three  of  the  air  blast  type  transformers.  These  will 
be  the  largest  transformers  ever  constructed,  and  will  step- 
up  the  Niagara  2200  volt  two-phase  current  to  either 
11,000  or  22,000  volts  three-phase.  Any  two  of  the  trans- 
formers together  will  deliver  2,500  horse-power;  the  third 
is  a  spare  one.  It  is  the  intention  of  the  Cataract  Con- 
struction Company  to  commence  transmission  operations  at 
11,000  volts,  and  later  to  increase  the  capacity  of  their  trans- 
mission system  by  increasing  the  potential  to  22,000  volts. 
The  transformers  will  be  designed  and  insulated  to  with- 
stand the  latter  pressure.  A  complete  system  of  air  blast 
apparatus  is  also  to  be  provided  for  cooling  these  transform- 
ers, as  well  as  a  marble  switchboard  with  all  necessary  in- 
struments for  controlling  their  operation; 

The  pole  line  will  he  erected  by  the  "White^Croshy  Co., 
and  will  have  capacity  sufficient  to  transmit  40,000  horse- 
power. This  line  will  run  from  the  transformer  house  at 
Niagara  Balls  along  the  two-mile  line  road  near  the  track 
of  the  New  Vork  Central  and  Erie  Railroads,  will  cross 
the  creek  at  Division  Street,  and  from  Tonawanda  to  the 
Buffalo  city  line  will  follow  the  canal  banks. 

For  transforming  the  power  down  and  converting  it  into 
that  suitable  for  street  railway  purposes,  the  Power  &  Con- 
duit Co.  will  purchase  four  static  transformers  of  about  350 
horse-nower  each,  and  two  500  horse-power  rotary  convert- 
ers. The  transformers  will  reduce  from  the  line  potential 
of  either  1 1,000  or  22.000  volts  to  400  volts,  at  which  volt- 
age the  three-nhnse  current'  will  be  turned  into  the  rotary 
converters,  and  then  converted  into  direct  railway  current 
of  550  volts.  These  transformers  and  converters  will  he 
set  up  in  the  Niagara  Street  nower  station.  The  latter  will 
be  comnound  wound,  and  will  operate  in  multiple  with  the 
steam-driven  generators  supplying  the  balance  of  the  nower 
necessary  for  the  operation  of  the  railwav  system.  Thev 
will  be  of  the  iron-clad  tvne  with  steel  frames,  with  col- 
lector rings  for  the  three-phase  current  at  one  end.  and  a 
commutator  for  the  direct  current  at  the  other.  Thev  will 
have  six  noles  and  will  run  at  500  revolutions  ner  minute, 
and  are  similar  to  that  placed  in  the  Niagara  power  lions" 
+n  furnish  current  to  the  Buffalo  iV  Niagara  Ead«  r'Prnnirl 
Work  will  be  begun  at  once  and  current  will  be  transmitted 
from  Niagara  to  Buffalo  before  winter  sets  in. 


^3  he  ^rade. 


In  Responding  to  Advertisements  in  this  Publication,  pleah 
mention  "The  Journal  of  Electricity" 


ELECTRIC  LOCOMOTIVES. 


The  first  electric  locomotive  of  any  considerable  size 
built  in  this  country  and  the  first  practical  electrical  lo- 
comotive in  the  world,  exhibited  by  the  General  Elec- 
tric Company,  at  the  Chicago  Exposition,  1893,  having 
a  rated  drawbar-pull  of  7000  pounds,  has  been  pur- 
chased by  the  Manufacturers  Street  Railway  Company 
of  New  Haven,  Conn.  It  is  equipped  with  air  brake, 
and  is  being  prepared  for  shipment  from  the  Schenec- 
tady works  within  a  very  few  weeks.  Its  total  weight  is 
thirty  tons,  and  it  will  be  utilized  to  haul  freight  cars 
from  the  junction  of  the  New  York  and  New  Haven 
Railway  at  Cedar  Hill,  which  is  about  one  mile  from  the 
New  Haven  passenger  depot,  to  the  works  of  the  Bige- 
low  Company,  manufacturers  of  boilers:  the  National 
Pipe  Bending  Company,  the  Quinnipiac  Brewing  Com- 
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pany,  the  New  Haven  Rolling  Mills  and  other  manu- 
facturing establishments  located  along  the  waiter  front 
at  some  distance  from  the  freight  yards  of  the  Consoli- 
dated Road. 

The  freight  cars  will  be  hanled  directly  into  the  yards 
of  the  manufacturers,  and  the  loads  will  be  collected  by 
the  electric  locomotive  and  hauled  to  the  imam  line  of 
the  X.  Y.,  X.  H.  &  H.  R,  R,  where  they  will  be  taken  up 
by  the  steam  locomotive  for  transportation  to  their  des- 
tination. The  length  of  the  line  along  which  this  lo- 
comotive will  run  is  nearly  two  miles,  the  maximum 
grade  against  the  load  being  about  2i  per  cent.  The 
guaranteed  speed  of  this  locomotive  grade  will  be 
seven  miles  an  hour,  with  a  heavy  load  behind  it,  but 
judging  by  its  performance  art  the  Lynn  works  of  the 
General  Electric  Company  it  will  probably  be  able  to 
largely  exceed  the  guarantee. 

All  the  locomotives,  which  the  General  Electric  Com- 
pany have  built  will  be,  when  this  one  is  delivered  at 
New  Haven,  in  service.  The  40-ton  locomotive  is  used 
as  a  switch  engine  at  the  Taftville  Cotton  Mills  at  Taft- 
ville,  while  the  three  96-ton  locomotives  are  engaged  in 
hauling  the  freight  trains  through  the  Belt  Line  tunnel 
of  the  B.  &  O.  Railroad;  indeed,  no  freight  train  is 
hanled  through  the  Belt  Line  tunnel  of  Baltimore  ex- 
cept by  the  electric  locomotives. 

The  matter  of  electric  traction  on  the  steam  roads 
since  the  successful  operation  of  the  elevated  roads  in 
Chicago,  the  branch  lines  of  the  X.  V.  X.  H.  &  H.  R.  R. 
and  the  B.  &  O.  main  line  with  apparatus  developed  by 
the  engineers  at  the  Schenectady  works  has  elicited  the 
interest  of  steam  railroads  all  over  the  world,  and  that 
we  are  on  the  eve  of  a  great  change  in  traction  methods 
can  no  lomier  be  doubted. 


HELIOS  ENCLOSED  ARC  LAMPS. 


The  new  Helios  150-hour  arc  lamps  which  have  just  been 
received  by  the  California  Electrical  "Works  are  adjusted 
at  the  factory  before  shipment  for  110-volt  circuits,  when 
not  otherwise  specified,  and  it  will  be  found  unnecessary  to 
alter  this  adjustment.  The  lamps  are  burned  singly  across 
direct  current  constant  potential  circuits.  The  carbon 
which  is  used  for  this  lamp  is  a  solid  half-inch  carbon  of 
special  make.  It  is  absolutely  necessary  to  use  these,  as 
other  carbons  will  not  burn  in  the  lamp. 

To  trim  the  lam]),  it  is  first  necessary  to  see  that  the  cyl- 
inder is  cleaned  thoroughly.  For  this  purpose  and  for  trim- 
ming, it  is  taken  out  of  the  lamp,  and  when  trimmed,  re- 
turned. For  the  purpose  of  cleaning,  a  dry  brush,  such 
as  is  commonly  used  in  cleaning  globes,  will  be  found  con- 
venient. 

It  is  not  necessary  to  take  the  cylinder  from  its  holder  for 
any  other  purpose  than  that  of  replacing  a  broken  cylin- 
der, and  then  sufficient  care  must  be  exercised  to  secure 
an  air  tight  joint  at  the  bottom.  The  carbon  which  is 
placed  into  the  cylinder  should  be  -VJ-  inches  long,  and 
should  lie  well  centered  so  as  to  secure  an  even  burning  of 
the  carbons.  After  the  cylinder  is  cleaned  and  a  carbon 
is  put  in.  the  alumnium  cap  is  put  on  and  it  is  ready  for  the 
lamp. 

The  lamp  is  trimmed  in  the  following  manner:  Insert 
the  positive  carbon  by  pushing  it  through  the  hole  in  the 
bottom  of  the  frame  and  through  the  hole  in  the  guide  plate. 
Be  careful  to  fasten  the  carbon  tightly  in  the  holder,  as 
the  lamp  will  be  short-circuited  should  the  carbon  drop  out. 
Xext  push  the  positive  carbon  up  into  the  lamp  so  that  the 
bottom  of  the  carbon  rests  on  the  guide  plate:  then  insert 
the  cylinder  (with  the  cap  on)  by  lifting  the  guide  plate  and 
allowing  the  cylinder  holder  to  drop  into  the  hole  in  the 


bottom  frame.  Lower  the  guide  plate  and  allow  the  posi- 
tive carbon  to  drop  through  it  and  into  the  cylinder.  Ail- 
just  the  outer  globe  and  the  lamp  is  ready  to  burn. 

When  the  lamp  is  first  hung,  the  guide  plate  should  be  so 
adjusted  as  to  just  clear  the  top  of  the  cap  without  resting 
on  it.  This  is  done  by  raising  or  lowering  the  nuts  inside 
of  the  lamp. 

The  carbon  which  is  left  over  from  the  positive  after 
burning  will  be  found  sufficient  to  serve  as  a  negative  in  the 
next  trimming.  A  lamp  which  is  burning  for  the  first 
time,  will  generally  be  slightly  unsteady  for  a  short  time. 
This  is  due  to  moisture  which  has  accumulated  in  the  globe 
and  lamp.  It  may  be  said  in  general  that  moisture  in  the 
cylinder  should  always  be  avoided,  and  the  carbons  should 
be  thoroughly  dry  when  put  into  the  lamp. 


POPULAR   REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS   OF   ELECTRICAL   ENGINEERING 

ON    THF    PACIFIC    COAST. 


Some  public  thoroughfares  are  created  great,  like  Market 
street,  others  are  made  great  by  street  car  lines,  like  Larkin, 
Mission,  Devisadero  and  other  young  and  growing  business 
streets.  Others  have  greatness  thrust  upon  them.  It  is  unsafe, 
however,  for  a  street  to  wait  for  greatness.  A  combination  be- 
tween the  property-owners  and  a  street  car  line,  as  in  the  case 
of  Mission  street,  will  produce  results  far  more  speedily.  The 
■way  to  make  a  great  street  is  to  induce  people  to  walk  along  it 
and  transact  business.  How  can  this  be  done  more  effectually 
than  by  laying  a  smooth  pavement  and  building  a  good  car  line? 
— San  Francisco  Post. 

Interior  portions  of  Sonoma  county,  as- the  other  interior  por- 
tions of  our  state  are  taxed  in  the  form  of  railroad  tariff,  "all  the 
traffic  will  bear."  We  hail  with  delight  the  suggestion  to  build 
electric  roads  in  many  portions  of  our  county.  If  the  promoters 
will  see  to  it  that  they  can  carry  freight  as  well  as  passengers  as 
far  as  tide-water,  it  will  be  great  boon  to  farmers.  In  fact  all 
our  business  men  as  well  as  farmers  could  afford  to  give  a  good 
bonus  to  secure  such  competition.  Electric  roads  owing  to 
cheap  building  and  operating  expenses  might  be  of  untold  ben- 
efit to  this  county. — Santa  Rosa  (Cat)  Farmer. 

As  the  transmission  of  electric  power  for  long  distances  is  be- 
coming more  and  more  a  demonstrated  fact,  a  change  in  the  mo- 
tive power  of  the  country  is  becoming  an  acknowledged  cer- 
tainty, and  is  attracting  the  attention  of  engineers  and  manu- 
facturers throughout  the  country.  A  few  days  ago  Eastern  mem- 
bers of  the  American  Association  of  Civil  Engineers,  who  have 
been  making  a  tour  of  the  coast,  paid  a  visit  to  the  great  dam 
on  the  American  River  near  Folsom.  and  the  Sacramento  Elec- 
tric Light  and  Power  Company's  mammoth  long-distance 
transmission  plant.  On  their  return  to  Sacramento  they  ex- 
pressed their  astonishment  at  what  they  saw  at  Folsom.  The  big 
dam.  they  declared  was  a  magnificent  piece  of  engineering  skill, 
snd  the  electric  plant,  which  sends  its  thousands  of  horse  power 
twenty  miles  to  the  city— the  greatest  enterprise  of  the  kind  in 
the  country. 

It  is  only  a  question  of  time  when  the  streams  flowing  from  the 
Sierras  will  be  utilized  for  the  generating  of  electricity,  furnish- 
ing power  for  not  only  manufacturing  enterprises,  but  also  for 
running  thousands  of  quartz  mills,  thus  settling  the  question  of 
the  cheap  extraction  of  the  precious  metal  from  the  ores  of  the 
thousands  of  rich  leads  only  waiting  for  this  wonderful  power  to 
be  developed  and  utilized  to  make  it  profitable  to  the  miner  to 
open  up  these  treasures  hidden  in  the  rock-ribbed  mountains 
and  foot  hills  of  this  State.  Electricity  will  not  only  furnish  the 
motive  power  for  the  running  of  quartz  mills  and  hoisting  work:,, 
more,  the  time  is  coming,  and  not  far  distant,  when  rebellious 
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■.ill  be  cheaply  and  successfully  treated  with  this  wonderful 
agent,  electricity,  increasing  the  gold  production  of  the  State  by 
millions.  Here  is  a  profitable  field  for  the  capitalist,  who.  while 
rendering  great  service  to  the  State,  can  put  money  in  his  purse, 
by  erecting  electric  plants  throughout  the  mining  sections  of  the 
State. 

Another  advantage— the  use  of  electricity  generated  by  water 
power,  will  preserve  the  timber  sections,  now  being  denuded  to 
furnish  fuel  for  steam  power  for  the  running  of  mining  machinery 
and  mills.  The  success  of  the  enterprise  is  demonstrated  at 
Folsom — let  the  number  be  increased  indefinitely.  The  Amador 
c;nal  could  furnish  power  for  a  large  section  of  mining  country. 
The  same  amount  of  water  required  to  run  a  twenty  stamp  mil! 
with  water  power,  would  generate  electric  power  sufficient  to 
run  a  hundred  stamps.  We  suggest  that  the  Amador  Canal  Com- 
pany investigate  this  subject— there  is  a  great  field  open  to  that 
corporation.— Oakland  (Cal.)  Tribune. 


Jperscnal 

Mr.  Chas.  C.  Moore.  Pacific  Coast  representative  of  a  number 
o.r  select  steam  specialties,  is  East  on  a  business  trip. 

Dr.  F.  A.  C.  Perrine,  Professor  of  the  Department  of  Electri 
cal  Engineering  of  the  Leland  Stanford  Jr.,  University,  has  been 
summering  at  Lake  Tahoe. 

Mr.  C.  H.  Plunkett  of  the  Sprague  Electric  Elevator  Co.,  has 
returned  to  New  York  after  having  completed  'the  Sprague  ele- 
vator installation  in  the  Parrott  and  Safe  Deposit  buildings,  San 
Francisco. 

Prof.  C.  L.  Cory  of  the  Electrical  Engineering  Department  of 
the  University  of  California,  has  been  spending  the  summer  va- 
cation in  examining  the  various  transmission  plants  and  projects 
in  Central  California. 

Mr.  Theodore  E.  Th'eberath  of  the  electrical  engineering  staff 
of  the  Stanley  Electric  Manufacturing  Co.,  has  been  assigned 
the  electrical  engineership  of  the  Pacific  Coast  office  of  that  con- 
cern at  106  Market  street,  San  Francisco. 

Mr.  Mark  A.  Replogle,  chief  engineer  of  the  Replogle  Gover- 
nor Works  of  Akron,  Ohio,  is  in  Oregon  City,  Oregon,  where 
In:  has  been  installing  Replogle  governors  on  the  turbines  of 
Station  E  of  the  Portland  General  Electric  Company. 

Mr.  Edgar  E.  Stark,  constructing  engineer  for  the  Stanley 
Electric  Manufacturing  Co.,  leaves  for  Bonita,  Mont.,  on  Au- 
gust 30th,  to  superintend  the  installation  of  a  large  Stanley 
power  transmission  plant.  Mr.  Stark  has  been  on  the  Pacific 
Coast  a  little  over  a  year  and  has  made  hosts  of  friends  in  every 
blanch  of  the  electrical  industry  who  hope  for  his  early  return. 


Reports  of  the  Jfflonih , 


INCORPORATION 


The  Alaska  Electric  Light  &  Power  Co.,  of  Juneau,  Alaska. 
Capital  Stock,  $roo,ooo.  Organizers:  Robert  Duncan  Jr..  J.  P. 
Corliss,  A.  W.  Corbur  and  J.  F.  Malcolm.  This  company  is 
form..!  under  the  Oregon  statue  made  applicable  to  the  District 
of  Alasl  a. 

Los  Angeles,  Cal —The  Water,  Electric  &  Power  Company  of 
Los  Angeles;  capital  stock,  $,3,000,000.  Objects;  to  acquire  and 
develop  water  rights  and  to  generate  and  transmit  electricity. 
Directors,  C.  E.  Brooks,  W.  H.  Shinn,  W.  W.  Everett,  G.  W. 
Eentley,  A.  W.  Bagley,  A.  A.  Stoiber  and  L.  Friel. 

San  Francisco,  Cal.— The  San  Francisco  and  San  Mateo  Rail- 


way Company  has  been  reorganized  and  incorported  with  the 
following  Board  of  Directors:     A.  B.  Spreckels,  president;   John 

A.  Buck,  vice-president  and  general  manager;  Walter  D.  K.  Gib- 
son, treasurer;  D.  Clayton,  secretary:  directors — J.  D.  Spreck- 
els. Nicholas  Ohlandt.  Capital  Stock,  $1,000,000  in  $100  shares 
and  501  shares  being  subscribed  as  follows:    J.  D.  Spreckels,  A. 

B.  Spreckels,  John  A.  Buck  and  Nicholas  Ohlandt  125  shares 
each  and  Walter  D.  K.  Gibson  1  share. 


TRANSMISSION, 


Sutter  Creek,  Cal. — Knight  &  Co.  are  building  the  water  wheels 
for  the  Pioneer  Electric  Power  Company,  of  Ogden,  Utah. 

Nevada  City.  Cal. — Definite  plans  have  not  been  agreed  upon 
as  yet  regarding  the  electric  and  water  power  plant  for  the  Alli- 
son  ranch   mine. 

Coulterville,  Cal. — Two  electric  power  schemes  are  projected  for 
ihis  location,  one  by  H.  H.  Clark,  utilizing  water  front  the  Mer- 
eed  river,  and  the  other  by  Captain  H.  H.  Ward,  utilizing  the 
power   of   Broadhead   dam. 

Livermore.  Cal. — The  Livermore  Water  and  Power  Company 
i-  soon  to  be  incorporated  for  the  purpose  of  developing  the  Mocho 
water  proposition,  furnishing  water  and  power  for  operating  an 
electric  plant  for  Livermore. 

Redding,  Cal. — Dr.  "W.  II.  Garlick,  owner  of  the  Calumet  mill 
and  mine,  will  establish  an  electric  power  station  of  300  li.p.  for 
operating  the  quartz  mills  in  Old  Diggins  and  the  Hart  mine, 
"liic-h  alone  has  contracted  for  100  h.p.  Almarine  B.  Paul  is  Dr. 
Garlick's  agent. 

St.  Helena.  Cal. — It  is  rumored  that  the  Eds*  Hill  property 
has  been  sold  by  Ernest  Diehman.  of  New  York,  to  an  electric 
company  in  that  city,  ami  that  it  is  proposed  to  put  in  a  water 
storage  system  from  which  sufficient  power  can  be  generated  to 
operate  an  electric  railroad  and  light  plant  from  San  Franscisco 
Bay  to  Calistoga.  J.  M.  Graham  has  made  a  careful  investigation 
of  the  water  in  the  mountains  back  of  Edge  Hill  and  says  that 
the  place  affords  the  construction  of  one  of  the  finest  storage 
systems  he  has  ever  seen. 


LITIQATION. 


San  Francisco,  Cal. — It  is  reported  that  the  Western  Electric 
Company  of  Chicago,  constituting  the  manufacturing  branch  of 
the  American  Bell  Telephone  Company,  has  instituted  suits 
against  the  Standard  Telephone  Company  in  the  United  States 
Circuit  Court  for  the  western  district  of  Wisconsin,  on  the  in- 
fringement of  patents  numbered  256,258,  309,617,  303,714.  299.926, 
27,522,  28,266,  said  to  cover  telephone  connections,  bell  appar- 
atus, switchboard  appliances  and  general  office  mechanism,  upon 
all  of  which  the  American  Bell  Telephone  Company  holds  unex- 
pired patents.  The  Standard  Telephone  Company  is  operating 
exchanges  in  Portland,  Sacramento  and  San  Jose  which  are  vi- 
tally interested.  These  suits  are  said  to  be  independent  of  the 
Berliner  case,  covering  the  basis  patent  of  the  transmitter,  now 
pending  in  the  United  States  Supreme  Court. 

Los  Angeles,  Cal. — Judge  Wellburn  of  the  United  States  Cir- 
cuit Court  has  overruled  the  demurrer  of  the  defendant -in  the 
cause  of  the  Western  Union  Telegraph  Company  vs.  the  Los 
Angeles  Electric  Company.  An  essential  fact  of  the  complain- 
ants case  was  that  the  wires  of  the  defendant  corporation  had 
been  placed  so  near  to  the  wires  of  the  complainant  as  to  seri- 
ously impair  the  efficiency  of  the  latter  by  induction,  and  the 
Court  in  passing  upon  the  contention  of  the  defendant,  that  an 
electric  company  carrying  on  the  business  of  street  lighting  has 
paramount  right  of  occupancy  held  that  the  wires  may  be  so  ad- 
justed that  both  companies  can  use  the  same  side  of  the  street 
without  electrical  interferance  and  that  the  question  which  of  the 
companies  must  make  this  adjustment  of  its  wires  depends  upon 
the  question  of  which  company  was  prior  in  its  occupancy  of  the 
streets  with  its  wires. 
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TRANSPORTATION. 


Nevada  City,  Cal. — A  150  k\v.  Stanley  induction  motor  now  op- 
cates  the  Gold  Hill  Mine. 

Santa  Ana,  Cal. — E.  I.  Tolle  has  been  granted  a  franchise  for 
an  electric  road  along  main  street. 

Santa  Monica,  Cal. — The  Pasadena  and  Pacific  Electric  Rail- 
way Co.,  has  completed  its  extension  to  the  southern  portion  of 
the  city. 

Phoenix,  Ariz. — D.  A.  Abrams  has  applied  for  an  electric  rail- 
way franchise,  agreeing  to  commence  work  within  six  months 
and  to  spend  $100,000  on  the  road. 

Everett,  Wash. — The  electric  railway  system  is  being  ex- 
tended to  Hotel  Monte  Cristo  and  to  the  paper  mill  and  nail 
works  wharf,  involving  about  2.000  feet  of  track. 

Seattle,  Wash. — The  Boston  &  Seattle  Company  is  installing 
an  electric  power  plant  for  its  mines  in  the  Miller  Creek  district. 

Angels,  Cal. — Lewis  J.  Hutchinson  is  working  up  a  power 
transmission  plant. 

Other  motors  will  be  placed  in  various  shops  as  fast  as  they  can 
be  secured,  until  all  the  shops  are  supplied.  It  is  calculated  that 
a  large  saving  in  cost  of  operating  machinery  will  be  made  by  the 
introduction  of  electricity. 

City  of  Mexico,  Cal. — H.  S.  Jacobs  is  endeavoring  to  secure 
control  of  the  water  power  available  at  a  point  three  miles  below 
the  junction  of  the  Amacusac  and  Baranquillo  rivers,  presum- 
ably for  electric  transmission  purposes. 

Tucson,  Ariz.  Otho  Moses  is  authority  for  the  statement  that 
the  Ripsey  Mine,  65  miles  north  of  here,  will  install  an  electric 
transmission  plant  operated  by  water  power  shortly.  The  mine 
is  owned  by  the  Norman  Mining  and  Milling  Company  of  San 
Francisco. 

Santa  Barbara,  Cal. — The  Santa  Barbara  Consolidated  Elec- 
tric Railway  Company  commenced  the  active  construction  of  its 
system  on  June  22nd.    All  of  the  iron  and  ties  are  on  the  ground 

Seattle,  Wash. — The  Ranier  Avenue  Electric  line  is  extending 
its  system  to  Renton. 

Fresno,  Cal. — After  two  months'  delay  the  180  horse-power 
General  Electric  Induction  motor  for  the  Sperry  Flour  Mill  in 
this  city  has  arrived  and  is  now  being  erected.  It  will  be  oper- 
ated from  the  three-phase  transmission  circuit  of  the  San  Joaquin 
Electric  Company. 

Newcastle,  Cal. — The  Central  California  Electric  Company  has 
awarded  the  contract  for  two  pairs  of  48-inch  Pelton  wheels  to 
operate  the  Westinghouse  generators  for  its  transmission  circuit 
l.o  Sacramento,  28  miles  distant.  The  wheels  will  run  at  400  r.  p. 
m.    under  a  420-foot  head. 

Oakland,  Cal. — The  Oakland  Consolidated  Street  Railway  Co.. 
is  equipping  its  cars  with  a  substitute  for  fenders  consisting  of 
two  strong  iron  rods  bolted  securely  to  the  front  of  the  car  in  a 
position  to  enable  them  to  be  easily  grasped  by  the  person  who 
is  in  danger  of  being  run  over. 

Phoenix,  Ariz. — The  Co-Operative  Mining  and  Milling  Com- 
pany, is  operating  an  electric  plant  on  the  Agua  Fria  river,  five 
miles  east  of  Bumble  Bee,  consisting  of  a  50  h.  p.  Westinghouse 
dynamo,  driven  by  a  Pelton  wheel,  running  under  a  202  foot  head. 
It  is  probable  that  the  plant  will  be  largely  extended  after  the 
election. 

Riverside,  Cal. — The  City  Trustees  have  fixed  the  rates  for 
electric  power  from  the  municipal  plant  at  $4.00  per  horse  power 
per  month  for  the  first  and  $3.00  per  horse  power  per  month  for 
each  subsequent  horse  power.  The  power  is  sold  to  the  city  bv 
the  Redlands  Electric  Light  &  Power  Company  at  $,3.00  per 
horse  power  per  month. 

Toluca,  Mex. — The  Toluca  Electric  Light  and   Power  Com- 


pany, owned  by  Messrs.  Henkel  Bros.,  has  been  inaugurated  by 
Governor  Villada,  of  the  State  of  Mexico.  Westinghouse  appa- 
ratus is  used  throughout  and  the  plant  was  installed  under  the 
engineership  of  J.  A.  Sternefeld,  manager  for  G.  &  O.  Brannish 
&  Co.,  of  the  City  01    .Mexico. 

Stockton,  Cal. — The  electric  railway  system  in  this  city  is  now 
operated  from  a  100  kw.  multipolar  General  Electric  generatoi 
driven  by  a  125  horse  power,  Otto  gas  engine  consuming  natural 
gas.  In  delivering  122  horse  power  the  engine  used  about  2,oon 
feet  of  gas  per  hour.  Heretofore  the  company  has  been  burning- 
natural  gas  under  its  boilers. 

Sacramento,  Cal. — The  first  electric  motor  operated  by  power 
transmitted  from  Folsom,  used  in  the  Southern  Pacific  Railroad 
shops,  has  been  placed  in  the  spring  shop.  This  is  to  be  followed 
by  a  10  h.  p.  motor  in  the  tube  shop,  a  50  h.  p.  motor  in  the 
boiler  shop,  a  50  h.  p.  motor  in  the  foundry  and  a  10  h.  p.  railway 
motor  is  to  be  placed  on  the  transfer  table. 

Spokane,  Wash. — B.  C.  Rtblet  and  Major  Chapmen  of  this  city 
have  located  a  water  right  at  the  falls  in  the  Pend  d'Oreille  river 
a  few  hundred  yards  above  its  confluence  with  the  Columbia,  and 
has  made  all  surveys  and  estimates  for  a  water  power  and  elec- 
tric transmission  plant  to  supply  electric  power  for  operating  the 
mining  interests  in  and  about  Rossland  and  Trail,  B.  C. 

San  Francisco,  Cal. — The  Commercial  Steam  Power  Company 
at-  present  supplying  steam  power  to  the  many  printing  offices  in 
the  printing  district,  is  erecting  a  150  kw.  Stanley  generator,  to 
be  used  for  power  transmission  purposes  in  the  displacement  of 
the  extensive  system  of  shafting  and  belting  that  is  now  carried 
underground  through  the  several  blocks  of  the  district. 

Monterey,  Cal. — The  Monterey  Power  Company  has  resumed 
work  on  its  flume  and  pole  line  near  the  Little  Sur  river  after 
nine  months  of  litigation  over  land  rights  and  privileges.  The 
electric  power  generated  will  be  transmitted  23  miles  to  Mon- 
terey and  Pacific  Grove,  where  it  will  operate  the  electric  light 
street  railway  systems. 

Redlands,  Cal.— A.  H.  Smiley  has  ordered  a  preliminary  survey 
for  the  proposed  electric  railway  to  Fredalda  Park.  This  will  be 
a  mountain  railway  and  Engineer  McPherson  who  built  the  Mt. 
Lowe  Railway  is  now  at  work  on  the  survey.  A  portion  of  the 
power  for  this  road  will  be  obtained  from  the  canyon  along  the 
route  and  the  balance  will  be  taken  from  the  Redlands  plant. 

Coulterville,  Cal. — G.  F.  Allardt,  C.  E..,  and  M.  E.,  and  party 
are  at  work  on  the  survey  for  the  Mariposa  Electric  Power  Com- 
pany, and  the  party  is  at  present  located  at-Camp  Mariposa 
which  is  also  the  headquarters  of  Chas.  T.  Lindner,  the  promoter 
of  the  enterprise.  The  company  is  to  be  incorporated  shortly, 
and  it  is  proposed  to  provide  for  the  installation  of  4.000  horse 
power.  If  necessary  about  7,000  horse  power  can  be  readily  de- 
veloped. 

Ogden,  Utah. — The  contract  for  the  power  house  of  the  Pio- 
neer Electric  Power  Company  has  been  awarded  to  William 
Fisher  for  $19,097.  And  the  contract  for  the  electrical  equip- 
ment has  been  awarded  to  the  General  Electric  Company.  The 
transmission  circuit  will  extend  from  the  mouth  of  Ogden  Can- 
yon to  this  city,  and  thence  to  Salt  Lake  City,  38  miles  distant. 
The  line  will  be  completed  in  about  four  months,  and  the  original 
installation  provides  for  delivery  of  5000  horse-power  in  Salt 
Lake  City.  The  entire  plant  involves  an  outlay  of  $1,250,000  and 
20,000  h.  p.  of  water  power  is  available. 

Azusa,  Cal. — E.  C.  Seymour  of  San  Bernardino,  representing 
Los  Angeles  and  San  Francisco  capitalists,  has  been  prospecting 
tiie  San  Gabriel  Canyon,  and  will  favor  the  establishing  of  a  sys- 
tem of  reservoirs  and  the  building  of  about  14  miles  of  pipe  line 
which  will  develop  about  4000  h.  p.  from  seven  Pelton  wheels  run- 
ning under  a  head  of  2000  feet.  The  survey  shows  that  there 
are  to  be  26  tunnels  and  about  15,000  feet  of  cuts  through  the 
granite  slopes  to  carry  the  48-inch  wooden  pipes.  For  about 
7  miles    the     water     will     have     a     fall  of  eight  feet    per  mile, 
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and  bids  for  the  construction  work  will  be  advertised  for  as  soon 
as  the  engineer's  reports  can  be  prepared.  A.  C.  Balch,  for- 
lVierly  of  the  Union  Power  Company  of  Portland,  is  promoting 
the  enterprise,  and  W.  G.  Kerckhoff  of  Los  Angeles  is  one  of  the 
ii.terested  capitalists. 

San  Diego,  Cal. — The  Citizens  Traction  Co.,  has  placed  its  new 

system  in  operation  on  July  28th The  San  Diego  Electric 

Railway  Co.,  has  applied  for  permission  to  extend  its  16th  street 
line  on  various    streets  to  25th     street,  thence     northerly  to  the 

p'esent  terminus  of  the  "D"   street  line The   San   Diego 

Electric  Railway  Company  has  sent  a  communication  to  the 
council  agreeing  to  furnish  water  and  sprinkle  streets  that  its 
lines  travers  at  one-half  the  present  expense.  This  will  necessi- 
tate the  laying  of  a  large  ten-inch  mains  and  to  building  a  sheel 

steel  reservoir  holding  250.000  gallons The  new  plant  of 

the  Citizens  Traction  Company  consists  of  two  400  horse  powei 
Corliss  engines;  four  100  horse  power  flue  boilers;  two  100  kw. 
General  Electric  Generators  and  ten  double  G.  E.  800  equip- 
ments  The  San  Diego  Electric  Railway  Company  has  in- 
stalled a  200  horse  power  General  Electric  multipolar  generator. 

City  of  Mexico,  Mex. — J.  Q.  L.  Lamae,  Manager  for  General 
Fhisbies  Tramvias  at  Jalapa,  reports  that  half  of  the  grading  is 
completed  and  that  track  laying  will  soon  be  actively  prosecuted. 
This  will  be  the  first  electric  railway  in  Mexico,  and  should  the 
system  meet  with  favor,  other  roads  will  be  rapidly  equipped. 
The  road  will  be  operated  by  water  power,  there  being  about 
5.000  horse  power  available.    The  electric  power  plant  will  cost 

about  $100,000  and  will  probably  be  completed  by  Christmas 

.  .The  third  payment,  amounting  to  $825,000,  on  the  purchase 
price  of  the  district  railways  of  the  City  of  Mexico  was  made  on 
July  6th,  and  on  July  30th  a  meeting  of  the  company  was  held 
at  its  offices,  No.  12  Calle  de  Santa  Clara,  to  perfect  the  dissolu- 
tion of  the  old  company  and  close  up  its  accounts.  Thos.  H. 
McLean  is  General  Manager  of  the  new  company.  The  trolley 
system  is  to  be  used,  but  the  type  of  apparatus  has  not  yet  been 
selected. 

Los  Angeles,  Cal. — Ordinance  No.  3.649  granting  an  electric 
railway     franchise  to  H.  G.  Wilshire  has  been  revoked  by  the 

passage  of  Ordinance  No.  3.761 Ordinance  No.  3,586  has 

been  passed  granting  to  the  Mateo  Street  and  Santa  Fe  Avenue 
Street  Car  Company  permission  to   convert  its  horse  car  lines 

into  a  single  or  double  track  electric  railway  system W.  H. 

Cook  has  secured  a  subsidy  of  $13,000,  in  view  of  which  the  Los 
Angeles  Traction  Co.,  will  extend  its  line  in  the  south-western 

portion  of  the  city  to  Western  Avenue The  800  kw.  Walker 

.generator  for  the  Los  Angeles  Railway  Company  is  beinir 
erected  under  the  superintendence  of  C.  H.  Baker,  recently  of 

Detroit The  Traction  Company's  extension  from  Vermont 

Avenue  on  Vine  street,  Rosedale  Avenue  and  Adams  street  to 
Western  Avenue  is  in  operation W.  H.  Workman  has  pe- 
titioned the  council  to  advertise  for  a  franchfse  to  Boyle  Heights 
by  route  consisting  of  a  number  of  streets  which  are  now  used 
by  the  Los  Angeles  Railway  Co. 
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Before  proceeding  to  a  description  of  the  recently  com- 
pleted electric  transmission  of  the  Big  Cottonwood  Power 
Oo'iflpany  it  is  well  to  briefly  review  the  natural  advantages 
of  the  country  contiguous  to  Salt  Lake  City  in  order  that 
an  accurate  idea  of  the  importance  and  far-reaching  effect 
of  the  enterprise  may  be  appreciated.     It  has  been  pointed 


bide,  etc.,  all  the  raw  materials  are  on  the  ground,  and  cheap 
power  only  is  needed.  The  electro-deposition  of  copper 
will  certainly  grow  into  a  huge  industry,  for  the  extensive 
leads  of  copper  ores  are  as  yet  undeveloped.  A  large  cop- 
per smelting  plant  has  recently  been  placed  in  operation. 
The  electro-deposition  of  gold  and  silver  is  also  a  coming 
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out  in  an  article  by  Mr.  Geo.  Heli  Guy,  in  the  Electrical 
Engineer,  that  cheap  electric  power  for  Salt  Lake  City  and 
vicinity  will  open  up  unequalled  opportunities  for  various 
electrical  enterprises  not  only  in  the  delivery  of  power  for 
the  operation  of  existing  installations,  but  also  for  electro- 
chemical work.  The  district  has  bauxite  in  abundance, 
and  in  this  industry  power  is  all-important,  and  freight  is 
hardly  considered.  For  the  manufacture  of  salt  products, 
bleaching  powder,  disinfectants,  soda,  sodium,  calcium  car- 


industry  which  will  rapidly  expand  when  cheap  current 
increases  the  economy  of  the  process.  These  are  classes  of 
work  depending  for  their  successful  prosecution  almost  en- 
tirely on  power,  and  requiring  materials  mined  or  found  in 
the  Salt  Lake  country  in  enormous  abundance.  In  mills 
and  factories  the  ordinary  industrial  operations  likely  to 
be  created  by  cheap  power  are  wool  scouring,  paper  making, 
the  manufacture  of  cotton  fabrics  and  the  making  of  flour. 
With  the  increase  in  these  factories  there  will  be  a  call 
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for  better  facilities  for  iron  workers  and  engineering  work, 
which  will  require  further  power.  There  will  be  a  prompt 
and  large  demand  for  current  for  electric  transit.  Cheap 
power  will  enable  trolley  lines  to  be  pushed  out  all  over 
the  Salt  Lake  Valley  to  be  used  for  bringing  farm  produce 
into  the  city  and  ores  to  the  smelters.  With  these  improved 
facilities  for  transportation,  the  farming  industry  of  the 
Salt  Lake  Valley  will  increase  enormously,  and  a  large  fruit 
trade  will  be  established.  Three  electric  roads  are  already 
operating  successfully;  the  Salt  Lake  City  Eailroad  Com- 
pany, the  Salt  Lake  Rapid  Transit  Company  and  the  "West 


There  are  four  large  smelters  and  five  sampling  works. 
These  smelters  and  the  mines  require  large  quantities  of 
power  continuously  through  the  year,  and  though  the  ap- 
plication of  electricity  to  mining  is  somewhat  slow,  it  will 
surely  become  general.  The  Ontario  mine  has  taken  the 
lead  iby  putting  in  a  small  monocyclic  light  and  power  plant, 
utilizing  the  water  from  the  great  drain  tunnel. 

The  Big  Cottonwood  river  forms  the  drainage  of  the 
Wahsatch  range  of  the  Eocky  Mountains,  lying  immedi- 
ately hack  of  Salt  Lake  City,  and  the  lakes  entering  into 
the  Big  Cottonwood  canyon,  lie  at  altitudes  of  from  11,000 
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Side  Rapid  Transit  Company,  operating  in  the  aggregate 
upward  of  100  miles  of  track  and  about  100  cars.  These 
roads  already  stretch  out  from  5  to  10  miles  from  the  centre 
of  the  city.  The  output  of  gold  and  silver  ore  with  lead 
bases  is  infinitely  larger  than  statistics  show,  owing  to  the 
fact  that  enormous  quantities  of  ore  are  shipped  to  Colorado 
smelters.  Before  long  these  ores  will  be  smelted  in  Utah 
by  electrical  processes.  The  headquarters  of  the  large 
mines,  such  as  the  Ontario,  Centennial,  Eureka,  Mammoth, 
Anchor,  Crescent/Silver  King  and  the  various  mines  in 
Park  City,  Tieutic.  Bingham  and  Mereur,  are  all  located  in 
Salt  Lake  City.  The  first  successful  practical  application 
of  the  cyanide  process  for  extracting  gold  ores  was  made 
at  the  Mereur  mines  located  within  10  miles  of  the  city. 


to  13,000  feet  above  the  sea,  so  that  difference  of  level  is 
considerable  even  when  the  water  is  made  to  give  up  its 
energy  at  a  point  some  thirteen  miles  southeast  of  Salt  Lake 
City.  As  a  matter  of  fact,  the  company  has  available  over 
1,000  feet  of  fall  in  various  spots,  but  at  present  is  using  less 
than  400.  The  power  station,  illustrated  on  page  22,  is  sit- 
uated in  the  canyon  at  "The  Stairs,"  about  14  miles  by  pole 
line  from  the  distributing  of  "step-down"  station  of  the 
Salt  Lake  and  Ogden  Gas  and  Electric  Light  Company,  in 
Salt  Lake  City.  At  this  point  there  is  a  minimum  flow  of 
3,400  ciihic  feet  per  minute,  which,  working  under  380  feet 
head,  produces  2,447  horse  power  any  and  every  honr  in 
the  year.  During  nine  months  of  each  year.it  will' give 
nearly  4,000  horse  power.     The  frontispiece  illustrates  the 


Number  2] 


THE   JOURNAL   OF    ELECTRICITY. 


23 


storage  reservoir  at  the  head  of  "The  Stairs,"  which  has 
an  available  capacity  of  24  hours'  continuous  flow  of  the 
stream,  making  all  of  the  water  available  toy  using  an  ex- 
cess during  maximum  loads  and  allowing  the  reservoir  to 
accumulate  during  minimum  loads.  58,800  boirse  power 
per  day  of  24  hours^  is  looked  for  from  this  source,  of  which 
68  per  cent,  can  be  delivered  in  Salt  Lake  City  in  contract 
form,  making  40,000  ttiorse  power  hours  net  daily.  The 
68  per  cent,  efficiency  is  derived  from:  PeJlton  water 
wheels  80  per  cent.,  General  Electric  Company  generators 
94  per  cent.,  G.  E.  transformers  (raising)  97-i  per  cent.,  line 


The  outside  dimensions  of  tihe  generating  station  are  34 
feet  by  100  feet.  The  generating  plant,  a  view  of  one  half 
of  which  is  shown  on  page  23,  consists  of  four  450  kilowatt 
three-phase  00-eycle  General  Electric  generators,  separately 
excited,  non-compounded,  set  with  armatures  parallel  to 
each  other,  facing  up  in  true  line  in  the  building.  Each 
generator  is  driven  directly  by  one  heavy  special  Pelton 
wheel,  60  inches  in  diameter,  provided  with  two  nozzles  of 
3\  in.  diameter.  The  nozzles  are  provided  with  hood  valves 
for  shutting  off,  so  that  both  good  regulation  and  econom- 
ical use  of  water  are  secured.     Each  nozzle  at  370  feet  effeet- 
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transmission  95  per  cent.,  G.  E.  transformers  (reducing) 
97|  per  cent.,  or  a  total  of  684  per  cent.  The  map  of  the 
reservoir  shows  a  pipe  line  extending  from  the  head  gates. 
submerged  in  the  bottom  of  the  reservoir,  to  a  penstock  or 
receiver  wood  housing  with  ''grizzlies"  located  just  below 
the  bridge.  This  pipe,  of  steel-banded  redwood,  is  an- 
chored to  the  bottom  by  rock  piles,  and  is  to  be  used  in  the 
event  of  its  being  necessary  to  drain  the  reservoir,  without 
interfering  with  the  running  of  the  station.  This  is  ac- 
complished by  closing  the  headgate  valves,  and  the  station 
■can  thus  be  supplied  from  the  natural  flow  of  the  stream, 
during  such  time  as  the  reservoir  might  be  empty.  The 
steel  pipe  line  was  built  by  the  Eraser  &  Chalmers  Company 
of  Chicago. 


ive  head,  produces  310  mechanical  horse  power,  and  drives 
the  wheel  at  300  revolutions  per  minute,  its  economical 
speed.  The  water  wheel  is  keyed  directly  on  the  armature 
shaft,  and  in  addition  to  the  generators  named,  four  124, 
kilowatt  exciters  are  connected  together  in  pairs  by  coup- 
lings, each  set  being  driven  by  a  14-inch  Pelton  Wheel,  with 
cast  housings.  Each  set  consists  of  two  generators  and  two 
wheels,  built  up  on  a  east-iron  base-plate,  making  a  rigid 
and  direct  connection.  This  application  provides  exciting 
energy  in  two  units,  and  at  all  times  either  one  or  two  ex- 
citers are  in  reserve.  The  exciters  are  to  toe  run  in  multi- 
ple, and  all  connected  to  one  common  "bus  line"  on  the 
switchboard.     The  three-phase  generators  are  also  operated 
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in  parallel.  There  are  six  raising  transformers,  265  kilow- 
atts each,  of  General  Electric  make. 

The  station  switchboard  consists  of  5  panels  with  com- 
plete controlling  and  indicating  apparatus,  and  there  is  a 
3-panel  raising  transformer  switchboard.  At  the  step- 
down  or  distributing  station,  there  is  a  3 -pan  el  reducing 
switchboard,  with  proper  regulating  apparatus.  The  ap- 
paratus is  protected  by  ball  lighting  arresters,  and  the  trans- 
formers are  cooled  by  two  Sturtevant  exhaust  fans  driven 
by  two  5-horse  power  induction  motors. 

The  915  poles  for  the  line  construction  were  selected  from 
live  growth  of  Sand  Point  (Idaho)  cedar.  The  smallest  are 
40  feet  long,  and  8  inches  in  diameter  at  the  top.  They 
are  placed  100  feet  apart.  The  line  conductors  will  con- 
sist of  12  wires,  four  circuits  of  three  wires  each,  but  only 
three  such  circuits  are  now  in  position.  All  wires  are  of 
No.  2,  soft-drawn  bare  copper,  and  connected  to  the  same 
common  "bus  line,"  at  the  generating  and  at  the  distribut- 
ing station.  The  line  loss,  in  delivering  1,520  kilowatts 
at  10,000  volts,  is  something  less  than  5  per  cent. 

The  transmission  line  from  generating  to  distributing 
station  is  1-1  miles  by  pole  line.  The  distributing  station  is 
owned  by  the  Salt  Lake  and  Ogden  Gas  and  Electric  Light 
Co.,  who  rent  it  to  the  Big  Cottonwood  Power  Company 
at  a  nominal  rent.  It  contains,  for  "step-down"  transform- 
ation, nine  160  kilowatt  air  blast  transformers,  from  the 
secondary  side  of  which  the  Electric  Light  Company  buys 
the  current  wholesale  by  meter.  This  arrangement  is  a 
most  convenient  one  for  both  companies.  The  actual  terms 
of  the  contract  are  that  the  electric  light  company  is  to  be 
supplied  with  all  the  current  it  can  dispose  of  for  electric 
lighting  and  power,  in  units  of  10  horse  power,  and  under, 
the  Big  Cottonwood  Company  reserving  the  right  to  sup- 
ply power  to  motors  in  units  exceeding  10  horse  power,  and 
the  right  to  reach  such  wholesale  users  of  power  by  wires 
erected  on  the  electric  light  company's  poles,  throughout 
all  the  districts  within  the  city  limits.  The  contract  dates 
from  January  1, 1896,  and  runs  for  a  term  of  five  years.  Its 
conditions  are  that  the  current  is  bought  at  2,000  volts,  3- 
phase,  at  a  stipulated  price  per  k.  w.  hour,  which  will  be 
used  to  supply  electric  light  and  power  for  any  purpose 
up  to  10  horse  power,  and  for  elevator  service  up  to  any 
limit  desired  by  the  lessees.  2,000,000  units  annually  is  the 
minimum  limit  of  the  consumption  of  current. 

The  final  cost  of  the  complete  development  is  estimated 
at  $300,000.  An  estimate  of  $300,000  for  the  original  out- 
lay for  "The  Stairs"  would  give  for  construction  expenses 
— at  2,258  horse-power — $132.72  per  net  horse-power  de- 
livered in  the  city  Teady  for  use.  The  future  of  the  com- 
pany seems  to  be  well  assured.  The  company's  affairs  have 
been  so  well  administered  that  much  more  than  half  the 
power  to  be  developed  has  already  been  disposed  of  abso- 
lutely, and  the  guaranteed  total  revenue  from  completed 
contracts  is  over  $100,000  annually.  Although  the  com- 
pany is  confining  its  operations  for  the  present  to  "The 
Stairs"  supply,  it  has,  as  already  stated,  other  valuable  water 
rights  partly  developed  by  means  of  which  it  could  at  any 
time  largely  supplement  its  output. 

In  order  to  secure  the  best  results  from  the  three-phase 
current  the  Salt  Lake  Gas  and  Electric  Company,  originally 
a  single-phase  plant,  has  modified  its  distribution  system. 
The  new  system  consists  of  a  network  of  primary  mains 
with  a  network  of  low  tension  secondaries,  wherever  the 
houses  are  in  close  proximity  to  each  other.  The  primary 
mains  are  at  2,000  volts.  They  run  along  every  street  east 
and  west  and  have  equalizing  cross  mains  on  several  streets 
running  north  and  south.  There  will  eventually  be  ten 
feeding  points,  though  at  first  only  six  are  required.  Sec- 
ondary mains  are  used  almost  entirely;  only  when  the  houses 
are  very  scattered  separate  house  transformers  are  used. 


In  the  commercial  district,  the  secondary  and  primary 
mains,  will  eventually  be  put  underground,  though  this  is 
not  immediately  contemplated.  The  transformers  are 
placed  at  street  intersections  in  banks  either  fixed  on  poles 
or  in  any  suitable  location  near  the  intersection.  In  the 
commercial  districts  there  will  be  a  bank  of  transformers 
at  every  street  intersection;  but  in  the  incidental  districts 
one  bank  will  be  placed  at  every  other  intersection,  the 
blocks  being  792  feet  square.  The  feeders  are  brought  from 
the  distributing  station  situated  near  the  center  of  the 
town.  Tire  current  is  supplied  from  the  generators  of  the 
Big  Cottonwood  Power  Company's  station  on  the  three- 
phase  system.  The  feeders  and  primary  mains  therefore 
consist  of  three  wires  each  of  the  same  size.  The  secondary 
mains  consist  of  three  wires  and  a  neutral  wire.  The  volt- 
age between  any  one  of  the  three  wires  and  the  neutral  is 
115,  and  this  is  the  voltage  of  the  lamps.  Motors,  syn- 
chronous or  non-sj'nchronous,  can  be  connected  at  any  point 
to  the  secondary  mains,  or,  when  the  motor  is  large,  sepa- 
rate transformers  will  be  used.  It  is  intended  to  eventually 
use  the  alternating  current  for  all  arc  lamps,  in  which  case 
they  will  be  connected  to  the  secondary  mains  with  small 
transformers.  At  present  the  arc  lighting  of  the  city  is 
done  by  constant  'Current  generators  driven  by  three-phase 
synchronous  motors  in  the  old  steam  power  house  of  the 
Salt  Lake  Gas  and  Electric  Company. 

The  distributing  station  is  a  substantial  fire  proof  build- 
ing, with  a  room  for  the  10,000-volt  step-down  transform- 
ers, the  2,000-volt  switchboard  and  fitted  up  with  instru- 
ments for  testing  and  calibrating  meters,  etc. 

The  distributing  system  and  feeders  have  been  designed 
of  ample  capacity  for  a  simall  drop,  and  with  the  complete 
system  of  primary  and  secondary  'mains  the  regulation  is 
perfect.  By  cutting  out  transformers  during  times  of  light 
load,  it  is  expected  to  obtain  a  very  high  distribution  effi- 
ciency. The  Stairs  plant  of  the  company  was  completed 
in  time  to  deliver  current  in  Salt  Lake  City  by  June  1.  A 
few  days  after,  the  greatest  flood  seen  in  thirty-five  years 
rushed  through  the  canyon,  thus  testing  in  the  severest 
manner  the  strength  of  the  construction.  Not  a  dollar's 
worth  of  damage  was  done. 

The  officers  of  the  Big  Cottonwood  Power  Company  are 
John  W.  Donnellan,  president  (cashier  Commercial  Na- 
tional Bank,  Salt  Lake);  W.  H.  Bo  we,  vice-president,  (pres- 
ident Bear  Biver  Canal  Company);  Geo.  M.  Cannon,  secre- 
tary (cashiers,  Zion's  Savings  Bank,  Salt  Lake);  G.  M. 
Downey,  treasurer  (president  Commercial  National  Bank, 
'Salt  Lake);  B.  M.  Jones,  engineer  and  manager.  Salt  Lake; 
Jos.  "W.  Summerhays,  director,  Salt  Lake.  The  Old  Col- 
ony Trust  Company,  of  Boston,  is  its  trustee. 

At  the  present  time,  The  Stairs  plant,  at  ruling  rates  for 
current,  can  earn  $200,000  per  annum,  and  it  would  seem 
that  a  ready  market  exists  for  light  and  power  now.  some 
27  Concerns  using  over  2,000  horse-power.  Many  of  these 
establishments  work  every  day  the  entire  year,  and  their 
steam  power  has  cost  them  from  $90  to  $145  per  horse- 
power per  year. 

These  works  have  involved  an  outlay  of  something  over 
$300,000,  all  of  which  has  been  furnished  by  local  capital- 
ists. The  company  states  that  contracts  for  power  have 
already  been  made,  which  afford  a  revenue  of  $100,000  per 
year  with  a  very  considerable  surplus  of  power  yet  to  be 
disposed  of,  which  insures  a  dividend  of  not  less  than  20 
per  cent,  per  annum  over  and  above  interest  and  operating 
expenses. 

The  financial  as  well  as  engineering  success  that  has  at- 
tended most  enterprises  of  this  character  in  various  parts  of 
the  country,  has  given  assurance  of  safe  and  profitable  re- 
turns to  all  such  investments  where  planned  with  proper 
reference  to  cost  of  installation  and  commercial  value  of 
power  produced. 
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IMPROYEMEXT  IX  DYXAMO-TELEGRiAPHY. 


BY  F.   P.   MEDINA. 

The  substitution  of  dynamo  generators  for  chemical  bat- 
teries in  Telegraphy,  while  on  the  whole  a  great  improve- 
ment, was  attended  by  impairment  of  the  efficiency  of  quad- 
ruplex systems.  It  augmented  very  considerably  a  cause 
of  vagueness  in  signaling  that  the  researches  of  many  ex- 
perimenters had  gradually  minimized.  It  involved  the  re- 
turn to  a  method  of  signaling  with  double  currents,  that 
existed  before  Edison  introduced  his  continuity-preserving 
pole-changer,  and  lost  to  the  dynamo-quad  some  of  the 


taut  on  the  surface  of  the  commutator,  thus  affording  dif- 
ferent potentials  from  which  have  been  operated  success- 
fully for  the  past  four  years,  telegraph  circuits  of  various 
lengths  from  a  few  hundred  yards  to  1,200  miles.  In  this 
respect  he  dynamo  telegraph  plant  of  the  Pacific  Postal 
Company  differs  from  similar  installations  in  the  East, 
where  a  separate  machine  is  used  for  each  potential. 

'The  quads  worked  very  inefficiently  and  the  technical 
department  felt  obliged  to  continue  the  use  of  the  chemical 
batteries  on  them.  Reports  of  the  dynamo-quads  in  the  East 
were  conflicting,  and  not  on  the  whole" very  encouraging. 
Mr.  Storror  promoted  experiment,  however,  and  it  is  chiefly 
due  to  his  persistence  and  never-failing  confidence  as  to  ul- 
timate success,  that  the  dynamo  quadruplex  is  now  being 
worked  by  the  Pacific  Postal  Company  with  even  greater 
efficiency  than  was  attained  with  chemical  hatteries.  The 
improvement  has  been  accomplished  by  a  device,  the  na- 
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FIG.  2  —  SIMPLIFIED  DIAGRAM    OF    A    QUADRUPLEX    CIRCUIT. 


fruits  of  the  great  inventor's  best  work  on  the  chemical- 
quad. 

In  spite  of  these  facts,  the  superiority  of  the  dynamo  as  a 
generator  induced  the  Pacific  Postal  Telegraph  Company 
to  install  a  plant  in  its  San  Francisco  office.  Mr.  L.  W. 
Storror,  the  superintendent  of  the  company,  would  not  per- 
mit the  existence  of  one  defect  in  a  single  piece  of  appar- 
atus to  stand  in  the  way  of  the  adoption  of  an  improvement 
so  great  in  every  other  particular:  and  especially  as  he  did 
not  believe  the  defect  was  irreparable.  Besides,  the  dy- 
namo-quad had  been  -worked  in  the  East,  and  if  it  could  be 
worked  in  one  place  it  certainly  could  be  worked  in  an- 
other. He  therefore  directed  its  adoption  and  in  1891  San 
Francisco  office  was  equipped  with  the  new  generators. 

Two  direct  current  transformers  were  used,  one  to  give 
E.  M.  F.  of  position  sign,  the  other  of  negative.  They 
transformed  from  110  volts  to  100,  and  were  manufactured 
by  The  Electrical  Engineering  Company  of  'San  Francisco. 
The  character  of  the  motor  generator  combination  used  is 
clearly  shown  in  the  accompanying  illustration  and  the  dis- 
tinctive feature  of  the  dynamo  appearing  at  the  left  in  Fig- 
ure 1  is  the  large  diameter  of  its  commutator  and  the  ar- 
rangement of  the  eight  brushes  which  are  placed  equidis- 


ture  of  which  will  be  better  understood  after  comparing 
the  dynamo-quad  with  its  chemical  progenitor. 

On  long  circuits  the  cause  of  vagueness  in  signaling  be- 
comes, even  in  chemical  quads,  exceedingly  marked  and. 
annoying.  It  will  be  readily  understood  by  reference  to 
Figure  2,  which  is  a  diagram  of  a  quadruplex  circuit,  omit- 
ting at  one  end  (to  simplify  matters)  the  transmitting  ap- 
paratus, and  at  the  other  end.  the  receiving  instruments. 
Of  the  transmitting  instruments  in  San  Francisco.  P.  C.  is 
a  pole-changer  that  sends  signals  into  the  polarized  relay 
P.  R.  in  Los  Angeles  hy  reversing  the  currents  to  the  line. 
It  does  this  by  putting  the  line  in  contact  with  the  batter- 
ies B  plus  and  B  minus  respectively,  by  the  movements  of 
a  lever  1,  shown  in  vertical  section,  to  which  the  line  is  at- 
tached. The  lever  is  moved  by  an  electro-magnet  in  a  local 
circuit  controlled  hy  the  key  of  the  transmitting  operator. 
The  current  strength  used  in  operating  the  relay  P.  B.  by 
the  reversals  of  P.  C.  is  small — about  20  milliamperes  us- 
ually, and  does  not  affect  the  relay  X.  R.  'because  the  re- 
tractile spring  on  the  lever  of  the  latter  instrument  is  ad- 
justed to  resist  the  pull  of  its  magnets.  The  windings  on  X. 
R.  are  fewer  than  on  P.  E.  and  the  whole  force  of  the  trans- 
mitting batterv,  giving  about  (50  milliamperes.  is  needed 
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to  operate  the  relay  X.  I!.  It  will  be  noted  that  P.  E.  is 
worked  by  reversal's  of  current  and  X.  R.  by  variations  in 
current  strength.  The  transmitter  T  produces  these  var- 
iations by  adding  or  subtracting  cells  from  the  batteries  B 
plus  and  B  minus,  so  that  the  transmitter  T  operates  the 
relay  X.  II.  and  the  pole- changer  P.  ('.  operates  the  relay 
P.  R. 

Xow.  it  is  in  relav  X.  E.  that  the  cause  of  vagueness  in 


Fig.  3  — Edison's  Device  for  Reducing  the  Reversal  Interval. 

signaling  shows  its  effects.  This  is  the  instrument  that  is 
affected;  and  by  tracing  the  series  of  operations  that  take 
place  when  transmitter  T.  is  sending  a  signal  into  X.  R. 
the  character  of  the  interference  is  readily  discerned.  Let 
transmitter  T.  for  instance  be  sending  out  the  full  current, 
closing  the  contact  of  relay  X.  R.  at  C,  and  closing  the 
sounder  S,  through  the  local  circuit  controlled  by  the  re- 
lay lever.  Xow,  suppose  at  this  instant  the  operator  using 
P.  C.  sends  a  reversal  into  the  line  in  signaling  to  P.  R. 
The  batteries  B  pins  and  B  minus  are  short  circuited  for  a 
moment  through  the  lever  1,  and  then  exchanged  one  for 
the  other,  the  current  on  the  line  falls  in  strength  and  rises 
again  to  a  maximum  of  opposite  sign.  The  time  that  it 
takes  to  do  this  is  proportional  to  the  resistance  of  the  cir- 
cuit and  to  its  static  capacity. 

The  time  required  for  a  complete  reversal  from  a  maxi- 
mum current  of  one  sign  to  a  maximum  current  of  the  op- 
posite sign  at  the  distant  station  is  called  the  reversal  inter- 
val, and  this  reversal  interval  is  the  cause  of  obscurity  in 
signaling  to  X".  R.;  for  it  is  plain  that  if  the  interval  is" not 
so  short  that  the  spring  on  the  lever  of  X.  R.  has  not  time 
to  act,  a  false  signal  must  be  caused  in  S  by  a  momentary 
break  at  the  contact  points  e,  at  every  reversal  of  P.  C.  In 
practice  the  interval  is  never  so  short  as  this;  and  it  was 
not  until  Thomas  A.  Edison  had  applied  his  device  for  neu- 
tralizing its  effects,  that  the  quadruplex  could  be  worked. 

Figure  3  shows  the  device  of  Mr.  Edison,  in  which  it  will 
be  seen  that  XT.  E.  closes  the  local  circuit  on  its  back  con- 
tact c.  and  that  this  local  circuit,  instead  of  operating  the 
receiving  sounder  S  directly,  does  it  through  a  repeating 
sounder  S.  2.  This  repeating  sounder  operates  the  local 
circuit  through  S.  Xow,  observe  the  effect  of  this  simple 
contrivance  in  obviating  the  disturbing  effects  of  the  re- 
versal interval.  Suppose  once  more,  that  T.  Figure  3  is 
< dosed,  closing  X.  E.  Contact  is  broken  at  e°  opening 
sounder  S.  2,  which  closes  the  local  circuit  of  sounder  S. 
Xow.  when  P.  ('.  reverses,  the  lever  of  X".  E.  is  pulled  back 
by  its  spring  as  at  first;  but  before  it  can  make  a  false  signal 
on  S,  it  must  close  sounder  S.  2.  the  self-induction  of  which 
is  thus  used  to  offset  the  reversal  interval  on  the  main  cir- 
cuit The  relav  lever  is  thus  re-attracted  by  the  reversed 
current  before  its  falling  off  has  caused  a  false  signal  in  S. 


This  device  work-  well,  provided  the  circuit  is  not  so 
long  that  the  combined  static  capacity  and  resistance  make 
the  reversal  interval  too  great.  Circuits  longer  than  two  or 
three  hundred  miles  demand  something  in  addition  to  the 
Edison  device.  F.  W.  Jones,  Gerritt  Smith  and  others  have 
added  devices  to  act  on  the  relay  armature  itself,  either  di- 
rectly by  an  auxiliary  magnet  and  separate  inductive  cir- 
cuit, as  is  done  by  Mr.  Jones,  or  throug'h  auxiliary  windings 
on  the  relay  core,  as  is  done  by  Mr.  Smith,  or  directly 
through  the  main  line  coils,  as  by  the  writer.  They  all  act 
by  applying  a  momentary  force  to  the  relay  either  to  hold 
the  lever  for  an  instant  while  the  line  is  reversing,  as  by 
Mr.  Jones,  or  by  causing  the  relay  cores  to  reverse  very 
quickly,  as  by  Mr.  Smith  and  the  writer. 

It  is  readily  seen,  therefore,  that  the  reversal  interval  :'s 
a  serious, matter  in  quadruplex  telegraphy,  and  that  any- 
thing that  will  shorten  it  is  an  improvement.  The  con- 
tinuity preserving  pole-changer  of  Mr.  Edison  P.  C,  Figure 
2,  applies  the  reversals  to  the  transmitting  end  in  the  ideal 
way.  Since  the  reversal  interval  is  proportional  to  the 
static  capacity  and  resistance  of  the  circuit,  whatever  tends 
to  reduce  either  quantity  reduces  of  course,  the  interval. 
The  primitive  mode  of  signaling  with  double  currents  was 
by  a  front  and  back  contact  key,  Figure  4,  during  every  re- 
versal of  which  the  main  current  was  opened.  In  the  quad- 
ruplex this  mode  would  increase  the  resistance  factor  of 
the  reversal  interval,  not  to  infinity  at  the  transmitting  sta- 
tion as  it  might  seem,  but  to  the  amount  of  the  resistance 
in  the  compensating  circuit  shown  in  Figure  2  at  the  Los 
Angeles  end  through  the  relays  and  resistance  box  B.  to 
the  earth.  Mr.  Edison  avoided  tlrs  increase  of  resistance  bv 
short  circuiting  the  batteries  through  the  lever  1  of  P.  C. 
Figure  2,  so  that  the  static  discharge  from  the  line  was 
much  hastened. 

But  where  dynamo  machines  are  substituted  for  the 
chemical  batteries  in  Figure  2,  short  circuiting  through  the 
level  1  is  attended  with  destructive  arcing  at  the  contact 
points  of  P.  C.  There  appeared  to  be  no  help  for  it  but 
a  return  to  primitive  methods,  from  which  was  developed 
the  "walking-beam"  pole-changer,  such  as  is  used  by  the 
"Western  Union  Telegraph  Company  in  the  East,  and  the 
type  of  pole-changers  hitherto  applied  to  dynamo-quads. 
These  walking-beam  pole-changers  are  clearly  nothing  more 
than  the  primitive  front  and  back  contact  keys  of  the  pre- 
Fdison  age,  shown  in  Figure  4,  except  for  being  worked  by 
an  electro-magnet  instead  of  by  hand.  They  possess  the 
bad  feature  of  lengthening  the  reversal  interval. 
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Fig.  4— The  Primitive   -Walking  Beam"  Pole  Changer. 

This  was  the  experience  of  the  Pacific  Postal  Company 
that  compelled  the  postponement  of  the  application  of  the 
dynamo  plant  to  its  quads.  Many  different  types  of  pole- 
changers  were  tried,  and  many  contrivances  employed  to  put 
the  dynamo-quad  on  an  equal  footing  with  the  chemical. 

Some  of  the  facts  brought  out  by  these  experiments,  al- 
though not  particularly  new,  are  still  strikingly  interesting. 
For  instance,  two  quadruplex  sets  were  joined  together 
through' a  resistance  coil  adjusted  to  equal  the  Los  Angeles 
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circuit  in  resistance.  It  was  found  that  the  breaking  space 
separating  the  contacts  of  the  pole-changer  had  to  be  in- 
creased beyond  that  which  was  necessaiy  when  a  pole  line 
was  used,  else  an  arc  was  likely  to  form  at  the  pole-changer 
contacts.  'This  arc  started  as  a  true  self-induction  spark. 
When  a  pole  line  was  used,  however,  the  contacts  could  be 
worked  much  closer,  and  the  spark  was  formed  on  making 
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Fig.  5 


-The  Medina  Mode  of  Solving  a  Quad  Problem  in 
Dynamo-telegraphy. 


contact,  not  on  breaking  it.  In  other  words,  the  static 
capacity  of  the  line  neutralized  the  tendency  of  the  dynamos 
to  arc  across  the  contacts,  and  added  a  little  energy  of  its 
own.  The  theory  of  its  action  would  seem  to  be  somewhat 
as  follows,  as  far  as  neutralizing  the  self-induction  spark  is 
concerned: 

The  dynamo  charges  the  line  to  a  certain  potential,  and 
the  amount  :of-  this  charge  is  proportional  to  the  static  ca- 
pacity. Now,  if  the  charge  is  great  enough  the  contact 
point  on  the  lever  will  retain,  for  an  instant  after  break, 
something  near  the  same  potential  as  the  contact  point  from 
which  it  has  just  parted,  so  that  the  potential  difference  be- 
tween the  two  will  be  too  small  to  create  an  arc.  If  it  is 
admitted  that  a  certain  potential  difference  is  required  to 
•maintain  an  arc  across  this  air  space,  and  the  static  charge 
of  the  circuit  tends  to  prevent  this  potential  difference,  then 
when  such  an  arc  occurs  with  walking-beam  pole-chnngers, 
and  it  does  sometimes  occur,  it  must  be  due  to  some  fluctua- 
tion of  the  static  charge  that  permits  this  potential  differ- 
ence to  be  formed.  A  cause  of  this  fluefuat'on  may  be 
found  in  the  bright  spark  at  the  Oipposite  pair  of  contact 
points  which  occurs  just  before  making  contact.  It  is  the 
static  discharge  from  the  line,  and  obviously  if  the  line  is 
discharged  there  is  nothing  to  prevent  the  full  potential 
difference  from  forming  between  the  .parting  contact  points, 
perhaps  at  the  very  moment  of  parting.  This.  I  think,  is 
the  wav  the  arc  at  the  pole-changer  contacts  is  formed,  and 
not  principally  by  the  static  discharge  as  has  been  held. 

Corroborative  evidence  is  furnished  by  the  behavior  of  a 
continuity-preserving  (pole-changer  as  in  Figure  2.  on  a  cir- 
cuit containing  excessive  capacity.  The  Pacific  Pestfil 
Company  work  a  circuit  from  San  "Francisco  to  Albuquerqtie 


— 1200  miles  long,  the  capacity  of  which  is  about  double 
that  of  ordinary  five  or  six  hundred  mile  circuits.  No\v5 
it  was  found  that  continuity-preserving  pole-changers  Could  ( 
he  used  on  this  circuit  with  dynamos,  if  the  pole-changers1 
were  finely  adjusted  so  that  the  static  charge  could  not  es- 
cape before  contact  was  broken.  The  discharging  line 
seemed  to  momentarily  stop  the  current  in  the  lead  to  the 
contact  point  that  the  lever  parts  from,  by  establishing  a 
potential  equal  to  that  of  the  dynamo.  At  least  there 
seemed  to  be  no  current  broken  at  the  contacts.  But  this 
condition  is  obviously  an  unstable  one,  liable  to  be  changed 
by  a  slight  variation  in  the  static  capacity  or  in  the  time  of 
contact.  Experience  showed  this  to  be  true,  and  the  pole- 
changers  could  not  be  depended  on  not  to  are. 

It  became  more  and  more  evident  that  the  true  solution 
of  the  quad  problem  lay  in  the  application  of  a  continuity- 
preserving  pole-changer.  The  facts  detailed  above  seemed 
to  point  out  a  means  of  applying  it.  If  the  application  of 
a  static  charge  could  be  made  at  the  proper  moment  in  such 
a  way  that  the  potential  difference  between  the  breaking 
points  must  always  be  small,  no  arc  could  form. 

Figure  5  shows  the  plan  devised  by  the  writer  to  produce 
this  effect,  and  the  Honorable  Commissioner  of  Patents  of 
the  United  States  has  been  good  enough  to  pronounce  it  his 
invention.  P.  C.  is  a  continuity  pole-changer,  L.  L.  leads 
to  the  positive  and  negative  dynamos  respectively.  K.  K. 
are  very  small  condensers,  having  capacity  of  about  twelve 
one-hundreidths  of  one  microfarad  each,  and  B.  is  a  small 
resistance  to  diminish  the  current  of  discharge  from  con- 
densers K.  K.  when  P.  C.  is  reversing.  Now,  these  con- 
densers act  like  a  variable  resistance,  in  a  well-known  way. 
and  keep  the  potential  difference  of  all  the  contact  points 
very  small  until  the  parting  points  are  widely  separated, 
thus  destroying  all  tendency  to  arc.  The  static  spark  that 
occurs  just  before  contact  is  made,  is,  with  this  device,  no 
longer  a  source  of  are  production,  and,  as  it  hastens  the  dis- 
charge of  the  line,  becomes  now  a  desirable  feature. 

The  stations  at  the  end  of  the  quad  circuits  report  en- 
thusiastically in  favor  of  the  new  arrangement,  declaring 
that  the  reversal  interval  is  smaller  than  with  chemical  bat- 
teries. It  may  be  that  the  static  spark  as  indicated  above 
has  something  to  do  with  quickening  the  reversals;  but  at 
any  rate  it  is  a  conservative  way  of  putting  it  to  say  that 
the  dynamo  quad  of  The  Pacific  Postal  Company  is  fully 
equal  in  efficiency  to  the  best  chemical  quads. 
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WATER  WHEEL  REGULATION 


The  Tuolumne  County  Electric  Power  and  Light  Co. 
has  recently  installed  a  3-phase  transmission  plant  in  Sono- 
ra.  Cal.,  which  contains  several  interesting  features  not 
found  elsewhere.  The  apparatus  used  is  of  the  General 
Electric  tri-phase  type,  and  in  addition     to  lighting  the 


wheel  governors  to  satisfy  the  demands.  Accordingly, 
Mr.  J.  A.  Lighthipe,  Chief  Engineer  of  the  Pacific  Coast 
office  of  the  General  Electric  Co.,  designed  the  electric  gov- 
ernor illustrated  herewith,  to  meet  the  exigencies  of  the  case. 
This  governor,  which  is  the  first  one  built,  has  now  been  in 
operation  for  several  months  with  such  success  that  steps 
are  being  taken  for  its  installation  in  other  plants  where 
trouble  is  being  experienced  in  the  governing  of  water 
wheels  operating  under  high  head. 

In  principle,  the  Lighthipe  governor  consists  essentia'ly 
of  a  series  motor  with  a  double  wound  field;  that  is,  a  field 
containing  two  independent  windings,  each  connected  in 


Pig.  1— THE    LIGHTHIPE,   WATER-WHEEL    GOVERNOR 


towns  of  >Sonora  and  Columbia,  the  company  is  furnishing 
power  to  the  Rawhide  mine.  It  is  in  this  mine  that  a  150 
h.  p.  induction  motor  has  been  installed  for  operating  the 
main  hoist.  The  speed  of  the  motor  is  controlled  by  means 
of  a  special  regulator  resembling  in  outward  appearance  the 
latest  type  of  General  Electric  street  railway  controller,  and 
consisting  of  eommutating  devices  by  means  of  which  the 
direction  of  the  motor  is  controlled'  and  of  suitable  con- 
tacts for  cutting  equal  resistances  simultaneously  into 
the  three  leads  of  the  motor. 

The  generating  station  is  operated  by  a  48-inch  Pelton 
water  wheel  running  under  a  head  of  over  900  feet  and  as 
the  key-note  of  success  in  the  operation  of  this  plant  rested 
in  securing  the  very  close  regulation  of  the  water  wheels, 
it  was  determined  to  depart  from  the  usual  types  of  water 


series  with  the  armature  in  such  a  way  that  while  the  direc- 
tion flow  in  the  armature  is  always  one 'way,  the  polarity  of 
the  field  is  changed  according  to  which  of  the  two  field 
windings  is  used.  To  the  armature  shaft  is  direct  connected 
a  screw' 'carrying  a  traveling  nut  which  moves  backward  or 
forward  according  to  the  direction  of  armature  rotation, 
and  by  the  nut  is  operated  a  rod  which  in  turn  controls  a 
crank  operating  the  hood  or  other  means  of  regulating  the 
water  supply.  From  the  main  shaft  of  the  water  whesl 
is  driven  a  centrifugal  governor  by  belting  and  this  gov- 
ernor actuates  the  motor  circuit  through  one  or  the  other 
of  the  field  windings. 

The  troubles  heretofore  experienced  in  the  governing  of 
water  wheels  have  been  due. to  the  slowness  of  the  pawl 
method  of  actuation  and  to  the  fact  that  "see-sawing"  is 
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caused  by  the  action  of  the  governor  in  continuing  to  de- 
flect the  nozzle,  to  a  greater  extent  than  that  necessary  to 
reduce  the  power  of  the  wheel  to  the  desired  point.  The 
nozzle,  therefore,  goes  over  the  center  as  it  were,  resulting 
in  the  speed  of  the  wheel  falling  below  normal,  which  the 
governor  attempts  to  correct  and  in  doing  so  pulls  the  noz- 
zle back  over  the  center  again  giving  excess  speed.  The 
process  is  again  repeated  and  the  ''see-sawing"  is  under  fu'l 
sway  to  the  utter  defeat  of  satisfactory  operation. 

The  means  by  which  the  Lighthipe  governor  obviates 
these  two  troubles  'will  be  understood  by  reference  to  the 
accompanying  illustrations,  from  which  it  will  be  seen  that 
the  fan-like  disc  operated  by  the  crank  attached  to  the  trav- 
eling nut  on  the  extension  of  the  armature  shaft,  controls 
the  elevation  of  a  lever  that  is  parallel  with  and  secondary 
to  the  governor  lever.  This  disc  constitutes  a  cam  of  vary- 
ing radii  as  shown  in  exaggerated  form  in  Figure  2  and  is 
so  adjusted  that  as  soon  as  the  circuit  of  the  pilot  motor 
is  closed  by  the  governor  lever  the  movement  of  the  earn 
by  the  traveling  nut  raises  or  lowers  the  governor  lever  in 
such  a  way  as  to  break  the  contact  before  the  water  wheel 
has  been  brought  to  the  desired  speed,  thus  compensating 


cuit,  as  well  as  from  an  exciter  or  an  incandescent  light- 
ing service. 

ELECTRICAL  COAL  CUTTERS. 
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Fig.  2  — Outline  Drawing  of  the  Lighthipe  Water  Wheel 
Governor. 

for  the  inertia  of  the  moving  masses  and  endowing  the  gov- 
ernor with  a  mechanical  perception  of  far  greater  sensitive- 
ness than  that  heretofore  attained. 

The  diagram  appended  hereto  as  Figure  2  will  make 
clearer  the  electrical  connections  and  operation  of  the  gov- 
ernor: 

A  A  are  the  mains  from  the  exciter  or  other  source  of 
direct  current  supply. 

R  is  a  lamp  resistance  to  reduce  the  current  rush  on  clos- 
ing the  circuit. 

F  and  F  are  the  field  coils  wound  in  opposition,  and  con- 
stitute the  device  for  securing  reversal  with  only  two  con- 
tact points. 

L  is  the  lever  operated  by  the  centrifugal  governor. 

C  and  C  are  the  contact  points  lying  within  the  pole 
pieces  of  the  blow-out  magnet  B  0,  which  was  added,  to 
break  the  destruetiveness  of  the  arc  at  the  contact  points. 

B  is  the  brake  soleniod  in  series  with  the  motor  circuit 
and  arrests  the  momentum  of  the  armature  by  bringing  it 
to  an  instantaneous  stop  upon  breaking  the  motor  circuit. 

The  governor  is  exceedingly  sensitive  and  may  be  ad- 
justed to  any  desired  degree  of  sensitiveness  by  adjusting 
either  the  contact  points  C  C,  or  the  link  forming  the  ful- 
crum between  the  governor  lever  and  the  cam  lever,  shown 
in  Figure  1.  The  contact  tips  may  be  adjusted  to  within 
1-16  of  an  inch  of  contact,  so  that  the  slightest  change  of 
speed  will  throw  the  motor  into  action  one  way  or  the  other. 
The  ingenious  mechanism  accomplishes  a  closeness  of  regu- 
lation heretofore  unattained;  and  while  designed  primarily 
for  the  control  of  water  wheels,  driving  electric  generators, 
it  may  be  used  with  equal  satisfaction  in  any  class  of  work, 
as  the  governor  can  be  operated  from  a  simple  battery  cir- 


One  of  the  largest  coal  operating  concerns  in  Ohio, 
Messrs.  Ellsworth,  11  orris  &  Co.,  have  decided  to  cut  their 
coal  by  electrical  machinery.  The  system  to  be  employed 
is  the  three-phase  system  of  the  General  Electric  Company, 
and  the  plant  will  consist  of  one  135  H.  P.  electric  gener- 
ator and  eight  coal  cutters  of  the  new  induction  motor  chain 
type.  These  will  be  placed  in  two  mines  at  Trail  Run  and 
Hartford,  ().,  distant  from  each  other  2^-  miles.  The  pow- 
er house  will  be  located  centrally  and  the  current,  will  be 
carried  for  nearly  two  miles,  over  aerial  wires,  which  will  be 
run  through  drill  holes  into  the  entries  of  the  mines  and  be 
carried  to  the  various  points  where  the  cutters  are  employed. 
Naturally  such  an  order  as  this  was  not  secured  without 
competition,  and  induction  motor  cutters  were  adopted  in 
place  of  the  direct  current  motor  cutters,  for  the  reason  that, 
compared  with  the  latter,  the  former  is  lighter  in  make, 
many  characteristics  rendering  the  method  of  applying  pow- 
er to  the  cutter  superior,  decreases  the  amount  of  copper 
required  to  equip  the  mine,  has  no  commutator  or  brushes 
demanding  constant  attention,  has  no  starting  rheostat  and 
does  not  spark.  The  fact  that  the  operative  is  not  called 
upon  to  devote  part  of  his  time  to  attending  to  a  "brush  and 
commutator  mechanism,  but  can  outline  his  work  uninter- 
ruptedly is  an  important  desideratum. 

The  Hutson  Coal  Co.,  owning  and  operating  coal  -mines 
at  Deerfield,  Portage  county,  0.,  has  also  adopted  electrical 
apparatus  for  cutting  its  coal.  The  plant  consists  of  one 
100  H.  P.  three-phase  generator  and  one  six-foot  coal  cut- 
ter. The  particular,  mine  in  -which  the  cutter  is  working 
has  just  been  opened.  The  entry  is  driven  in  only  a  few 
hundred  feet  and  there  is  only  room  at  present  for  one  cut- 
ting machine.  '■ — - 

WHEN  WATER  POWER  MAV  RE  USED  TO  ADVAN- 
TAGE. 


It  should  lie  advantageous  to  use  water  power  when  it  is 
cheaper  than  any  other  source  of  power  and  equally  re- 
liable. The  cost,  however,  depends  largely  on  the  question 
of  availability.  All  comparisons  are.  naturally  made  with 
steam  power,  which  can  be  furnished  in  any  location,  in 
any  desired  quantity,  at  a  cost  fixed  by  the  particular  con- 
ditions. The  water  power  may  not  be  in  the  location  where 
power  is  desired;  the  quantity  of  power  required  may  not 
be  sufficient  to  warrant  the  development  of  the  water  power 
by  a  single  manufacturer,  and  there  may  not  be  sufficient  de- 
mand for  power  in  the  particular  location  to  warrant  the 
development  of  a  special  company.  When,  however,  such 
development  has  heen  made,  a  new  set  of  conditions  is  set 

up.  ''.'.• 

The  water  power  can  then  be  sold,  at  the  site,  in  quan- 
tities small  or  large,  like  any  other  commodity,  and,  more- 
over, the  later  developments  in  electricity  have  made  prac- 
ticable the  transmission  of  power  to  a  distance  where  it  can 
be  utilized  in  large  or  small  units.  Under  such  circum- 
stances, the  transmitted  power  is  brought  in  competition 
with  steam  power,  either  as  a  substitute  for  established 
steam  plants  or  as  the  original  source  of  supply  for  new 
enterprises. 

In  order  to  make  it  commercially  desirable  to  develop 
a  water  power  there  must  exist,  first,  a  demand  for  power 
in  considerable  quantities;  second,  an  available  water  pow- 
er within  a  reasonable  distance  of  the  center  of  demand,  and 
third,  economic  conditions  which  will  enable  the  power 
when  transmitted  to  compete  with  steam  engines  where  the 
power  is  required. — Dr.  Charles  E.  Emery  in  Cassier's  Mag- 
azine. 
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EDITORIAL. 


We  are  constantly  noticing  in  the  pa- 
pers before    the    electrical    societies  im- 

THE  VALUE  OF     p0rtant    tests    made    by  the    laboratory 
COLLEGIATE         „.  .  ..  ,  .   ,  , ,   , 

TFST<,  forces  ot  many  colleges  which  would  be 

of  great  interest  and  value  were  it  not  for 
fact  that  the  names  of  the  makers  of  the 
various  pieces  of  apparatus  tested  is  most  carefully  sup- 
pressed. The  question  at  once  arises  as  to  whether  the 
engineers  making  these  tests  are  to  be  considered  scientific 
investigators  as  they  announce  themselves  or  paid  as  ex- 
perts in  the  hands  of  the  companies.  It  is  as  much  the  part 
of  the  special  advocate, to  suppress  facts  of  use  to  the  world, 
which  he  discovers,  as  it  is  for  him  to  misrepresent  the  truth 
concerning  tests  made,  and  it  is  hard  to  say  by  what  chain 
of  argument  these  scientific  instructors  who  are  continually 
engaged  in  suppressing  facts  concerning  the  tests  they  are 
making  justify  themselves  in  any  such  'course  of  action. 
We  generally  consider  that  college  instructors  are  incapable 
of  toeing  purchased  'outright,  but  is  it  not  a  fact  that  by 
gifts  of  apparatus  and  favors  to  the  colleges  and  to  the 
instructors  the  manufacturing  companies  are  purchasing  the 
silence  of  those  men  who  should  be  our  guides  in  deter- 
mining the  best  apparatus  to  be  used  and  the  best  engineer- 
ing methods  to  be  employed  for  accomplishing  a  definite 
] impose.  It  is  hardly  surprising  when  we  find  technical 
journals  which  depend  for  an  existence  upon  the  patronage 
of  their  advertisers  endeavoring  to  shield  the  makers  of  in- 
IViioi-  apparatus,  tfhough  this  has  been  considered  for  many 
years  a  blot  on  the  face  of  technical  journalism  and  where 
the  instructors  of  the  country  use  similar  methods  we  must 
all  feel  thai  the  position  of  a  teacher  lias  lost  much  of  its 
dignity  and  independence.  It  is  true  that  instructors  are 
often  more  poorly  paid  for  their  services  than  they  would 
be  paid  for  a  similar  ability  used  in  business,  'but  this  fact 
is  often  explained  by  the  desire  for  independence  in  thought 


and  speech  which  such  positions  are  supposed  to  confer,  and 
if  it  is  no  longer  true  that  in  the  college  professor  we  can 
find  an  independent  investigator  and  a  fearless  teacher 
of  truth,  we  who  are  engineers  must  consider  that  one  of 
our  most  valuable  means  of  guidance  has  gone  from  us. 
Colleges  are  not  established  for  the  private  information  of 
individuals,  but  are  established  for  the  benefit  of  the  com- 
munity and  sooner  or  later  our  instructors  must  find  that 
they  have  departed  from  their  true  mission  by  not  adhering 
to  those  principles. 


A  WORD 

OF 
CAUTION 


The  extreme  depression  in  business  of 
the  past  two  years  has  resulted  in  reduc- 
ing the  prices  for  all  materials  to  an  enor- 
mous extent,,  hut  at  the  same  time  it  has 
been  taken  for  granted  by  engineers  that 
there  has  been  no  corresponding 
reduction  in  the  quality  of  the  materials  furnished.  We 
understand,  however,  that  wire  manufacturers  have  re- 
cently privately  announced  that  they  are  unaib'le  to  fulfill 
existing  contracts  with  the  best  quality  of  insulation,  partic- 
ularly in  rubber  wires,  and  in  some  cases  it  has  been  found 
that  the  quality  of  these  wires  has  been  so  far  reduced  that 
change  can  be  discovered  by  .a  casual  examination.  Elec- 
trical engineers  are  very  prone  to  assume  that  the  quality  of 
a  material  once  shown  by  an  electrical  test  is  always  pre- 
served by  the  manufacturer  and  in  consequence  they  avoid 
the  expense  of  frecpient  testing.  We  have  continually  en- 
deavored to  impress  the  fact  that  this  policy  is  an  exceed- 
ingly dangerous  one  for  the  reason  that  no  manufacturer, 
even  with  the  'best  intentions,  can  continually  deliver  a  uni- 
form 2noduct  while  we  all  know  that  many  manufacturers 
have  not  the  intention  to  preserve  high  quality  where  they 
believe  that  inferior  goods  will  not  be  detected.  If  con- 
tinual tests  of  quality  are  obtained  it  is  possible  always  to 
buy  materials  in  the  absolutely  cheapest  market,  but  it  is 
always  dangerous  to  accept  a  low  bid  where  such  tests  are 
not  possible,  and  at  the  present  time  when  competition  is 
keenest  and  when  insurance  inspection  in  the  Far  West  is 
a  thing  of  the  past,  it  seems  particularly  necessary  to  caution 
those  purchasing  insulated  >wire  against  inferior  products 
which  have  apparently  become  almost  a  necessity  in  the 
market  by  reason  of  the  extreme  reduction  in  prices. 


Proposals  for  the  establishment  of    an 

association  embracing    the    operators    of 

A  WESTERN        electric  light  plants  on  the  Pacific  Coast 
ASSOCIATION        ,  ,        °      ; ,    .  ,.        ,     ,.         ,     , 

„„„„..         have  been  made  from  time  to  time,  but  no 

rivUrUoclJ 

such  proposals  have  been  received  with 
great  favor  on  account  of  the  fact 
that  the  distances  to  be  covered  by  the  members  of  the 
association  in  attendance  on  its  meetings  would  be  neces- 
sarily great,  while  it  was  at  the  same  time  felt  that  on  ac- 
count of  the  comparative  smallness  of  the  installations  little 
valua'.ble  information  would  be  gained  at  such  meetings  to 
repay  the  memhers  for  the  time  and  expense"  of  attendance. 
During  the  past  year  striking  changes  in  the  electrical  sit- 
uation of  the  Pacific  slope  have  made  the  organization  of 
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such  an  association  more  important,  if  indeed  not  almost 
imperatively  demanded. 

Business  arrangements  between  t'he  electric  and  gas  light- 
ing companies  have  so  far  harmonized  their  differences  that 
we  understand  the  Pacific  Coast  Gas  Association  is  consid- 
ering the  advisability  of  opening  its  doors  to  the  managers 
■of  electrical  undertakings  and  the  great  developments  in 
power  transmissions  that  have  taken  place  have  opened 
up  problems  in  relation  to  water  powers,  long  distance 
transmission,  underground  cables  and  many  other  minor 
points  which  are  not  discussed  before  the  Eastern  societies, 
for  the  solution  of  which  t'he  managers  of  the  Pacific  Coast 
could  confer  to  their  mutual  advantage.  It  seems  therefore 
a  fitting  time  to  urge  upon  the  managers  of  electrical  under- 
takings here  the  advisability  of  an  association  including  in 
its  membership  all  .managers  of  electric  plants,  orjerators  of 
gas  plants,  and  of  water  power  transmissions  as  well  as  in- 
dependent electrical  engineers  and.  electrical  supply  houses. 
An  association  comprising  such  an  aggregation  in  its  mem- 
bership should  be  formed  on  a  basis  of  more  than  a  single 
■class  of  members,  such  as  is  the  practice  of  the  National 
Electric  Light  Association,  whose  experience  has  proved 
the  wisdom  of  the  plan.  The  attendance  of  the  electrical 
engineer  and  supply  man  adds  much  to  the  interest  of  the 
meetings  in  general,  but  at  the  same  time  it  is  not  wise  to 
give  these  members  full  membership  rights  for  the  reason 
that  the  temptation  would  be  offered  to  mould  the  associa- 
tion along  special  lines  and  to  give  it  a  special  bias  'which 
•would  undoubtedly  impair  the  usefulness  of  the  association 
to  its  general  members. 

Whether  the  proposed  association  could  he  operated  more 
satisfactorily  as  a  branch  of  the  X.  E.  L.  A.  by  an  expansion 
of  the  Pacific  Coast  Gas  Association  or  by  the  formation  of 
an  independent  new  body  is  a  question  for  discussion 
amongst  the  possible  members.  We  accordingly  invite 
from  the  managers  of  such  plants  as  would  be  included  in 
the  outline  we  have  given  an  expression  of  opinion  concern- 
ing the  advisability  of  a  Pacific  Coast  Electric  Light  As- 
sociation and  an  expression  of  judgment  concerning  the 
lines  on  which  such  an  association  could  he  operated  m-cst 
satisfactorily. 


At  the  present  time  there  is  an  exceed- 
ingly rapid  growth  of  extensive  long  dis- 

PROBLEMS  IN       tance  transmission  svstems,  hut  only  re- 

CONDUIT  ,,       ,  -;,  .  ,. 

CONSTRUCTION  eeutly  have  the  comPanies  operating 
these  systems  been  compelled  to  face 
the  problem  of  city  distribution.  Now 
that  such  work  is  generally  contemplated  operators  are 
called  on  to  determine  the  'best  means  of  transmission 
through  a  city  street.  The  days  of  overhead  pole  line  con- 
struction may  now  be  considered  as  permanently  past,  and 
while  the  best  system  of  underground  distribution  for  a 
large  city  is  undoubtedly  found  in  the  pipe  conduit,  elec- 
trical engineers  have'  not  yet  determined  whether  it  will 
not  yet  be  possible  to  introduce  an  equally  efficient  and  less 
expensive  construction  where  smaller  cities  recpiiring  a 
smaller  number  of  wires  and  less  conduit  capacity  have  de- 
manded underground  construction.  The  pipe  conduit  de- 
mands deep  trenches  and  manholes  of  such  a  size  that  they 


may  be  considered  as  work-rooms;  these  manholes  being- 
located  not  further  apart  than  the  length  of  a  city  block, 
which  will  average  about  -100  feet.  The  size  of  a  manhole 
does  not  depend  upon  the  number  of  conduits  used  in  the 
system,  hut  upon  the  fact  that  sufficient  room  for  the  cable 
splicer  must  be  furnished  and  accordingly  the  cost  of  this 
construction  per  unit  of  electricity  supplied  by  the  city 
mounts  rapidly  as  the  extent  of  the  system  decreases  until 
in  a  small  distribution  such  construction  reaches  an  almost 
prohibitive  cost.  In  the  East  this  problem  has  not  been 
encountered  for  the  reason  that  the  smaller  cities  are  not 
demanding  underground  construction,  and  in  consequence 
conduits  are  rarely  found  in  cities  of  less  than  200,000 
inhabitants.  On  the  Pacific  Coast  suc/h  cities  are  our  most 
important  centres  of  population  and  have  very  properly 
demanded  underground  wires  wherever  an  extensive  power 
transmission  system  has  been  contemplated. 

Up  to  the  present  time  such  a  demand  has  been  met  by 
burying  the  cables  in  wood  boxes  or  in  grooved  planks,  large 
amounts  of  such  construction  having  been  installed.  The 
cables  employed  are  of  the  best  lead  covered  construction 
generally  insulated  with  rubber  and  obtained  from  the  East 
at  a  cost  which  is  very  great  when  <we  include  the  price  of  the 
cable,  freight  and  the  expense  of  splicing.  While  these 
cables  are  well  spliced  and  are  originally  of  the  best  man- 
ufacture, the  conduit  construction  here  used  is  one  which 
has  been  universally  condemned  for  many  years.  In  the 
first  place  the  wood  used  for  trench  boxes  or  for  grooving 
has  rarely  been  thoroughly  dried  and  saturated  with  a  pre- 
servative compound  while  little  attempt  has  been  made  to 
exclude. from  the  construction  gases  and  liquors  contained 
in  the  soil.  All  of  the  best  experiments  in  underground 
construction  have  proved  that  wood  contains  acids  injurious 
to  the  lead,  and  that  the  soil  of  a  city  is  fatal  to  its  life.  In 
consequence  no  system  of  construction  may  be  considered 
secure  which  does  not  require  both  the  elimination  of  the 
wood  acids  from  the  conduits  and  the  prevention  of  access 
of  the  products  of  the  soil  from  the  ducts.  In  conse- 
quence we  may  easily  foresee  much  difficulty  with  all  cables 
that  have  been  laid  here  during  the  past  two  years  from  the 
destruction  of  the  lead  casing  and  of  the  insulator  which 
it  is  protecting.  It  is,  however,  not  accurate  to  suppose 
that  the  recognized  manhole  and  duct  construction  of  the 
East  is  necessary  to  overcome  this  difficulty,  but  on  the  con- 
trary Where  distributions  in  small  cities  are  contemplated 
we  must  look  for  information  to  the  experience  abroad 
where  such  installations  have  been  made  rather  than  to  the 
experience  of  the  East  where  they  have  not  been  attempted. 

Two  methods  of  construction  unused  at  the  present  time 
in  America  are  noticeably  successful  in  other  countries. 
The  first  of  these  consists  of  the  burying  of  cables  carried 
upon  insulated  supports  in  a  trench  filled  with  asphaltum. 
Such  a  method  should  not  be  expensive  here  where  as- 
phaltum of  a  good  quality  is  a  native  product,  hut  much 
study  must  be  devoted  to  the  system  before  it  can  be  made 
successful.  Failure  has  often  resulted  from  tlhe  use  of  per- 
meable supports  for  the  conductors  and  from  unsatisfactory 
cables  and  cable  joints,  so  that  the  construction  is  danger- 
ous where  it  is  impossible  to  apply  accurate  insulation  tests 
throuo'hout  the  whole  process  of  cable  'construction. 
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The  other  method  which  is  undoubtedly  successful  is  only 
adaptable  to  secondary  distribution  from  sub-station  trans- 
formers and  consists  in  the  nse  of  something  similar  to  over- 
head construction  in  large  closed  trenches  which  are  made 
impermeable  to  moisture  from  the  outside  and  readily 
drained  from  that  which  condenses  i  n't  he  interior.  In  this 
system  bare  conductors  are  used  and  there  is  a  consequent 
saving  of  freight  in  addition  to  the  saving  in  the  cost  of 
the  insulation  itself. 

This  problem  calls  for  a  solution  by  the  engineers  of  the 
Pacific  Coast  and  requires  the  care  that  only  an  engineer 
is  capable  of  giving,  but  is  worthy  of  consideration  by  every 
company  endeavoring  to  install  underground  conductors 
for  power  and  light  transmission  within  the  bounds  of  any 
of  our  cities. 
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PHOTOGRAPHY  TO   THE   RESCUE. 

An  ingenious  solution  of  the  note  collecting  problem  is 
explained  by  Reginald  Fessenden  in  the  "Electrical  World" 
of  August  22nd.  Every  engineer  who  has  attempted  to  pre- 
serve the  information  contained  in  several  technical  jour- 
nals has  felt  the  burden  of  any  scrap  book  or  similar  method 
while  the  extent  of  indices  or  digests  must  necessarily  he 
limited  by  the  amount  of  time  possible  to  devote  to  such 
work.  Prof.  Fessenden  has  attached  to  his  desk  by  a  uni- 
versal joint,  a  small  camera  capable  of  taking  a  picture 
1x14;,  and  with  this  he  photographs  all  articles,  tables  or 
'diagrams  he  wishes  to  preserve,  filing  the  negatives  on  a 
card  index  system.  In  this  way  he  preserves  true  fac  sim- 
iles of  all  matter  which  appears  to  be  of  interest  to  him, 
and  he  states  that  the  amount  of  time  and  expense  entailed 
in  the  process  is  less  than  that  of  any  known  system;  indeed, 
he  goes  to  the  extent  of  saying  that  he  can  copy  letters  by 
this  method  more  cheaply  and  expeditiously  than  is  possible 
with  a  press.  The  great  defect  in  the  method  appears  to  be 
the  smallness  of  the  plates  used,  requiring  a  magnifying 
glass  for  reference  to  the  articles  where  pages  10x12  are  to 
be  copied,  but  this  difficulty  is  a  minor  one,  and  the  size  of 
plate  used  can  be  considered  as  a  matter  of  individual  con- 
venience. Should  it  he  possible  to  copy  with  plates  3^x1^, 
the  negatives  would  occupy  the  same  space  as  the  ordinary 
card  used  in  a  card  catalogue,  and  the  additional  uniformity 
might  be  desirable.  Such  labor-saving  systems  are  import- 
ant to  every  engineer,  and  we  do  not  remember  having  seen 
one  which  appears  to  embody  the  principles  of  expedition 
and  convenience  more  satisfactorily. 


THE  CAST-WELDING  OF  RAILS. 

When  first  the  mechanical  success  of  the  cast  welded  rail- 
road joint  seemed  to  be  assured  no  doubt  was  felt  concern- 
ing the  electrical  conductivity  of  such  a  great  mass  of  metal, 
but  from  recent  numbers  of  the  Street  Railroad  Journal  we 


would  gather  that  there  have  been  doubtful  cases  of  high 
resistance  with  such  joints,  and  there  seems  to  be  a  growing- 
feeling  that  the  cast-welded  joints  cannot  be  safely  em- 
ployed without  bonding  for  electric  conductivity.  This  is 
on  account  of  the  fact  that  the  rail  expands  during  the  cast- 
ing and  on  cooling  contracts  to  such  an  extent  that  inti- 
mate contact  between  the  joint  and  the  rail  is  lost;  indeed 
the  permanence  of  the  cast-welded  track  aibove  a  track  elec- 
trically welded  is  sometimes  explained  by  this  fact  that 
the  cast  joint  allows  the  rails  to  move  while  the  electrically 
welded  joints  hold  them  in  place  and  produce  'breakages 
when  cold  weather  occasions  contraction. 

The  theory  of  the  cast-welded  joint  is  that  an  alloy  of 
the  cast  and  wrought  iron  is  made  at  the  temperature  of 
casting,  but  when  previous  experiments  in  uniting  cast  and 
wrought  iron  are  examined  it  is  found  that  such  an  alloy- 
ing does  not  take  place  unless  the  amount  of  wrought  iron 
present  is  small  in  proportion  to  the  mass  of  molten  cast 
iron,  and  as  this  is  not  the  case  in  the  cast-welded  joint,  it  is 
hot  surprising  to  find  that  the  contact  between  the  two  lacks 
in  conductivity.  Much  difference  in  opinion  is  expressed, 
by  the  many  correspondents  of  the  Street  Railway  Journal 
in  reference  to  this  point,  but  the  fact  that  such  a  doubt 
concerning  the  process  has  been  brought  out  'by  many  accu- 
rate observers  renders  caution  necessary  in  the  use  of  this 
joint  without  bonding  and  requires  further  information 
before  we  can  state  surely  that  the  cast-weld  is  the  solution 
of  the  track  conductor  uro'blem. 


BOILER    SCALE    AND    STEAM    EFFICIENCY. 

Discussing  the  subject  of  boilers  and  feed  water  recently, 
Professor  F.  B.  Crocker  made  some  terse  remarks  on  the 
subject.  The  water  used  in  steam  boilers  is  obtained  either 
from  the  regular  city  water  supply  or  from  some  source  such 
as  a  pond,  river,  or  well.  Which  of  these  is  best  to  employ 
depends  upon  the  circumstances  in  each  particular  case,  but 
in  almost  every  instance  the  question  of  the  purity  of 
the  water  is  an  important  matter.  Almost  any  water  avail- 
able for  use  in  boilers  contains  from  10  to  100  grains  of  solid 
material  per  gallon,  and  since  a  100  horse-power  boiler  evap- 
orates about  30,000  pounds  of  water  per  day  of  ten  hours, 
or  about  400  tons  per  month,  the  accumulation  of  this  ma- 
terial becomes  very  considerable,  assuming  only  half  of  it 
to  be  deposited.  Impurities  of  water  are  of  two  distinct 
kinds:  First,  small  particles  of  solid  material  mechanically 
held  in  suspension,  the  presence  of  which  is  perfectly  evi- 
dent to  the  eye,  forming  what  is  called,  in  plain  language, 
muddy  or  dirty  water.  The  other  class  'of  impurities  are 
mineral  substances  dissolved  in  water,  producing  little  or  no 
change  in  its  appearance  or  transparency.  Impurities  of 
the  first  kind  can  be  removed  by  filtering,  or  by  simply  al- 
lowing the  suspended  particles  to  settle;  but  impurities  ac- 
tually dissolved  in  the  water  can  only  be  eliminated  by  some 
process  of  chemical  or  physical  precipitation.  The  so-called 
"hard  water"  is  simply  water  containing  compounds  of 
lime,  magnesia,  etc.,  in  solution,  which  are  particularly  ob- 
jectionable in  water  for  boilers,  since  thejr  are  deposited  as 
a  scale  or  incrustation  upon  the  interior,  and  seriously  inter- 
fere with  the  transmission  of  heat  through  the  metal,  there- 
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by  reducing  the  efficiency  of  the  boiler  and  also  introducing 
a  danger  that  it  will  become  excessively  heated  and  weak- 
ened. These  deposits  in  boilers  sometimes  reach  a  thick- 
ness of  half  an  inch  or  move,  and  are  extremely  troublesome 
and  difficult  to  prevent  or  to  remove  after  -they  have  formed. 
It  is  estimated  that  scale  one-sixteenth  of  an  inch  thick 
necessitates  the  use  of  about  10  per  cent  more  fuel,  one- 
fourth  inch  almost  40  per  cent  move,  and  half  to  three- 
quarter  inch  scale  actually  doubles  the  amount  of  fuel  re- 
quired to  generate  a  given  quantity  of  steam.  These  facts., 
and  the  greatly  increased  repairs  and  danger  arising  from 
scale  in  boilers,  show  the  great  importance  of  eliminating  it. 


ROPE  TRANSMISSION. 

In  the  London  "Electrician"  for  August  14th  we  notice 
the  abstract  of  a  paper  by  Alfred  Combe  read  before  the  In- 
stitution of  Mechanical  Engineers  on  experiences  obtained 
in  the  rojDe  driving  of  machinery.  Many  important  points 
are  covered  and  some  startling  announcements  of  practical 
results  are  given.  The  author  is  a  son  of  the  James  Combe 
who,  in  1856,  first  used  rope  driving  for  large  powers  in 
England,  installing  in  1863  a  200-horse  power  plant  in  a 
foundry  plant  which  is  at  the  present  time  still  in  operation. 
Lacking  previous  experimental  information  the  Combes  in- 
stituted a  series  of  trials,  the  results  of  which  are  now  an- 
nounced and  which,  as  we  have  said,  present  some  leina liv- 
able conclusions.  In  the  first  place  the  speed  of  rope  for 
maximum  life  and  efficiency  is  given  as  amounting  to  only 
3.300  feet  per  minute  whereas  the  common  practice  is  run 
ropes  as  high  as  five  or  six  thousand  feet  per  minute.  "With 
such  a  low  speed  of  rope  the  power  transmitted  with  any 
given  rope  is  obviously  much  diminished  and  also  the  pulley 
sizes  must  be  increased  for  fast  driving.  This  result  is  par- 
tially counteracted  in  relation  to  the  size  of  the  pulley  by 
the  statement  that  pulleys  only  from  "28  to  3G  times  the 
diamater  of  the  rope  are  considered  by  Combe  to  give  the 
best  results,  whereas  engineers  have  generally  thought  that 
satisfactory  life  of  rope  could  not  be  obtained  with  pulley 
diameters  less  than  35  times  the  diameter  of  tli1  rope;  still, 
as  the  ordinary  life  of  a  cotton  or  manilla  rope  is  generally 
taken  from  at  six  to  ten  years  there  seems  to  be  a  margin 
in  this  direction  which  has  been  taken  advantage  of  by 
Combe  in  his  slow  speed  driving. 

A  few  years  ago  rope  transmissions  were  claimed  to  he 
more  economical  than  belt  drives,  but  recent  practices  have 
not  borne  out  this  claim,  and  it  would  appear  from  the 
statements  made  by  this  author  that  a  'mistake  has  been 
made  in  driving  tin-  ropes  too  fast  and  losing  too  much 
by  inertia  and  centrifugal  action.  For  large  powers,  rope 
drives  are  undoubtedly  the  most  quiet  and  permanent,  the 
system  being  one  well  adapted  to  the  driving  of  large  units 
from  water  wheels,  while  from  the  experience  obtained  in 
the  direct  connection  of  water  wheels  and  electric  power 
units  we  know  that  the  hopes  of  the  advocates  of  direct 
driving  have  not  been  sustained.  May  we  not  expect  a 
return  to  indirect  driving,  allowing  more  economical  wheels 
■peeds  and  speeds  of  dynamos,  even  though  this  conclu- 
sion of  Combe  as  well  as  those  of  other  engineers  using  rope 
transmission  must  be  carefully  considered  before  we  can 
conclude  that  we  have  arrived  at  the  greatest  economy  ob- 
tainable with  rope  transmission. 


THE    ONLY    HOPE    FOR    MUNICIPAL    OWNERSHIP 

The  "Street  Railroad  Journal"  has  been  recently  calling 
attention  to  the  success  of  the  well  appointed  systems  of 
the  street  railroads  in  European  cities  and  at  the  same 
time  the  electrical  fraternity  in  general  has  been  discussing 
the  surprisingly  good  financial  showing  of  the  Manchester 
municipal  illuminating  plant.  On  this  side  of  the  water, 
however,  the  technical  journals  have  been  occupied  chron- 
icling the  failure  of  municipal  plants  and  calling  attention 
to  the  numerous  accidents  involving  loss  of  life  and  de- 
struction of  machinery  on  the  trolley  roads  throughout  the 
country.  These  striking  facts  lead  us  to  examine  very  care- 
fully the  differences  in  the  municipal  management  of  the 
cities  of  the  United  States  and  those  of  the  Old  World. 
examination  showing  at  once  that  the  business  methods  of 
the  municipality  of  the  European  cities  partakes  of  the  char- 
acter of  their  business  houses,  while  with  us  municipalities 
are  governed  by  politicians  from  whom  no  business  ability 
is  expected.  In  consequence  we  find  in  Germany  the  heads 
of  the  Public  Works  departments  are  without  exception 
efficient  engineers,  and  where  municipal  plants  are  estab- 
lished the  best  engineers  of  the  country  strive  for  the  man- 
agements because  such  positions  involve  the  greatest  secur- 
ity of  employment  and  allow  the  best  exposition  of  ability. 
In  rather  painful  contrast  with  this  is  the  fact  that  in  this 
country  the  offices  are  sinecures  and  easily  obtained  through 
personal  influence.  When  a  franchise  is  granted  to  a  street 
railroad  in  Germany  the  plans  are  eonsidereelby  all  the  en- 
gineers in  the  city  employ  who  may  be  directly  or  indi- 
rectly concerned  in  the  effects  of  its  management,  and  in 
consequence  the  peace  of  the  community  is  assured  and  the 
rights  of  the  railroad  are  well  laid  down  and  duly  respected. 
This  would  only  he  possible  where  the  different  heads  of 
departments  thoroughly  understand  the  bearings  of  their 
work  and  that  men  of  such  ability  are  secured  by  the  mu- 
nicipalities determines  at  once  the  success  of  their  muni- 
cipal undertakings.  Theoretically  there  is  no  reason  why 
a  municipality  should  not  do  business  as  cheaply  as  an 
incorporated  company,  but  such  results  can  only  be  ob- 
tained where  it  is  possible  to  divorce  the  business  and  en- 
gineering management  completely  from  the  field  of  politics 
and  the  caprices  of  election. 


CONCERNING   SWITCHBOARD   DESIGNS. 

It  must  be  evident  to  anyone  who  has  had  occasion  to 
examine  the  arrangement  of  switchboards  that  are  from 
time  to  time  published  that  convenience  of  installation  and 
ease  of  manufacture  are  of  more  importance  to  switchboarel 
designers  than  ease  of  handling  and  systematic  design.  This 
is  still  true  notwithstanding  the  fact  that  the  last  three 
or  four  years  has  seen  great  development  and  advance  in  the 
making  and  laying  out  of  switchboards.  Certain  ideas  be- 
longing to  the  manipulation  of  the  most  primitive  electric 
lighting  stations  have  been  preserved  in  modern  installa- 
tions although  these  ideas  seem  often  not  to  be  justified  in 
modern  practice:  among  these  earliest  original  conceptions 
we  may  include  the  installation  of  all  apparatus  on  the  pos- 
itive side  of  the  circuit,  the  arrangement  of  ammeters  and 
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voltmeters  to  foe  visible  at  a  great  distance,  the  location  of 
the  rheostats  at  the  bottom  of  the  board  and  the  installation 
nf  lightning  arresters  in  the  station  on  the  board.  To  be 
sure  some  of  the  modern  switchboard  constructors  have 
recognized  [he  incorrectness  of  parts  in  these  designs,  par- 
ticularly in  the  ease  of  the  location -of  lightning  arresters 
and  have  introduced  radical  departures,  but  it  is  rarely  that 
we  find  a  switehboard  so  designed  that  the  instruments 
affected  by  every  switch  and  rheostat  handle  upon  the  board 
are  so  located  that  they  may  be  easily  observed  foy  the  switch- 
board attendant  at  the  time  that  lie  is  throwing  the  switch 
and  manipulating  the  rheostat.  Perhaps  the  extreme  ab- 
surdities once  common,  of  locating  the  various  pieces  of  ap- 
paratus on  the  switchboard  as  t'o  require  the  services  of  both 
an  observer  and  a  manipulator  have  been  done  away  with, 
but  we  think  that  switchboard  designers  have  not  yet  fully 
realized  the  importance  of  the  switchboard  attendant  in 
!  he  economy  of  a  great  central  station,  and  it  is  by  no  means 
infrequent  to  find  the  attendant  walking  back  and  forth 
between  bis  instrument  and  rheostat  over  a  distance  of  from 
ten  to  twenty  feet.  Perhaps  this  is  due  to  the  fact  that 
the  switchboard  attendant  is  generally  considered  to  be  a 
servant  of  the  chief  engineer  and  the  chief  dynamo  tender 
rather  than  of  the  master  of  the  station.  But  will  we  not  in 
the  future  distinguish  the  importance  of  giving  one  man 
the  entire  command  of  the  station  having  all  the  indicating 
apparatus  under  his  eye  and  himself  in  the  position  of 
switchboard  attendant. 

If  this  radical  change  were  effected  and  switchboards  so 
designed  as  to  make  the  apparatus  easily  read  by  the  attend- 
ant, without  reference  to  engineers  or  dynamo  tenders  at 
a  considerable  distance,  great  advantage  would  be  gained 
in  saving  the  cost  of  large  instruments,  long  and  compli- 
cated switchboard  wires,  and  it  would  place  the  responsibil- 
ity of  the  whole  station  upon  the  shoulders  of  one  man. 
'This  responsibility  could  not  be  undertaken  by  the  present 
class  of  switchboard  attendants,  but  the  change  would  allow 
the  employment  of  a  smaller  number  of  expensivejoremen 
throughout  the  station,  while  it  would  place  the  manipu- 
lating apparatus  of  the  whole  plant  at  a  distance  from  the 
point  of  danger  whenever  mechanical  or  electrical  acci- 
dents should  occur.  The  system  may  be  one  implying  a 
radical  departure  from  the  present  methods  of  manipulating 
centra]  stations,  but  it  would  make  central  station  practice 
more  nearly  similar  to  mechanical  practice,  which  has  been 
tried  and  found  sufficient  in  large  power  stations,  such  as 
ships,  rolling  mills,  steel  furnace-,  in  all  of  which  systems 
i  he  constant  endeavor  is  to  locate  the  responsibility  and 
centralize  the  power  of  manipulation;  such  an  arrangement 
having  been  found  less  liable  to  occasion  accidents  and  one 
which  reduces  the  importance  of  those  unavoidably  occur- 
ring. 


John  I',.  Fisken,  General  .Manager  of  the  Washington 
Water  Power  Company  of  Spokane,'  Wash.,  says:  "1  wish  to 
compliment  the  style  of  The  Journal  of  Electricity,  which 
both  as  regards  the  general  gel-up  and  the  matter  contained 
therein,  I  consider  equal  to  anything  published  in  the  coun- 
try to-day,  and  I  trust  that  it  is  proving  to  be  the  financial 
success  which  it  ought  to  be." 
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'■THE  THEOE Y  OF  THE  STRUCTURE  OF  MATTER." 
By  James  S.  Alden,  M.  E.,  Passaic,  N.  J.  Published  by 
the  author.  45  pp.  Price,  50  cents. 
In  his  introduction  Mr.  Alden  states  that:  "He  has 
spent  nearly  seven  years  in  developing  this  theory,  'which 
is  based  on  the  assumption  that  an  atom  of  matter  'consists 
of  a  vortex  ring  of  luminiferous  ether,'  and  as  a  conclusion 
of  his  seven  years  of  study,  he  states:  "That  the  combined 
teachings  of  the  Bible  and  science  seem  to  indicate  that 
Faith  and  Ether  are  one  and  the  same  thing;  the  unit  of 
biological  being  seems  to  consist  of  matter  held  in  the  form 
of  a  histological  cell  by  spirit."'  It  is  hard  to  understand, 
however,  from  his  more  or  less  mathematical  conclusions 
where  he  obtains  the  connection  between  Faith  and  Ether. 
Though  the  theory  of  the  constituion  of  the  matter  given 
is  not  unsound  should  his  fundamental  assumptions  be 
granted,  but  these  assumptions  involve  the  oft-disputed 
values  of  the  density  and  the  elasticity  of  the  ether  which, 
in  all  the  conclusions,  occur  as  a  product,  and  which  sub- 
sequently cannot  be  separated  or  evaluated  except  in  spec- 
ulation, unless  some  crucial  tests  could  be  imagined  and 
performed.  Lord  Kelvin  and  Von  Helmholtz  have  both 
made  mathematical  investigations  of  these  questions,  but 
never  have  been  able  to  point  to  a  possible  system  of  ex- 
periments which  would  determine  the  disputed  points,  and 
.  Mr.  Alden's  investigations  seem  to  leave  the  matter  in  ex- 
actly the  same  position  as  the  ether  vortex  theory  has  held 
for  the  past  ten  }rears.  To  any  one  attracted  by  this  form 
of  speculation  the  pamphlet  will  form  pleasant  reading,  and 
it  may  be  instructive  to  any  student  who  desires  to  apply 
himself  carefully  to  such  speculative  reasoning.  The  fact 
that  the  phenomena  of  electricity  are  explained  by  Mr.  Al- 
den's theory  does  not  aid  us  in  the  solution  of  any  partic- 
ular electrical  problem,  nor  can  we  see  that  it  has  advanced 
the  theory  of  electrical  action  beyond  the  point  where  Lodge 
carries  the  theory  in  his  book  of  Modern  Views. 


APPARATUS  FOR  THE  TRANSMISSION  OF  POWER 
BY    TWO-PHASE    ALTERNATING     CURRENTS. 

Stanley  Electric  Manufacturing    Company,     Pittsfield, 

■Mass.;  62  pp.     Printed  for  free  distribution. 

This  catalogue  describing  the  "S.  K.  C."  system  of  two- 
phase  alternating  current  machinery  is  one  of  the 
boldest  of  the  catalogues  issued  by  any  company, — boldest 
in  its  distinct  claims  for  a  special  type  of  apparatus  and  in 
its  clear  cuts  and  descriptions  of  the  apparatus  manufac- 
tured by  the  Stanley  Electric  Manufacturing  Company. 
In  the  introduction  the  claim  is  made  that  their  apparatus 
is  of  high  class  and  sold  at  a  fair  manufacturing  profit, 
which  at  the  present  time  is  equivalent  to  a  high  price;  this 
claim  being  substantiated  as  we  all  know  by  the  business 
practices  of  the  Stanley  Company.  The  feet  that  this 
company  has  not  been  compelled  to  enlist  in  the  ruinous 
competition  that  has  been  so  disastrous  in  all  lines  of  busi- 
ness during  the  late  period  of  depression  is  one  of  the  en- 
couraging signs  to  all  good  engineers,  proving  that  the 
market  for  good  apparatus  commanding  good  prices  has  not 
yet  been  completely  lost. 

The  distinctive  points  of  the  "S.  K.  C."  apparatus  are 
first,  the  induction  generator  having  no  moving  wire  and 
requiring  no  compounding  for  close  regulation;  secondly, 
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the  adherence  to  the  true  sine  curve  iu  the  e.  111.  f.  wave; 
thirdly,  the  complete  electrical  independence  of  the  two 
phases  from  the  machine,  and  finally  the  use  of  the  conden- 
ser in  induction  motor  installations.  When  this  company 
first  began  to  manufacture  condensers  for  connection  with 
induction  motors  it  was  opposed  on  both  sides  of  the  At- 
lantic by  both  theoretical  and  practical  men;  the  first  at- 
tempting to  prove  that  the  condensers  were  'both  useless 
and  dangerous,  and  the  second  declaring  that  no  condenser 
could  be  manufactured  which  could  continuously  -withstand 
the  demands  of  actual  service.  Both  of  thesa  contentions 
have  been  disproved  by  the  Stanley  Company,  until  now 
no  one  dares  any  longer  to  contend  that  it  has  not  success- 
fully withstood  the  demands  and  solved  the  problem  of 
overcoming  the  self  induction  of  the  motor  by  an  auxiliary 
capacity  along  safe  and  practical  lines.  In  fact,  during 
the  last  three  years  the  extension  of  this  company  has  been 
more  rapid  than  that  of  any  other  company  installing  poly- 
phase machinery,  which  is  sufficient  proof  of  the  practica- 
bility and  success  of  the  system.  Many  small  towns 
throughout  the  East  are  installing  Stanley  apparatus  where 
a  motor  load  does  not  exist  or  is  insignificant  on  account  of 
the  fact  that  while  for  lighting  the  Stanley  machine  can  be 
considered  as  two  single  phase  alternators,  connections  for 
power  distribution  can  at  any  time  be  easily  made,  and  any 
such  demand  be  readily  and  efficiently  met  by  these  ma- 
chines without  serious  disturbance  of  the  lighting  poten- 
tial when  large  synchronous  or  induction  motors  are  oper- 
ated. A  consideration  of  the  claims  of  the  Stanley  Com- 
pany is  of  great  importance  to  eveiy  transmission  plant,  and 
as  a  means  of  transmission  its  machinery  will  continue  to 
prove  to  be  of  the  greatest  importance  to  engineers  of  the 
Pacific  Coast. 


^ransmissicn 


THE  EXERGY  OE  A  THUNDERBOLT. 


Modern  scientific  discovery  is  fast  unraveling  the  greatest 
mysteries  of  nature,  and  it  now  appears  that  there  are  but 
few  things  that  are  hidden  from  the  gaze  of  him  who  looks 
for  them  in  the  proper  way.  Lightning  was  formerly  one 
of  the  greatest  enigmas  among  natural  phenomena.  To- 
day we  know  that  the  average  electromotive  force  of  a 
-bolt"  of  lightning  is  about  3,500,000  volts;  that  the  cur- 
rent is  14,000,000  amperes,  and  that  the  time  of  discharge 
is  about  one  twenty-thousandth  of  a  second!  In  such  a 
"bolt"  there  is  energy  equal  to    3,284,182  horse-power. 


THE  LIGHTNING  BUG. 


(With  a  Moral.) 

The  lightning  'bug  is  brilliant, 

But  it  hasn't  any  mind; 
He  blunders  through  existence 

With  his  headlight  on  behind. 

— Chicago  Record. 

Just  so  the  foolish  merchant. 

Whom  no  one  can  advise: 
For  he  decided  years  ago 

That  he'd  never  advertise. 

— Electrical  Review.  X.  Y. 

So  now  he's  made  a  failure, 

Which  he  cannot  grasp  "de  tout;" 

'Twas  just  because  he  managed 

Things  backward — hind-end-to. 

— Journal  of  Electricity,  S.  F. 


ANOTHER  BIG  TRANSMISSION  FOR   SALT   LAKH 


The  most  notable  power  transmission  plant  yet  at- 
tempted, both  from  tiie  point  of  view  of  amount  of  power 
and  the  distance  of  transmission,  is  already  under  way  in 
the  State  of  Utah. 

The  Pioneer  Electric  Power  Company  of  Ogden,  Utah, 
has  within  the  past  month  placed  a  contract  with  the  Gen- 
eral Electric  Company  for  a  complete  5000  H.  P.,  three- 
phase  plant,  covering  a  transmission  of  36  miles,  from 
Ogden  to  Salt  Lake  City. 

The  power  will  be  obtained  from  the  fall  in  the  canyon 
of  the  Ogden  River,  at  a  point  almost  within  the  limits  of 
the  city  of  Ogden.  Across  the  head  of  the  Ogden  Canon 
a  dam  is  to  be  thrown,  and  an  immense  storage  reservoir 
formed,  which  will  cover  some  15  or  20  square  miles  of  a 
valley  111  the  mountains.  From  this  dam  to  the  power 
house  is  a  distance  of  nearly  six  miles.  The  water  will  be 
carried  through  a  six-foot  pipe  of  wood  for  about  five 
miles,  while  for  the  rest  of  the  way  it  will  pass  through  a 
six-foot  pipe  of  rivetted  steel.  These  pipes  are  fitted  at  in- 
tervals with  automatic  relief  and  air  valves  to  prevent  the 
bursting  or  collapsing  -when  the  flow  of  water  is  varied  by 
changes  of  load.  The  effective  head  of  water  at  the  power 
house  will  vary  from  400  to  450  feet,  and  the  full  capacity 
of  the  pipe  line  will  be  10,000  H.  P. 

Two  duplicate  receivers  will  he  used,  one  at  each  side  of 
the  power  house,  so  that  either  can  he  shut  down  without 
stopping  the  plant.  To  these  the  pipes  running  to  the 
water  wheel  nozzles  will  be  connected.  The  speed  of  the 
wheels  will  be  controlled  by  Knight  governors  and  the 
valves  will  be  operated  by  hydraulic  pistons  so  that  the  gen- 
erators may  be  stopped  and  started  from  the  switchboard. 
The  water  from  the  wheels  on  each  side  of  the  power  house 
will  pass  into  a  central  tail  race  under  the  floor  between 
the  two  lines  of  generators,  and  will  be  conveyed  into  canals 
for  the  irrigation  of  some  18,000  acres  of  land  in  the  vi- 
cinity of  Ogden,  which  will  be  reclaimed  for  farming  pur- 
poses. 

The  electric  plant  at  first  will  consist  of  five  1000  H.  P. 
21-pole,  three-phase  generators,  driven  by  Knight  water 
wheels  running  at  300  revolutions  per  minute.  The  water 
wheels  and  fitting  will  be  furnished  by  the  Risdon  Iron  & 
Locomotive  Works  of  San  Francisco.  The  water  wheel  and 
armature  are  to  be  mounted  on  the  same  shaft,  and  will  be 
supported  by  the  same  base  frame  and  bearings.  The  pe- 
riodicity of  the  current  is  60  cycles  per  second,  and  the 
generators  will  be  wound  for  2,300  volts.  Two  exciters, 
each  of  100  K.  W.  capacity,  direct,  connected  to  their  own 
water  wheels,  will  be  provided,  either  of  which  will  suffice 
to  excite  the  fields  of  all  the  generators  in  the  completed 
station. 

The  current  from  the  generators  will  be  carried  by  lead- 
covered  cables  laid  in  ducts  between  the  generator  founda- 
tions and  the  wall  of  the  building,  to  the  generator  switch- 
boards at  one  end  of  the  power  house.  The  boards  will  be 
blue  Vermont  marble  panels,  ami  will  be  completely  equip- 
ped with  all  the  necessary  controlling  and  regulating  instru- 
ments and  apparatus.  Tachometers  on  the  switchboard, 
operated  by  Synchronous  motors  electrically  connected  to 
the  generators,  will  indicate  the  speed  of  the  machines. 

The  step-up  transformers  and  the  2,000  and  15,000-volt 
feeder  panels  will  he  placed  in  a  gallery  erected  over  the 
generator  switchboard.  The  transformers,  nine  in  number, 
each  of  250  k.  w.  capacity,  will  raise  the  generator  potential 
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from  2,300  volts  to  15,000  volts,  at  which  pressure  2,000  H. 
P.  will 'lie  transmitted  to  Sail  Lake  City.  The  local  distri- 
bution of  the  balance  at  Ogden  will  be  made  at  2,300  volts. 

The  transmitted  current  will  pass  over  six  No.  1  wires 
strung  mi  insulators  of  a  special  porcelain,  developed  by  the 
General  Electric  Company,  to  withstand  high  potentials,  to 
nine  250  k.  w.  step-down  transformers  at  Salt  Lake  City, 
which  will  deliver  ii  at  2,300  volts  for  distribution. 

The  transmission  line  and  transformers  will  be  arranged 
to  allow  of  the  use  of  a  potential  of  25,000  volts.  This  will 
permit  of  the  efficient  transmission  of  current  to  the  mining 
regions  of  Mereur  and  other  camps  thirty  to  thirty-five 
miles  beyond  Salt  Lake  City.  All  lines  will  be  protected 
by  the  latest  types  of  General  Electric  lightning  arresters, 
which  have  proved  so  efficient  in  the  Eolsom  and  other 
transmissions. 

To  construct  the  iron  and  wooden  pipe  bringing  the 
water  to  the  wheels  100  h.  p.  in  motors  are  set  up  in  the 
shops  of  Rhodes  Brothers,  in  Ogden,  supplying  extra  power 
for  the  work,  which  is  one  of  the  most  extensive  pipe  line 
contracts  ever  undertaken — five  miles  of  six-foot  wooden 
stave  pipe,  and  one  mile  of  six-foot  rivetted  steel  pipe.  Prac- 
tically all  the  work  will  he  done  on  the  ground,  the  steel 
being  received  in  flat  sheets,  to  be  rolled,  punched  and 
rivetted  in  the  shops  and  the  lumber  for  the  wooden  pipe  iu 
the  rough  to  be  milled,  planed  and  put  together  on  the  spot. 

Salt  Lake  City,  with  the  completion  of  the  Pioneer  plant, 
will  receive  power  from  two  of  the  most  important  electrical 
transmission  installations  ever  undertaken.  That  trans- 
mitting the  power  from  the  Big  Cottonwood  Canon  has 
only  recently  been  completed,  that  of  the  Pioneer  Company 
will  probably  be  inaugurated  about  the  first  of  November  of 
this  year. 


A  NOVEL  SHUT-DOWN. 


For  two  hours  and  a  half  Monday  night  the  electric  lights 
went  out  in  Pendleton  and  the  city  was  in  total  darkness. 
The  explanation  furnishes  an  account  of  a  very  peculiar 
occurrence,  which  would  not  happen  at  any  station  more 
than  once  in  its  history.  Luring  the  evening  the  lights 
began  to  grow  dim,  and  the  station  men  thought  the  wires 
were  grounded,  and  as  a  consequence  the  engine  was  over- 
loaded. The  incandescent  lights  were  first  turned  off,  but 
that  did  not  remedy  matters.  The  large  driving  belt  con- 
necting the  engine  with  the  dynamos  was  running  in  a  most 
peculiar  manner.  It  was  jumping  up  and  down  and  strik- 
ing the  stone  work  as  it  had  never  done  before.  Then  the 
arc  dynamos  were  cut  out  and  the  engine  shut  down. 

William  Burgess,  the  superintendent  of  the  works,  had 
come  up  to  the  station  to  see  what  was  the  difficulty,  and 
he  soon  discovered  that  the  big  belt  was  literally  lined  with 
thousands  of  the  white  millers,  which  are  now  so  numerous 
in  Pendleton.  One  by  one,  dozen  by  dozen,  the  millers  had 
flown  into  the  open  window,  and  had  been  drawn  by  suc- 
tion into  the  belt  until  it  was  one  mass  of  crushed  millers. 

'Chalked  cloths  were  in  use  in  wiping  the  belt,  and  at 
12:45  this  morning  the  lights  were  again  turned  on.  Dur- 
ing the  remainder  of  the  night  no  more  trouble  was  encoun- 
tered.—Pendleton  (Ore.)  East  Oregonian. 


Till]  CHLORIDE  BATTERY  AGENCY  GIVEN. 


I  he  s„le  agency  I'm-  the  Pacific  Coast  for  the  Chloride 
Electric  Storage  Cattery  has  been  given  to  the  Union  Iron 
Works,  of  San  Francisco.  Mr.  A.  E.  Brooke-Ridley  the 
well  known  agent  of  the  Siemens-Halske  Electric  Company, 
has  been  appointed  general  manager  for  the  Chloride 
agency,  which  is  now  prepared  to  fill  orders  promptly  from 
stock. 


POPULAR   REFLECTIONS   OF    THE    CONDITIONS    AND 

PROSPECTS    OF   ELECTRICAL   ENGINEERING 

ON    THF    PACIFIC    COAST. 


The  construction  of  the  immense  plant  of  the  Mariposa  Elec- 
tric Power  Company,  and  the  harnessing  of  the  mighty  waters 
of  the  Merced  river,  hitherto  allowed  to  go  to  waste,  means 
much  for  Mariposa.  Valuable  gold  mines  that  are  now  lying 
idle  and  unproductive  for  the  sheer  want  of  power  to  operate 
them  will  be  opened  up.  giving  employment  to  hundreds  of 
men.  Large  mills  will  be  erected  to  handle  the  products  of 
these  mines,  and  the  roar  of  stamps  and  the  whir  of  machin- 
ery will  be  heard  throughout  the  length  and  breadth  of  the 
land,  demonstrating  the  fact  to  the  world  that  in  Mariposa 
county  is  indeed  "California's  richest  gold  field."  The  building 
of  this  vast  power  plant  is  not  an  idle  rumor,  it  is  a  real 
thing,  and  prominent  and  influential  men  of  wealth  of  San 
Francisco  are  interested  in  the  enterprise,  and  it  will  not  "go 
through"  for  the  want  of  money  to  carry  on  the  work. — Coul- 
terville  (Cal.)  Miner. 


People  who  have  experienced  any  trouble  with  street-car 
employees,  and  they  are  legion,  will  be  interested  in  a  little 
"letter"  that  has  just  been  issued  by  the  Haywards  electric 
road.  It  marks  a  progressive,  step,  both  in  the  prestige  and  de- 
portment of  motormen  and  conductors.  It  commences  by  stat- 
ing that  the  advice  if  followed  "will  be  of  great  benefit  to  you 
and  will  tend  to  make  you  more  useful  to  the  company." 

Above  all  things,  the  company  does  not  want  "cranky"  men, 
although  it  expects  every  employee  to  be  thoroughly  familiar 
with  all  the  cranks  and  wheels  of  the  machinery  under  his 
control.  A  conductor  must  certainly  have  a  temper  like  Job 
if  he  honestly  acts  up  to  the  advice  regarding  being  pleasant. 

"When  asked  for  information,"  it  says,  "hasten  to  give  all 
that  you  can.  A  conductor  can,  by  being  cranky,  drive  travel 
from  the  railway,  just  the  same  as  a  clerk  in  a  store  can  drive 
trade  away. 

"Urbanity  is  capital,  without  which  no  business  can  be 
successfully  carried  on. 

"Passengers  do  not  always  like  to  make  requests,  and  their 
wants  should  be  anticipated. 

"Do  not  get  out  of  temper  when  a  passenger  happens  to  take 
offense,  but  rather  make  an  effort  to  appease  him  and  please 
him." 

Something  new  is  found  in  the  rule  about  putting  an  obnox- 
ious passenger  off  the  car.  Before  ejecting  him  the  conductor 
is  to  use  every  means  to  pursuade  him  to  be  a  gentleman,  and 
if  this  has  no  effect  then  return  his  fare  and  bounce  him.  The 
return  of  the  fare  is  a  new  feature. 

The  poor  conductor  has  another  task  which  is  not  any  more 
pleasant.     He  is  advised  as  follows: 

"Should  a  light  of  glass  be  broken  while  a  car  is  in  your 
charge,  endeavor  to  collect  $1.50  from  the  person  breaking  it. 
If  he  refuses,  ask  him  his  name  and  address,  and  when  you 
turn  your  car  in  make  a  full  and  detailed  account  of  it  and  drop 
it  in  the  timecard  box. 

l,No  conductor  is  to  discriminate  between  the  lady  who  is 
fair,  fat  and  fifty,  and  the  dainty  maiden  who  is  attending  a 
picnic  at  San  Lorenzo  Grove."  He  is  told  to  be  "ready"  at 
all  times  to  assist  ladies,  both  old  and  young,  in  alighting  or 
getting  on  -a  car;  also  to  help  them  with  bundles,  etc.,  always 
to  be  careful  when  assisting  a  lady  to  do  so  in  suiclh  a  manner 
as  not  to  give  offense.  Always  try  to  find  seats  for  passen- 
gers by  making  children  "double  up.  or  by  having  their  parents 
take  them  on  their  laps." 

The  conductor  is  dismissed  with  one  more  word  of  advice, 
doubtless  the  result  of  a  talk  to  a  newspaper  man  in  the  past. 
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Here  is  the  rule:  "You  must  not,  under  any  circumstances, 
discuss  an  accident,  excepting  when  ordered  to  do  so  by  the 
Superintendent." — San  Francisco  Call. 


personal 

Mr.  John  I.  Sabin  has  returned  to  San  Francisco  after  spend- 
ing the  summer  in  Europe. 

Dr.  Thomas  AddisG>n,  manager  of  the  San  Francisco  office  of 
the  General  Electric  Company,  is  now  in  the  East,  and  will 
probably  not  return  before  the  middle  of  October. 

Mr.  Keijiro  Okamoto.  of  the  Department  of  Communcations, 
Tokio.  Japan,  and  who  has  been  in  the  United  States  for 
several  months  past  on  a  tour  of  investigation,  has  returned 
to  his  own  country. 

Mr.  L.  J.  Grimesey,  of  the  firm  of  Bagnall  &  Hilles,  of  Yoko- 
hama, Japan,  has  been  in  the  city  for  the  past  few  days,  with 
headquarters  at  the  offices  of  the  New  York  Insulated  Wire 
Company.  No.  18  Second  street.  Mr.  Grimesey  will  visit  the 
principal  Eastern  cities  before  returning  to  Japan. 

Mr.  H.  H.  Morehouse,  of  the  firm  of  Morehouse  &  Morrill, 
which  recently  signed  the  contract  for  a  complete  hydraulic 
and  electric  installation  costing  $70,000,  for  the  city  of  Antigua. 
Guatemala,  is  in  San  Francisco,  and  will  place  orders  for 
materials  for  the  plant  referred  to. 
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SAN  JOAQUIN  ELECTRIC  COMPANY. 


The  San  Joaquin  Electric  Company,  of  Fresno,  Cal..  operat- 
ing the  interesting  and  highly  successful  power  transmission 
plant  described  in  the  April  number  of  this  publication,  has 
issued  a  statement  concerning  its  financial  affairs,  from  which 
it  appears  that  the  total  authorized  bond  issue  of  the  company 
is  $800,000,  of  which  amount  $350,000  has  been  reserved  to 
meet  the  cost  of  future  extensions  as  may  be  required,  and  can 
only  he  used  under  strict  reservations.  The  present  or  first 
bond  issue  is  therefore  $450,000,  maturing  in  twenty  years  and 
bearing  6  per  cent  interest.  Four  securities,  as  follows,  are 
offered  on  the  bonds: 

First — The  San  Joaquin  Electric  Company  has  acquired 
$275,000,  or  nearly  all  of  the  shares  of  the  Fresno  Water  Com- 
pany, which  has  paid  annual  dividends  of  5  per  cent,  and  6 
per  cent,  for  several  years  past,  and  whicti  has  often  been 
called  the  model  water  works  plant  in  the  United  States. 
Moreover,  the  recent  introduction  of  electric  power  has  re- 
duced the  operating  expenses  of  the  water  company  and  mate- 
rially increased  its  efficiency. 

(Second — Its  entire  new  transmission  plant  built  by  the  Gen- 
eral Electric  Company  is  now  in  highly  successful  operation, 
furnishing  nearly  all  of  the  power  and  light  used  in  Fresno, 
and  yet  using  but  practically  one-fourth  of  the  plant  capacity. 

Third — The  title  to  valuable  water  rights  on  the  North  Fork 
of  the  San  Joaquin  river,  the  surveys,  rights  of  way,  construc- 
tion work,  real  estate,  etc.,  acquired,  and  also  valuable  city  and 
county  franchises  and  contracts. 

Fourth — Contracts  with  the  Sperry  Flouring  Company,  the 
Fresno  Water  Company,  and  various  other  parties,  all  being 
held  as  security  with  the  bonds. 

The  income  and  operating  expenses  of  the  company  are 
stated  to  be  as  follows: 

Income  from  the  Fresno  Water  Company,   on 
the  basis  of  the  year  1895 $12,000 


Sundry  income  contracts  now  on  hand 42,000 

Estimated  income  from  other  contracts  now  be- 
ing negotiated 6,000 

Present  income $60,000— $60,000 

Estimated  income  from  future  contracts  per  en- 
gineer's report $20,000 

Estimated  saving  of  expense  for  fuel  and  engi- 
neers of  Fresno  Water  Company 6,000 

$26.000— $26,000 

Total  income $86,000 

Operating   expenses  during    construction,    first 

year $16,000 

(Operating  expenses  after  construction  is  com- 
pleted is  estimated  at  $10,000.) 
Interest  on  bond  issue 27,000 

Fixed  charges $43.000— $43,000 


$43,000 


The  engineer  points  out  that  the  income  will  increase  each 
year  and  the  expense  will  diminish  after  the  first  year,  and  it 
will  be  observed  that  without  regard  for  future  prospects  the 
present  income  actually  being  collected  exceeds  by  $17,000  the 
interest  and  expenses.  The  mortgage  or  trust  deed  is  ap- 
proved by  the  attorneys  of  the  San  Joaquin  Electric  Company, 
the  Municipal  Investment  Company,  of  Chicago,  and  the  Mer- 
cantile Trust  Company,  of  New  York,  trustee.  A  portion  of 
the  bonds  are  offered  for  sale  by  the  Municipal  Investment 
Company,  of  Chicago. 


THE  SAN  FRANCISCO  GAS  AND  ELECTRIC  COMPANY. 


The  Fan  Francisco  Gas  Light  Company,  by  J.  B.  Crockett, 
President,  has  issued  a  notice  to  its  stockholders,  as  follows: 

"For  seme  time  past  here  has  been  sharp  competition  in  the 
lighting  business  between  the  San  Francisco  Gas  Light  Com- 
pany and  the  Edison  Light  and  Power  Company.  The  Boards 
of  Directors  of  the  two  companies,  realizing  that  possibly  in 
the  future  this  might  lead  to  serious  loss  to  both  companies, 
and  that  the  business  of  furnishing  light  and  power  should 
be  controlled  by  one  management,  and  thus  effect  a  large  sav- 
ing in  the  general  management,  establish  more  uniform  rates 
between  gas  and  electricity,  and  im  many  other  ways  curtail 
expenses,  have  deemed  it  advisable  to  form  a  new  company,  to 
be  known  as  the  "San  Francisco  Gas  and  Electric  Company," 
and  to  transfer  to  this  new  company  all  the  property  of  the 
other  two.  This  agreement  was  reached  after  a  patient  inves- 
tigation of  the  affairs  of  both  companies.  The  books  were  ex- 
perted  and  the  machinery  examined,  and  the  result  is  that 
the  Directors  of  this  company  now  recommend  to  the  stock- 
holders that  they  agree  to  the  formation  of  the  new  company, 
the  general  plan  or  prospectus  of  which  is  as  follows: 

"The  new  company  to  be  formed  from  the  other  two  com- 
panies to  be  called  the  San  Francisco  Gas  and  Electric  Co.  Cap- 
ital stock,  $20,000,000,  of  which  $10,000,000  Willi  be  issued  to  the 
stockholders  of  the  San  Francisco  Gas  Light  Company;  $2,750,- 
000  to  be  issued  to  the  stockholders  of  the  Edison  Light  and 
Power  Company,  and  $1,066,666  2-3  to  be  placed  in  trust  in  the 
hands  of  a  trustee  selected  by  the  directors  of  the  new  com- 
pany, which  said  stock  is  to  be  placed  in  escrow  for  the  pur- 
pose of  redeeming  the  outstanding  bonds  of  the  Edison  Light 
and  Power  Company.  All  the  remainder  of  the  stock  is  to  be 
held  in  the  hands  of  the  company,  and  will  not  be  issued  un- 
less necessity  requires  the  same  for  the  enlargement,   exten- 
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sion  or  improvement  of  the  plant.  The  San  Francisco  Gas 
Light  Company,  having  but  its  current  monthly  debts  to  pay. 
could  disincorporate  and  go  out  of  existence,  but  as  there  are 
real  estate  and  other  assets  remaining  in  the  corporation,  be- 
ing the  exclusive  property  of  its  present  stockholders,  it  will 
not  disincorporate  but  will  reduce  its'  capital  stock  to  $3,000.- 
000.  which  is  sufficient  to  carry  the  real  estate  unsold. 

"It  will  be  necessary  for  all  the  stockholders  of  the  San 
Francisco  Gas  Light  Company  to  surrender  their  present  stock 
and  to  receive  in  exchange  therefor  an  equal  number  of  shares 
of  stock  of  the  San  Francisco  Gas  Light  Company,  represent- 
ing the  real  estate  interests,  the  par  value  of  which  will  be  $3 
per  share,  and  also  to  receive  the  same  number  of  shares  of 
the  San  Francisco  Gas  and  Electric  Company.  You  will  see 
by  the  enclosed  notice  that,  according  to  Law,  a  special  notice 
has  been  issued  and  will  be  published  for  the  necessary  time, 
sixty  days,  calling  a  special  meeting  for  the  stockholders,  to 
be  held  on  Monday.  October.  26th.  for  the  purpose  of  approv- 
ing the  reduction  of  the  capital  stock  as  mentioned  above.  At 
the  sa.me  time  it  is  desirable  to  get  the  consent  of  the  stock- 
holders to  the  transfer  of  all  property  rights,  franchises  and 
privileges  of  this  company  to  the  company  to  be  formed.  We 
believe  that,  with  economical  management,  the  new  company 
will  be  able  to  earn  and  pay  a  fair  dividend,  and  gradually  be 
able  to  reduce  the  price  of  light  to  the  consumer. 

"This  projected  formation  of  a  new  company  has  received 
our  close  attention  for  the  past  year.  We  have  carefully  in- 
vestiigiated  every  detail  connected  with  it  and  we  believe 
that  this  action  if  confirmed  by  the  stockholders  will  be  of 
great  advantage  to  us  all.  Therefore,  if  this  explanation  meets 
with  your  approval  we  will  -be  very  glad  to  have  you  sign  a 
proxy  empowering  the  Beard  of  Directors  to  carry  this  out. 
or  if  you  can  be  present  in  person  where  we  can  give  you  a 
full  and  complete  statement  in  detail  of  the  matter,  we  should 
prefer  that." 


Reports  of  the  Jffonth, 


tonntiNrc/moN 


RIVERSIDE,  CAL.— The  City  Council  will  shortly  add  a 
number  of  new  boxes  to  the  fire  alarm  system. 

LOS  ANGELES.  CAL.— A  new  district  telegraph  system  is 
being  organized  for  this  city,  and  it  is  probable  that  the 
Salisbury  &  Dean  Combined  District  Telegraph  and  Telephone 
System  will  be  used. 


INCORPORATION 


SAN  FRANCISCO,  CAL.— The  Fraser  Electric  Elevator 
Company;  capital  stock,  $100,000.  of  which  $500  has  been  sub- 
scribed. Directors,  E.  M.  Fraser,  Geo.  Crocker,  Chas.  E.  Green. 
John  J.  Mahony  and  A.  J.  McNicoll.  Mr.  Crocker  is  Presi- 
dent. Mr.  Mahony  Vice-President,  and  Mr.  Green  is  Secretary 
and  Treasurer.  The  office  of  the  company  is  rooms  199  and 
200  Crocker  building,  and  the  works  are  with  A.  J.  McNicoll 
&  Co.,  No.  124  Main  street.  The  company  proposes  to  build 
and    install    the   differential    electric    elevator    equipment    de- 

scribed  in  a  recent  issue  of  this  paper. Mariposa  Electric 

Power  Company:  capital  stock,  $1,000.00(1.  in  100,000  shares  at 
$10  per  share,  all  subscribed  by  the  incorporators.  Augustus 
H.  Ward.  Geo.  Eeker,  Chas.  T.  Lindner,  Wallace  B.  Taylor  and 
Harold  C.  Ward.  The  proposed  plant  is  to  be  located  at  the 
old  Broad  Bend  dam  in  the  Merced  river  in  Mariposa  county, 
whence  power  will  be  distributed  to  the  mining  industries  in 
and  about  Coulterville. 


LITIQdTION. 


PHOENIX.  ARIZ.— The  Hirschfeld  Electric  Light  Co.  is  \o 
enter  suit  against  the  City  Council  to  restrain  it  from  cutting 
certain  wires  that  the  company  has  extended  beyond  block  21, 
in  which  the  company  had  received  a  franchise  for  operating 
an  electric  light  plant  for  the  use  of  its  owner  and  others  sit- 
uated in  that  block. 

LOS  ANGELES,  CAL. — Judge  Ross,  of  the  United  States 
Circuit  Court,  has  rendered  a  decision  in  the  case  of  Chas.  D. 
Ranning.  receiver  of  the  San  Diego  Land  &  Water  Company, 
vs.  H.  C.  Osborn  et.  al.,  to  the  effect  that  the  company  could 
fix  the  water  rate  in  default  of  any  order  by  the  Supervisors  to 
that  effect.  The  suit  was  an  injunction  to  restrain  the  defend- 
ant from  bringing  injunction  suits  against  the  receiver  or  the 
company,  and  it  is  believed  will  serve  as  a  precedent  for  com- 
panies rendering  service  at  rates  fixed  by  legislation. 

SAN  FRANCISCO.  CAL.— The  Mutual  Electric  Light  Com- 
pany has  filed  suit  against  the  City  and  County  Assessor  to  re- 
strain him  from  collecting  a  tax  on  the  assessed  value  of  the 
company's  franchise,  and,  further,  to  have  the  franchise  de- 
clared null  and  void.  The  principal  claim  advanced  by  the 
company  in  defence  of  its  suit  is  that  it  holds  no  special  priv- 
ilege or  franchise,  inasmuch  as  it  operates  under  the  State 
law  granting  any  person  or  concern  the  right  to  lay  pipes  or 
conduits  under  the  streets  of  any  incorporated  city  for  the 
distribution  of  artificial  light. 

SEATTLE.  WASH.— The  Minneaplis  Trust  Company  has 
brought  suit  against  the  Seattle  Gas  and  Electric  Light  Com- 
pany, in  the  Superior  Court.  The  plaintiff  claims  that  the 
company  was  indebted  to  it  in  the  sum  of  $10,000.  and  on  Sep- 
tember 1,  1893.  made  a  promissory  note  in  that  amount,  pay- 
able one  year  after  date.  To  secure  the  note  the  gas  company 
pledged  2990  shares  of  its  capital  stock  with  the  plaintiff.  The 
plaintiff  asks  judgment  for  the  $10,000.  with  interest  and  a 
foreclosure  and  sale  of  the  pledged  gas  stock,  to  pay  this 
amount. 


TRANSMISSION. 


FRESNO,  CAL.— The  150  k.  w.  li)40-volt  General  Electric 
three-phase  synchronous  motor  installed  in  the  Sperry  Flour 
Mill  is  now  in  regular  operation  by  the  San  Joaquin  Electric 
Company,  and  is  rendering  highly  satisfactory  service. 

CITY  OF  MEXICO,  MEXICO.— Francisco  Espinosa  &  Co.. 
and  the  Siemans  &  Halske  Electric  Company  are  along  bid- 
ding for  the  city  lighting  by  electricity,  and  should  the  con- 
tract be  awarded  to  the  former  concern  the  power  will  be 
taken  from  the  Tequisquiac  tunnel  debouche. 

HELENA,  MONT.— The  Helena  Electric  Power  &  Water 
Company  is  rushing  work  on  its  power-house  site  at  Canyon 
Ferry,  on  the  Missouri  river,  where  >a  dam  is  to  be  erected, 
giving  a  head  of  about  25  feet.  An  excavation  of  150  feet  by 
75  feet  is  being  made  for  the  power  house  on  a  piece  of  land 
reclaimed  from  the  river  bed  by  a  coffer-dam. 

RIVERSIDE.  CAL. — The  transmission  circuit  for  the  River- 
side municipal  plant  between  the  Redlands  power  house  and 
this  city  is  completed.  It  is  twenty-miles  in  length,  the  poles 
are  30  feet  long  and  set  120  feet  apart,  and  the  circuits  are  of 

No.  3  and  No.  4  B.  &  S.  gauge. The  Board  of  Trustees  has 

made  the  following  appointments  of  employees  for  the  munic- 
ipal electric  plant:  F.  A.  Worthly.  general  manager;  Geo.  A. 
Johnson,  sub-station  attendant;  William  Thomas,  lineman,  and 
F.  C.  Swee'tser,  Elmer  Cutting  and  F.  E.  Seburn,  trimmers. 

OGDEN.  UTAH.— The  installation  of  the  Pioneer  Electric 
Power  Company's  transmission  plant  is  progressing  satisfac- 
torily, and  new  contracts  are  being  awarded  almost  daily.    The 
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last  important  one  being  to  Rhodes  Brothers  for  the  comple- 
tion of  a  section  of  pipe  line  to  cost  $18,000.  About  $350,000 
has  been  spent  in  preliminary  work,  and  it  is  estimated  that 
at  least  $1,500,000  additional  will  be  required  to  complete  the 
plant.  The  Weber  Club,  formed  for  the  purpose  of  promoting 
the  interests  of  Ogden,  is  making  every  effort  to  induce  man- 
ufacturers to  locate  in  Ogden. 

PACIFIC  GROVE,  CAL.— The  Survey  Corps  of  the  Little  Sur 
Electric  Companj^  has  completed  the  final  survey  for  the  pole 
line,  its  length  being  21  3-5  miles  of  very  rough  country.  The 
;,oIe  Lne  and  the  large  two-mile  flume  will  be  the  heaviest 
items  of  expense.  It  is  understood  that  the  work  on  this 
power  plant  will  soon  be  under  way.  Machinery  has  arrived 
from  San  Francisco  to  complete  the  water  system  at  Carme- 
lite five  miles  from  Monterey.  There  has  been  a  large  res- 
ervoir built,  and  the  water  will  be  brought  from  the  San  Jose 
creek.  Carmelito  is  owned  by  the  Carmel  Coal  and  Land 
Company. 


TR/IN5PORT/ITION. 


OGDEN,  UTAH. — Local  papers  are  discussing  the  probabil- 
ity of  an  electric  railway  from  this  city  to  Salt  Lake  City. 

SALEM,  OR. — Thomas  Holman  has  bought  the  property  of 
the  Motor  Railway  Company,  on  receiver's  sale,  for  $4310. 

PORTLAND.  OR.— Use  of  steam  on  the  Mount  Tabor  branch 
of  the  City  &  Suburban  Railway  has  been  discontinued,  and 
the  line  is  now  operated  electrically. 

POMONA.  CAL. — The  Board  of  Trustees  has  repealed  ordi- 
nance No.  21,  rescinding  a  franchise  to  the  Orange  Grove  Street 
Railway  Company,  because  of  failure  to  operate  for  six  months. 

SAN  BERNARDINO.  CAL.— The  San  Bernardino,  Arrow- 
head and  Waterman  Motor  Railway  Line  is  now  in  operation, 
the  equipment  consisting  of  two  steam  motors  and  five  cars. 
Oil  is  used  as  fuel. 

SANTA  MONICA.  CAL.— The  Santa  Monica  &  Soldiers'  Home 
Street  Railway  Company  has  been  granted  the  right  to  change 
its  line  to  a  single  or  double  track  electric  railway  system,  and 
also  to  extend  its  existing  system. 

SANTA  BARBARA.  CAL.— The  track-laying  for  the  Con- 
solidated Electric  railway  system  is  completed,  and  the  com- 
plete electrical  equipment,  including  cars,  is  on  the  ground. 
The  road  will  probably  be  in  operation  during  the  latter  part 
of  September. 

SAN  JOSE,  CAL. — L.  M.  Hale  has  been  granted  an  exten- 
sion of  time  for  six  months  from  September  13th  in  which  to 
commence  construction  on  the  proposed  electric  railway  from 
the  western  boundary  line  of  the  city  of  San  Jose  to  Saratoga, 
in  Santa  Clara  county,  and  of  one  year  from  September  13. 
1896,  in  which  to  complete  and  place  in  operation  said  rail- 
way. 

SANTA  ANA,  CAL. — A  number  of  local  business  men, 
headed  by  M.  A.  Menges.  have  paid  $200  on  a  ninety-day 
option  for  the  purchase  of  the  Santa  Ana,  Orange  &  Tustin 
Railway  system  for  $4000.  and  it  is  hoped  that  arrangements 
will  be  completed  by  which  the  line  may  be  again  placed  in 

operation. A  Mr.  Simms  is  negotiating  for  the  purchase  of 

the  Santa  Ana  Gas  and  Electric  Light  Company's  plant. 

SAN  FRANCISCO,  CAL— The  Mill  Valley  and  Mount  Ta- 
malpais  Scenic  Railway,  extending  from  Mill  Valley  to  the 
Summit  of  Mount  Tamalpais,  a  distance  of  about  seven  miles, 
and  affording  a  superb  view  of  the  Pacific  ocean,  the  Bay  of 
San  Francisco,  and  all  neighboring  cities,  was  opened  with 
fitting  ceremonies  on  August  26th.  The  road  is  at  present 
operated  by  steam,  but  it  is  intended  to  ultimately  equip  the 
road  with  electric  traction. 


SEATTLE.  WASH.— W.  J.  Grambs,  receiver  of  the  Grant 
street  electric  line,  filed  a  report  with  Judge  Hanford  for  the 
first  six  months  of  the  year  1896.  The  gross  earnings  of  the 
road  from  January  1,  1896,  to  June  30,  1896,  both  inclusive, 
aggregated  $12,861.72-  and  the  operating  expenses  aggregated 
$11,161,01.  leaving  a  surplus  of  $1700.71.  Fares  were  collected 
during  the  six  months  amounting  to  $10,424.07,  freight  $59.05. 
revenue  from  power  $435,  lighting  $1842.55,  and  other  sources 
$101.05. 


ILHIMINri-nON. 


FORT  JONES.  CAL.— Manuel  Pareira's  electric  light  plant  is 
now  in  operation. 

GLOBE,  ARIZ.— Chas.  Barker's  electric  light  plant  will  be 
in  operation  by  October  1st. 

SILVERTON,  OR.— Coolidge  &  McClaine  have  bought  the 
electric  light  plant  for  $3104. 

QUINCY.  CAL. — An  electric  light  plant  is  assured,  if  favor- 
able water  rates  can  be  secured. 

FERNDALE.  CAL— The  Ferndale  Electric  Light  Company 
has  placed  its  Westinghouse  plant  in  operation. 

DOWNIEVILLE,  CAL.— A  central  station  has  been  estab- 
lished in  this  town,  using  Westinghouse  apparatus  throughout. 

MENDOCINO,  CAL.— The  Mendocino  Electric  Company  have 
been  granted  a  fifty-year  franchise  for  an  electric  light  plant. 

JACKSON.  CAL. — The  Bellweather  mine  is  now  being 
lighted  from  the  circuits  of  the  Amador  Railway  &  Light  Com- 
pany. 

KASLO.  B.  C. — The  City  Council  is  receiving  propositions 
for  a  light  and  water  system,  having  floated  $30,000  in  city 
bonds. 

COLTON,  CAL.— The  Board  of  Trustees  has  adopted  ordi- 
nance No.  141.  establishing  rates  for  incandescent  lighting 
service. 

BENICIA.  CAL.— The  Solano  Electric  Light  Company  has 
installed  a  750-light  T.  H.  alternator,  forming  an  addition  to 
its  plant. 

ETNA,  CAL. — The  Etna  Development  Company  intends  to 
put  in  a  water  works,  after  which  it  will  install  an  electric 
light  plant. 

COLUSA,  CAL. — Certain  San  Francisco  parties  are  endeav- 
oring to  induce  the  Board  of  Trustees  to  consider  a  proposi- 
tion for  a  municipal  plant. 

ANGELS  CAMP,  CAL.— The  Utica  Electric  Light  Company 
has  installed  a  150  k.  w.  Westinghouse  incandescent  alternator, 
doubling  its  former  capacity. 

HERMOSILLO,  MEXICO.— J.  P.  Wattson  is  erecting  a  mu- 
nicipal lighting  plant  here  under  authorization  of  Governor 
Corral,  of  the  State  of  Sonora. 

TOPIA.  MEXICO.— H.  T.  Lloyd  has  purchased  two  30  k.  w. 
Westinghouse  alternators,  complete  with  marble  switchboard 
and  equipment  for  use  in  this  State. 

JUNEAU.  ALASKA.— A  120  k.  w.  HOO-volt  Westinghouse  al- 
ternator, complete  with  marble  switchboard  and  station  ap- 
pliances, has  been  installed  by  the  Juneau  Electric  Light  Com- 
pany. 

FRESNO,  CAL. — The  San  Joaquin  Electric  Company  has 
secured  the  contract  for  lighting  the  County  Hospital  build- 
ings, and  the  contract  for  lighting  the  new  Court  House  is 
practically  assured. 

MAYFIELD,  CAL. — The  Peninsula  Light  Company  has  been 
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granted  a  county  franchise  for  the  erection  of  electric  light 
circuits,  for  a  period  of  two  years,  from  San  Francisquito 
creek  to  Mayfield  and  Mountain  View. 

DOUGLAS  ISLAND,  ALASKA.— Thomas  Quinn  is  erecting 
for  the  Alaska  Treadwell  Mining  Company  a  100  k.  w.  direct- 
current  eight-pole  Westinghouse  generator,  to  be  used  for 
lighting  the  mine.    The  plant,  is  wired  up  for  3000  lamps. 

BISHEE.  ARIZ.— E.  P.  Mason,  of  the  Bisbee  Water  Works, 
has  'been  considering  the  advisability  of  installing  an  electric 
light  plant  therein,  to  have  a  capacity  of  about  1000  incan- 
descents  and  25  arcs.  The  Copper  Queen  Consolidated  Mining 
Company's  mines  may  possibly  be  lighted  therefrom.  Coal 
costs  $12.60  per  short  ton,  delivered. 

TACOMA,  WASH.— The  city  electrician,  Emil  Bachelet.  rec- 
ommends the  installation  of  a'  3000-light  alternator,  to  meet 

the  demands  of  new  business. Ordinance  No.  1120  has  been 

established,  fixing  the  residence  rate  of  incandescent  service 
from  the  municipal  plant  at  25  cents  flat,  the  meter  rate  at  0.6 
of  a  cent  per  lamp  per  hour,  and  the  minimum  rate  being  $1. 
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SAN  JOSE,  CAL. — An  elaborate  electrical  display  is  being 
prepared  for  the  county  fair.    Address  W.  W.  Gillespie. 

COTTAGE  GROVE.  OR.— The  foreman  of  the  Champion 
mine  states  that  a  hoisting  plant  will  be  installed,  to  be  ope- 
rated with  power  taken  from  the  tramway. 

SEATTLE.  WASH. — Andrew  Hemrich,  Judge  Sapp  and 
others,  of  this  place,  are  about  to  put  in  an  electric  plant  to 
operate  compressed  air  drills  at  their  mines  on  Miller  creek, 
near  Skykomish. 

OREGON  CITY,  OR.— Dr.  J.  C.  Perry,  of  San  Francisco,  and 
W.  C.  Cheney  have  been  experimenting  on  the  use  of  the 
Roentgen  ray  for  the  purpose  of  determining  the  existence  of 
free  gold  in  quartz.     The  experiments  were  highly  successful. 

SACRAMENTO.  CAL.— Thomas  O'Brien,  a  lineman  in  the 
employ  of  the  Sunset  Telephone  &  Telegraph  Company,  was 
instantly  killed  en  August  27th  while  on  a  pole  by  coming  in 
contact  with  an  uninsulated  joint  in  a  primary  circuit  carry- 
ing 10(10  volts. 

BODIE,  CAL.— N.  Westheimer.  of  New  York,  President  of 
the  Bodie,  Bulwer  and  Mono  mines,  has  recently  been  inspect- 
ing their  properties,  and  it  is  stated  that  a  result  of  his  visit 
will  be  the  erection  of  a  transmission  plant  for  the  mines.  It 
is  believed  that  the  power  house  will  be  located  within  seven 
miles  of  Bridgeport,  on  the  Sweetwater  and  Bridgeport  road. 

NEVADA  CITY.  CAL.— A  250  h.  p.  synchronous  motor,  tak- 
ing two-phase  current  at  5000  volts  from  the  power  ana  light- 
ing circuit  of  the  Nevada  County  Electric  Power  Company,  has 
been  installed  in  the  Gold  Hill  mine,  where  it  has  been  suc: 
cessfully  operating  all  the  hoists,  together  with  a  Cornish 
pump,  a  double-acting  Dow  pump  and  an  air  compressor  for 
pneumatic  drills  for  several  weeks.  A  recent  fire  caused  the 
loss  of  about  $1500  to  the  Electric  Power  Company  in  poles 
and  wires  burned. 

LOS  ANGELES,  CAL. — The  newspapers  are  warning  the 
public  against  a  "glib  young  man,"  who  has  been  exhibiting 
the  "Wonderful  X-Rayograph"  to  hundreds  of  people.  The 
outfit  has  been  experted.  however,  and  has  been  found  to 
consist  of  angle  mirrors,  by  means  of  which  vision  is  carried 
around  rather  than  through  blocks  of  wood. The  Los  Ange- 
les Electrician  Union  has  elected  the  following  officers:  Pres- 
ident, F.  S.  Roney;  Vice-President,  James  Hammersley;  Sec- 
retary and  Treasurer,  John  Lloyd;  Executive  Board,  F.  S. 
Roney.  S.  L.  Colburn,  Charles  Evans,  Thomas  Storie.  A.  H. 
Miller.  F.  A.  Beem. 


Abbreviations:  Illustrated  ("):  Editorial.  (EcL):  Educational, 
(Educ):  Electro-Economics,  (Flee-Econ.);'  Electro-Insurance, 
(Elec-Ins.);  Electro-Therapeuty,  (Elec-Ther.);  Financial, 
(Fin.);  Hydraulics,  (Hyd.);  Illumination,  (111.);  Literature, 
(Lit.);  Metallurgy,  (Met.);  Mining,  (Mi.):  Passing  Comment, 
(P.  C.);Physics,  (Phys.):  Pneumatics,  (Pneu.);  Telegraphy, 
(Teleg.);  Telephony,  (Telep.);  The  Trade,  (T.);  Transmission, 
(Transm.);  Transportation,  (Transp.) 
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^ightning  in  Qailfomia. 

By  ALEX  G.  McADIE,  Local  Forecast  Official." 


On  one  of  the  busiest  corners  of  San  Francisco,  in  the 
office  of  a  large  electrical  company,  there  has  been 
prominently  displayed  during  the  present  summer  a 
number  of  lightning  arresters  with  placards  calling  at- 
tention to  the  principles  of  their  construction  and  their 
probable  efficiency.  There  are  also  some  photographs 
of  vicious-looking  lightning  flashes,  which  the  writer 
was  at  no  loss  to  recognize  inasmuch  as  they  were  some 
he  had  himself  made  in  the  East.  The  fact  that  there 
should  be  such  an  exhibit  is  not  without  significance, 
because  it  has  been  generally  believed  that  the  Pacific 
Coast,  or  at  least  the  southern  half  of  it,  was  a  region 
free  from  thunder-storms,  and  that  damage  by  light- 
ning was  practically  an  unknown  quantity.  One  is 
well  within  the  bounds  in  saying  that  protection  of  life 
and  property  from  danger  by  lightning  has  been  hither- 
the  total  damage  in  the  entire  country  west  of  the 
to  considered  a  matter  of  no  importance.  It  is  true  that 
Rocky  Mountains  is  but  a  small  fraction  of  the  total 
damage  done  by  lightning  east  of  the  mountains.  But 
for  any  accurate  comparison  the  density  of  population 
should  be  considered.  In  the  East,  damage  by  light- 
ning occurs  between  the  months  of  April  and  Septem- 
ber; the  maximum  damage  occurring  in  June.  It  may 
occasion  some  surprise  to  Californians  to  read  that 
thunder-storms  occur  in  California  throughout  the 
whole  year.  The  records  of  the  past  year  show  that 
there  was  but  one  month  free  from  thunder-storms. 

The  accompanying  table,  compiled  chiefly  from  the 
records  of  the  California  State  Weather  Service,  shows 
the  distribution  of  thunder-storms  in  this  State  from 
July,  1895,  to  August,  1896.  Doubtless  there  are  many 
places  not  mentioned  here  where  storms  occurred.  In 
all  there  are  356  reports.  If  we  take  the  different  dates 


we  find  that  there  were  three  dates  in  July  on  which 
storms  occurred;  six  in  August;  eight  in  September; 
ten  in  October;  none  in  November;  three  in  December; 
five  irj  January;  two  in  February;  three  in  March;  nine 


THE  'POINT    LOBOS    SIGNAL    FLAG  POLE. 
INDICATED    BY  THE  ARROWS. 


-SPLIT   AS 


*Publishea  by  permission  of  the  Weather  Bureau,  Washington,  D.  C. ' 


in  April;  fifteen  in  May,  and  six  in  June,  twenty-two  in 
July  1896,  and  seventeen  in  August,  1896. 

There  is  a  remarkable  increase  in  the  months  last 
named.  Some  of  the  storms  covered  very  large  areas 
and  were  quite  generally  reported;  such  for  example 
as  Oct.  14-15,  1895;  May  29,  July  24  and  August  28-29, 
1896.    I  have  found  on  examining  some  marine  reports 


Copyright  1896.  By  Geo.  P.  Low.    All  Rights  Reserved. 


42 


THE   JOURNAL  OF    ELECTRICITY. 


Vol.  Ill 


that  on  January  25,  thunder-storms  prevailed  in  the 
Pacific  Ocean  at  125  degrees  and  155  degrees  north  lati- 
tude and  probably  in  the  region  between.  In  fact  it 
and  it  is  therefore  not  surprising  to  find  that  a  day  or 
was  a  condition  favorable  for  thunder-storm  formation 
two  later  thunder-storms  occurred  throughout  Califor- 


few  following  notes  will  make  plain: 

On  January  26  the  plant  of  the  Haywoods  Electric 
Light  Company  was  struck  by  lightning.  The  elec- 
trician, Mr.  J.  Putnam,  is  reported  as  saying:  ''I  was 
not  more  than  twenty  feet  away  from  the  dynamo  when 
the  crash  came,  and  it  seemed  as  if  the  lightning  filled 


The  Distribution  of  Thunderstorms  in  California. 
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nia.    These  storms  apparently  moved  inland  from  the 
West. 

There  is  another  class  of  storms  however,  which  does 
not  find  its  origin  over  the  ocean.  These  are  storms 
which  come  from  the  southwest.  Given  a  condition 
favorable  for  thunder-storms  in  the  valley  of  the  Colo- 
rado River  in  July  and  August,  one  may  look  for 
thunder  showers  within  the  following  ten  hours  in  the 
lower  part  of  the  San  Joaquin  Valley. 

Whether  lightning  is  dangerous  in  California  the 


the  whole  building.  The  flame  shot  out  from  the  dy- 
namo about  eight  feet  and  the  wires,  magnets  and  mica 
were  thrown  all  over  the  place.  I  instantly  ran  to  the 
switchboard  and  disconnected  the  wires  and  there  was 
no  more  light  that  night.  The  accident  was  a  very 
simple  one  and  one  that  will  be  guarded  against  in 
future.  The  lightning  was  conducted  to  the  machine 
by  one  of  the  wires,  and  of  course  the  dynamo  was  in- 
stantly overcharged  and  burnt There  is  one  hole 

and  no  trace  of  the  missing  metal.    The  wires  that  sur- 
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round  the  magnets  were  so  highly  charged  that  they 
new  m  all  directions  and  when  tne  mica  was  tree  it  leli 
around  in  snow  ers.  It  will  take  several  days  to  fix  tne 
wrecked  inaclime.  If  1  had  been  oiling  tnat  uynanio 
wnen  tne  lightning  struck  1  snouid  nave  been  cnarred 
to  a  cinder  as  rapidly  as  tnat  piece  01  iron  was  burned." 

At  Folsoin,  on  the  Hith  of  April,  lightning  struck  the 
lines  of  tlie  Electric  JLight  and  Power  (Jompany  Ave 
times  and  the  machines  went  out  01  step  at  eacn  stroke. 
The  lightning  arresters  were  burned  and  uiscolored. 
On  April  "Jth,  at  Ontario,  two  strokes  ot  lightning  en- 
tered the  Electric  Power  House.  \\  ires  Were  burned 
and  a  coat  belonging  to  one  of  the  employees  set  on  tire. 
"The  first  stroke,  it  is  stated,  came  from  overnead, 
while  the  second  struck  the  wires  miles  away  and  came 
in  when  the  sky  was  clear  overnead.  Lightning  con- 
ductors were  under  the  noor  but  had  not  been  con- 
nected, as  it  was  thought  there  would  be  no  use  for 
them.  After  the  first  stroke  they  were  connected  and 
occurred.  Notwithstanding  that  much  of  it  was 
grounded  by  the  new  conductor,  it  did  more  damage  in 
the  power  house  than  the  former,  showing  that  it  was 
much  the  heavier  charge." 

The  Fresno  Republican  of  October  17th,  reports 
that:  "A  heavy  thunder-storm  in  the  hills  caused  the 
shutting  down  last  evening  of  the  entire  electric  plant 
of  the  San  Joaquin  Electric  Company  for  twenty  min- 
utes. The  lightning  passing  over  the  lightning  arrest- 
had  just  been  made  ready,  when  the  second  discharge 
ers  caused  the  points  to  become  welded  together,  form- 
ing a  short  circuit  across  the  two  lines.  Occurring  at 
a  time  when  the  city  was  in  darkness  the  delay  in  re- 
pairing was  greater  than  it  would  have  been  during 
the  day.    Xo  great  damage  was  done  to  the  machinery." 

In  the  city  of  San  Francisco,  houses  and  barns  have 
been  struck  and  some  damage  done.  A  large  cypress 
tree  on  the  southeast  corner  of  Broderick  and  Green 
streets  was  riven  from  branch  to  root.  A  very  large 
branch  was  torn  off  and  thrown  some  little  distance. 
On  August  19th,  this  year,  the  signal  flag  pole  at  Point 
Lobos  was  struck  by  lightning  and  badly  damaged.  The 
pole  was  sixty  feet  high  and  the  upper  twenty  feet 
were  so  torn  that  a  new  pole  was  necessary.  Large 
splinters  of  wood  were  thrown  over  150  feet  away. 
Lights  were  burned  out  at  the  terminus  of  the  Sutro 
Electric  railroad  and  other  damage  done  in  the  vicinity. 
In  the  light  of  what  has  happened,  it  would  be  unsafe 
to  leave  life  and  property  unprotected  by  appropriate 
conductors  and  arresters.  It  may  not  be  out  of  place 
to  conclude  this  article  with  a  few  directions  for  pro- 
cedure in  cases  of  persons  struck. 

1.  Make  the  stricken  person  breathe  by  artificially 
imitating  the  respiratory  movements  of  the  chest. 

2.  Keep  the  body  warm. 

3.  Send  for  a  physician. 


Mr.  Hammon  and  his  associates  have  succeeded  in  get- 
ting marked  electrical  effects.  These  kites  are  for  the 
most  part  of  the  Hargrave  pattern  and  are  flown  by 
means  of  fine  steel  piano  wire,  from  the  roof  of  the 
Mills  building,  about  185  feet  high.  Altitudes  of  4,100 
feet  have  been  reached.  The  roof  has  a  covering  of  tar 
which  probably  makes  a  good  insulator;  for  one  can 
ordinarily  stand  and  touch  the  wire  without  receiving 


Some  very  interesting  experiments  upon  the  elec- 
tricity of  the  air  at  San  Francisco  have  been  made  this 
summer  by  the  V.  S.  Weather  Bureau.  With  large  kites 


EXPERIMENTS  IN  ATMOSPHERIC  ELECTRICITY. — KITES 
AND  KITE  FLYING   FROM  THE  MILLS  BUILDING. 

a  shock.  If  one  touches  a  wire  leading  to  the  ground 
and  at  the  same  time  attempts  to  touch  the  kite  wire, 
the  charge  is  generally  sufficient  to  shock  one  severely. 
On  some  occasions,  when  the  sky  has  been  covered  with 
clouds,  the  electriti  cation  has  been  so  strong  that  no 
one  could  touch  the  reel  or  wire  until  these  had  been 
grounded.  With  a  condenser  there  is  no  difficulty  even 
in  clear  weather,  in  getting  large  sparks. 

It  has  been  often  shown  that  the  potential  of  the 
air  can  be  obtained  through  kites.  At  Blue  Hill  Ob- 
servatory, near  Boston,  with  tin-foiled  kites,  electrical 
condensers  Thomson  Mascart  and  multiple  quadrant 
electrometers  and  hemp  kite  string  wound  with  copper 
wire  the  writer  made  many  experiments  upon  the  elec- 
trification of  the  air.  The  most  general  points  brought 
out  were: 

1.  With  increase  of  elevation  of  the  kite,  there  was 
an  increase  in  the  potential. 

2.  The  potentials  were  generally  high,  sometimes 
thousands  of  volts. 

3.  We  could  obtain  sparks  from  a  perfectly  cloud- 
less sky  and  often  at  an  elevation  not  exceeding  500 
metres. 

4.  During  thunder-storms  the  phenomena  are 
usually  pronounced. 

At  San  Francisco  it  has  been  demonstrated  that  the 
air  was  highly  electrified,  apparently  just  the  same  as 
along  the  Atlantic  seaboard.  There  is  no  doubt  that  the 
upper  air  strata  are  untapped  reservoirs  of  electrical 
energy.  The  current  may  be  feeble  but  the  potential 
is  very  high. 

We  hope  to  continue  experiments  in  this  direction. 
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Qiectro'Qconomics 


SOME  STATION  ECONOMICS. 


BY  LIEUT.    W.    STUART-SMITH,    U.  S.  N. 


When  boilers  are  working  under  normal  conditions, 
■with  even  and  steady  firing  and  fairly  uniform  work 
being  done  by  the  engine  so  that  the  withdrawal  of 
steam  from  the  boiler  is  not  subjected  to  rapid  and  vio- 
lent changes,  the  water  of  entrainment  carried  by  the 
si  earn  into  the  steam  pipe  varies  little  from  hour  to 
hour,  and  when  the  amount  is  once  determined  it  can 
be  counted  upon  to  maintain  an  approximately  steady 
value.  It  is  carried  by  the  projection  into  the  steam 
space  of  water  which  is  broken  into  fine  spray  by  the 
twisting  bubbles  of  steam  as  they  rise  rapidly  to  the 
surface  (under  considerable  tension)  after  being 
formed  on,  and  liberated  from,  the  heating  surface. 
The  heavier  particles  at  once  fall  back,  but  the  lighter 
ones  are  carried  along  by  the  current  of  steam,  in  very 
considerable  amount  if  the  steam  space  is  small  or 
if  the  boiler  is  making  steam  very  rapidly, 
and  in  lesser  amount  with  slow  steaming  and  arupie 
drying  space,  the  exact  amount  depending  upon  the 
design  of  the  boiler  and  the  method  of  working.  In 
all  cases  it  is  present  in  the  steam  which  flows  to- 
wards the  cylinder,  and  as  the  distance  from  the  boiier 
is  increased  the  amount  of  moisture  carried  by  the 
steam  is  augmented  by  the  water  of  condensation 
which  is  constantly  produced  in  the  pipe,  the  amount 
being  a  function  of  the  temperature  difference  between 
the  steam  and  the  external  air  and  of  the  surface  ex- 
posed to  the  air,  the  nature  of  the  surface  determining 
the  radiation  and  consequent  loss  of  heat  by  the  steam. 
The  water  thus  carried  is  detrimental  from  three 
causes;  its  temperature  is  the  same  as  that  of  the 
steam,  say  300  deg.  to  350  deg.  F.,  and  the  heat  re- 
quired to  raise  it  to  this  temperature  from  the  tem- 
perature of  the  feed  water  is  entirely  wasted;  its 
pressure  greatly  reduces  the  elasticity  of  the  steam 
and  consequently  lessens  the  amount  of  work  the 
steam  would  be  capable  of  doing  if  it  were  dry;  it 
enhances  the  reduction  of  temperature  of  the  cylinder 
walls  during  expansion  owing  to  the  large  amount  of 
water  which  lies  against  the  walls  and  is  evaporated 
as  the  pressure  falls  towards  the  end  of  the  stroke,  the 
reduced  temperature  of  the  walls  causing  a  consider- 
ably greater  amount  of  incoming  steam  to  be  con 
densed  than  would  be  the  case  if  the  steam  were  or- 
iginally dry. 

Owing  to  the  causes  enumerated,  wet  steam  may  oc- 
casion a  very  considerable  unnecessary  expenditure 
of  fuel  and  as  many  plants  are  working  very  close  to 
the  dividing  line  between  profit  and  loss  and  the  man- 
agers give  little  concern  to  the  small  economics  be- 
cause they  know  nothing  about  them,  it  is  well  to  call 


attention  from  time  to  time,  to  things  which  every 
station  operator  should  know.  Obviously  the  best 
cure  for  the  disease  caused  by  wet  steam  is  to  prevent, 
as  far  as  possible,  the  steam  becoming  wet.  It  is  im- 
possible entirely  to  prevent  any  water  of  entrainment 
being  carried  forward  by  the  steam,  but  it  may  be  re- 
duced to  a  very  small  amount  by;  (1)  ample  steam 
room  in  the  boiler  or  drum  so  that  the  velocity  of  flow 
of  steam  will  be  very  small  before  it  enters  the  pipe; 
1 2)  ample  water  surface  so  that  steam  need  not  enter 
(he  steam  space  in  the  form  of  large  bubbles,  such 
bubbles  being  under  considerable  tension  and  burst- 
ing with  considerale  force  as  they  reach  the  surface, 
breaking  the  water  into  fine  spray  and  throwing  it 
into  the  steam  where  it  is  held  in  suspension  and 
passes  with  the  steam  into  the  pipe;  (3)  heating  sur- 
face from  which  the  small  steam  bubbles  are  easily 
detached  as  fast  as  formed,  if  this  cannot  occur  large 
babbles  will  be  produced  which  must  attain  very  con- 
siderable tension  before  they  can  liberate  themselves; 
(4.)  free  and  rapid  circulation  so  that  the  water  in  all 
parts  of  the  boiler  will  be  as  nearly  as  possible  at  the 
same  temperature  and  the  water  currents  will  sweep 
the  small  steam  bubbles  from  the  heating  surface  and 
thus  prevent  the  formation  of  large  and  explosive 
ones.  All  these  points  are  embodied  in  the  design  of 
every  good  boiler  and  can  be  obtained  by  exercising 
judicious  care  in  purchasing.  To  purchase  a  boiler 
of  poor  design  because  it  is  cheaper  in  first  cost  is  the 
most  expensive  economy.  No  particular  type  has  a 
monopoly  of  these  good  points  as  they  may  be  found 
to  an  equal  extent  in  return  tubular,  locomotive  tu- 
bular (sectional  or  otherwise)  or  combinations  of  these. 

Condensation  in  the  steam  pipe  cannot  be  entirely 
obviated  but  it  can  be  very  much  reduced  by  taking 
proper  precautions.  Obviously  the  pipe  should  be  as 
short  as  possible  as  this  reduces  the  surface  from 
which  heat  can  be  radiated;  also  vertical  sections 
should  be  avoided  to  as  great  an  extent  as  possible  as 
the  volume  of  air  sweeping  over  a  given  length  of  verti- 
cal  pipe  is  much  greater  than  that  over  an  equal 
carried  away  is  greater  and  the  condensation  is  in  di- 
rect proportion  to  the  heat  wasted. 

Covering  the  pipes  to  prevent  radiation  is  a  com- 
mon practice  which  should  always  be  followed.  Care 
should  be  used  in  selecting  a  covering,  the  idea  that 
anything  which  will  not  burn  is  good  enough  being  a 
fallacy.  Some  so-called  non-conducting  coverings 
permit  a  waste  of  three  or  four  times  as  much  heat 
as  others  which  will  cost  but  a  few  dollars  more  to 
apply. 

When  the  best  of  care  has  been  taken  to  reduce  the 
moisture  in  the  steam  to  a  minimum  there  still  re- 
mains a  considerable  amount  which  should  be  removed 
if  the  highest  economy  of  the  steam  entering  the  cylin- 
der is  to  be  obtained.  For  this  purpose  a  good  sepa- 
rator should  be  placed  as  close  to  the  cylinder  as  con- 
venient.    There  are  several  of  these  on  the    market 
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which  are  highly  efficient  and,  if  properly  installed  and 
managed,  will  pass  to  the  cylinder  practically  dry 
steam.  The  management  of  these  consists  mainly  in 
keeping  them  well  drained,  as  it  is  found  by  experience 
that  if  the  water  in  the  reservoir  is  allowed  to  rise 
above  a  certain  height  the  steam  sweeping  over  the  sur- 
face will  carry  the  water  with  it  and  no  further  sepa- 
ration will  take  place.  Though  a  drain  cock  is  an  in- 
tegral part  of  every  separator  and  a  glass  gauge  is  (or 
should  be)  fitted  for  showing  the  height  of  water  in  the 
reservoir,  reports  constantly  come  from  sections  thac 
the  steam  is  very  wet  even  when  a  good  separator  is 
of  the  trouble  required  for  replacing.  Usually,  how- 
ever, they  are  kept  properly  drained,  the  pipe  leading 
to  a  trap  and  thence  to  the  hot  well  from  which  the 
fitted  and  examination  frequently  shows  that  the 
gauge  glass  has  been  removed  as  a  useless  appendage 
or,  having  been  broken,  has  been  thought  unworthy 
water  is  taken  by  feed  pump  and  returned  to  the  boiler. 


The  accompanying  sketch  shows  two  methods  of  di- 
rect draining  to  the  boiler.  The  dotted  lines  show  the 
steam  pipe,  separator  and  drain  pipe  arranged  for 
gravity  drain.  This  can  be  accomplished  whenever 
the  lower  part  of  the  separator  is  at  a  distance  above 
the  water  level  of  the  boiler  greater  than  the  height  of 
a  column  of  water  which  will  balance  the  difference  of 
steam  pressure  at  separator  and  boiler.  This  is  in- 
dicated by  the  dotted  line  at  "A."  If  the  separator  is 
not  above  this  line  an  attempt  to  drain  by  gravity 
would  result  in  flooding  the  separator  and  possibly  the 
cylinder.  A  steam  gauge  applied  to  separator  will 
show  the  drop  and  a  simple  calculation  will  indicate 
-whether  gravity  drain  can  be  adopted  in  any  particu- 
lar case. 

The  full  line  drawing  shows  a  simple  device  for  di- 
rect drain  whenever  the  separator  is  below  the  level 
of  the  dotted  "A."  This  device  is  called  a  "steam 
loop"  and  deserves  to  be  much  more  widely    known 
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This  is  good  practice  as  far  as  furnishing  by  steam 
is  concerned  but  neglects  one  of  the  small  economics, 
the  summation  of  which  frequently  determines  the 
financial  success  or  failure  of  a  station.  The  quantity 
of  water  constantly  passing  through  a  separator  is 
frequently  of  very  considerable  amount  and  while  it  is 
in  the  separator  and  in  contact  with  the  steam  it  has 
practically  the  temperature  of  the  steam,  say,  on  an 
average  330  deg.  P.  After  it  leaves  the  separator, 
mixes  with  other  water,  and  is  exposed  for  a  time 
to  the  air  the  temperature  falls  to  say,  190  deg.  F.,  at 
which  temperature  it  is  admitted  to  the  boiler.  This 
is  a  loss  of  140  thermal  units  per  pound  of  water,  ag- 
gregating for  a  day's  run,  many  pounds  of  coal  burned 
which  would  be  saved  if  the  water  was  returned  to 
the  boiler  at  a  temperature  but  little  below  that  which 
it  has  in  the  separator.  As  this  direct  return  is  readi- 
ly accomplished  there  is  no  excuse  for  the  waste. 


than  seems  to  be  the  case.  Its  function  is  to  produce 
an  artificial  head  in  virtue  of  which  the  water  collected 
in  the  separator  may  be  returned  to  the  boiler  against 
the  difference  of  pressures  existing  in  the  separator 
and  boiler.  The  sketch  shows  the  elements  of  the  de- 
vice and  the  principle  of  its  action  is  readily  explained. 
From  the  bottom  of  the  separator  a  pipe  called  the 
riser  extends  to  an  elevation  somewhat  greater  than 
the  height  of  a  column  of  water,  equaling  the  pressure 
difference  between  separator  and  boiler,  this  pipe  may 
be  vertical  or  part  vertical  and  part  horizontal  as  may 
be  convenient,  the  essential  feature  being  that  the  up- 
per end  must  be  at  the  height  indicated;  from  this 
upper  end  a  pipe  called  the  horizontal  leads  away  to- 
wards the  boiler  and  has  sufficient  slope  to  cause  any 
water  which  may  enter  it  to  flow  towards  the  boiler; 
tlie  horizontal  terminates  in  the  drop  by  which,  as  is 
the  case  with  the  riser,  may  have  any  direction  so  long 
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as  it  is  generally  downward;   it  terminates  in  a  con- 
nection to  the  boiler  below  water  line. 

The  action  is  as  follows:  With  a  difference  of  pres- 
sure between  the  separator  and  the  boiler,  if  the  stop 
valves  at  the  separator  and  the  boiler  are  opened, 
water  rises  in  the  drop  by  to  the  point  "A,"  when  the 
water  column  balances  the  pressure  difference  and  the 
system  is  in  equilibrium  with  no  tendency  to  motion  in 
finy  direction.  The  drop  leg  and  riser  are  clothed  with 
a  good  non-conducting  covering,  but  the  horizontal  is 
uncovered  so  as  to  permit  free  condensation  of  steam 
within  it;  under  these  circumstances  rapid  condensa- 
tion takes  place  with  the  result  that  the  equilibrium 
previously  existing  is  destroyed  and  the  pressure  in 
the  horizontal  is  less  than  in  other  parts  of  the  sys- 
tem. The  contents  of  both  drop  leg  and  riser  rush  up- 
ward in  an  attempt  to  restore  the  equilibrium,  but  the 
contents  of  the  drop  leg  is  water  while  the  riser  is  filled 
with  a  mixture  of  steam  and  watery  spray  many  times 
lighter  than  the  water  in  the  drop  leg.  The  result  is 
tbat  the  contents  of  the  riser  will  pass  into  the  hori- 
zontal when  the  water  will  separate  from  the  steam 
and,  by  virtue  of  the  downward  slope  of  the  horizontal, 
will  flow  into  the  drop  leg  and  thence  by  gravity  into 
the  boiler.  As  condensation  is  continually  taking 
place  in  the  horizontal,  steam  from  the  separator  is 
continually  passing  upward  through  the  riser,  sweep- 
ing with  it  the  water  which  enters  the  separator  and 
preventing  any  accumulation.  The  action  is  absolute- 
ly continuous  and  once  started  will  work  continuously 
with  no  attention  whatever,  returning  to  the  boiler  all 
water  of  entrainment  and  condensation  with  but  a 
trifling  lowering  of  temperature.  As  the  water  is 
lifted  against  a  head  equal  to  the  difference  between 
pressure  in  the  boiler  and  that  in  the  separator  work 
is  done,  the  necessary  energy  being  obtained  from  the 
steam  which  is  condensed  in  the  horizontal.  To  start 
the  loop,  steam  must  be  blown  through  it  to  remove 
the  air  and  supply  steam  for  condensation  in  the  hor- 
izontal. 

Under  ordinary  conditions  the  water  collected  by 
any  separator  should  be  comparatively  steady  in 
amount  but  experience  shows  that  very  considerable 
quantities  of  water  of  primage  can  be  readly  handled 
by  the  loop.  A  primage  is  very  erratic,  however,  and 
frequently  causes  large  quantities  of  water  to  pass 
into  the  steam  pipe,  a  large  waste  drain  with  valve 
should  be  fitted  to  the  separator  in  order  that  such 
erratic  flow  of  water  can  be  quickly  disposed  of. 

Primage  is  usually  said  to  be  incapable  of  being 
properly  accounted  for,  but  in  land  boilers  supplied 
with  an  unvarying  quality  of  water,  there  is  little  ex- 
cuse for  it  and  when  it  occurs  it  may  be  put  down  as 
the  result  of  carlessness  and  inattention.  Either  the 
boilers  are  very  unevenly  fitted  and  one  is  required  to 
guarantee  steam  at  an  abnormally  rapid  rate  or  else 


the  water  has  been  allowed  to  become  very  dirty  and 
greasy.  In  marine  practice  passing  from  salt  water 
to  fresh,  or  vice  versa,  as  when  passing  into  or  out  of 
a  river  will  frequently  cause  violent  priming  if  defi- 
ciency of  feed  is  made  up  from  the  water  in  which  the 
vessel  is  steaming.  When  it  frequently  occurs  in  land 
practice,  a  new  fireman  will  probably  prove  the  best 
panacea. 

A  source  of  considerable  fuel  waste  in  many  sta- 
tions is  insufficient  diameter  of  steam  or  exhaust 
pipes,  or  both.  With  a  high  speed  non-condensing  en- 
gine, too  small  an  exhaust  is  common.  Cases  are 
frequently  seen  in  which  the  expansion,  exhaust,  back 
pressure,  compression  and  admission  lines  are  excel- 
lent but  in  which  the  steam  line  falls  towards  the  point 
of  cut-off  at  a  very  considerable  slope.  Such  a  card 
invariably  shows  too  small  steam  passage  somewhere 
between  the  boiler  and  the  cylinder  and  if  it  is  not  lo- 
cally choked  it  is  certain  that  the  steam  pipe  is  too 
small.  A  pipe  which  is  of  ample  diameter  for  a  short 
lead  may  cause  a  very  heavy  drop  if  the  engine  is  at  a 
considerable  distance  from  the  boiler. 

With  a  high  speed,  non-condensing,  engine  the  ex- 
haust pipe  is  long  and  as  the  steam  must  be  very 
quickly  discharged  under  a  small  pressure  difference 
between  the  cylinder  and  the  atmosphere,  the  pipe 
should  have  much  larger  capacity  then  would  be  nee 
essary  with  short  exhaust  to  a  condenser.  Cards  are 
frequently  seen  in  which  the  back  pressure  line  quick- 
ly rises  three  or  four  pounds  as  the  piston  gains  head- 
way after  the  crank  passes  the  center,  a  difference  of 
pressure  which  represents  several  horse-power.  When 
an  engine  gives  such  cards  the  pipe  should  be  very 
much  enlarged  and  shortened  if  possible. 

Another  fruitful  source  of  waste  is  an  idea,  which  is 
prevalent  among  station  managers,  that  a  Corliss  en- 
gine has  no  equal  for  any  purpose.  The  writer  has 
in  mind  a  plant  near  San  Francisco  where  a  Corliss  en- 
gine is  belted  to  a  jack  shaft  from  which  are  belted 
two  machines  which  could  be  direct  belted  from  the 
two  wheels  of  a  high  speed  engine  at  a  savins;  of  sev- 
eral per  cent  in  power.  The  manager  had  been  a 
small  bookkeeper  before  becoming  manager,  but  he 
very  soon  learned  all  that  in  his  estimation  was  to  be 
known  about  an  engine.  Similar  arrangements  are 
common. 

Oil  is  sometimes  wasted.  A  station  not  far  from 
San  Francisco  ran  for  several  years  with  an  oil  ex- 
penditure of  fifty  dollars  per  month.  A  competent 
station  man  took  charge  of  the  overhauling  of  the 
plant  and  with  the  same  engines  and  dynamos  the  oil 
expenditure  was  reduced  to  seven  dollars  per  month. 

It  would  pay  many  a  station  manager  to  have  prop- 
er examination  made  of  the  small  economies  which 
seem  too  trifling  to  bother  about  or  about  which  he 
knows  nothing. 
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THE  MANITOU  TUNNEL  POWER  PLANT. 


The  station  of  the  Manitou  Tunnel  Power  Plant  is 
located  a  short  distance  above  the  Iron  Springs  Hotel, 
at  Manitou,  Colorado,  and  consists  of  a  500  h.  p.  Pelton 
Wheel  direct  .connected  to  a  General  Electric  Com- 
pany's generator.  The  wheel  runs  under  a  head  of  600 
feet  and  is  speeded  at  600  revolutions  per  minute. 

The  power  thus  generated  is  carried  a  distance  of  8 
miles  and  runs  an  air  compressor  for  supplying  the 
drills  operating  in  what  is  known  as  the  Strickler  Tun- 
nel, which  is  being  driven  through  a  spur  of  Pike's 
Peak  range.  This  tunnel  is  6,400  feet  long  and  forms 
a  part  of  the  new  Water  Works  system  of  Colorado 


Springs.  Operations  on  the  tunnel  are  carried  on  from 
both  ends,  and  light  as  well  as  power  is  supplied  from 
the  station  for  the  power  house  as  well  as  all  under- 
ground work. 

This  is  believed  to  be  the  first  instance  in  which  the 
brought  to  bear  upon  a  project  of  this  character.  The 
facility  it  has  afforded  for  the  rapid  and  economical 
prosecution  of  the  work  has  been  a  gratifying  surprise 
to  all  interested  in  the  enterprise. 

The  13-inch  drain  supplying  Colorado  Springs 
carries  a  pressure  at  the  reservoir  of  170  lbs.,  which  it 
is  now  proposed  to  utilize,  by  means  of  Pelton  wheels 
tand  electric  generators,  for  lighting  the  city. 


THE   MANITOU   TUNNEL   POWER   PLANT. 


NEW  STEAM  SPECIALTIES. 


Among  the  new  agencies  recently  awarded  to  the 
U.  N.  Cook  Belting  Company  of  San  Francisco  foi- 
st earn  specialties  is  one  worthy  of  special  considera- 
tion, namely,  the  "P.  P.  P.  Diagonal  Rod  Packing," 
manufactured  by  Charles  A.  Daniels  of  Philadelphia. 
In  this  packing  one  side  is  an  absorbent  cushion  for 
oils,  which  keeps  the  rod  well  lubricated  and  prevents 
the  danger  of  breaking  the  gland  or  putting  undue 
friction  on  the  rod.  The  other  side  is  composed  of  the 
best  materials  for  wear  in  the  stuffing-box  and  is  made 
in  wedge  shapes,  which,  under  pressure  from  the 
glands,  slide  on  each  other,  thereby  compensating  for 
the  wear  made  by  the  rod. 

It  is  claimed  that  this  is  a  perfect  rod  packing,  as  it 
is  the  most  elastic  packing  under  all  conditions,  and 
by  its  use  is  obtained  the  minimum  amount  of  friction 
and  the  minimum  amount  of  wear.     It  is  impervious 


to  the  action  of  steam,  oils,  acids,  alkalies  and  sulphur- 
ous waters,  and  is  a  perfect  preventive  against  the 
loss  of  ammonia  in  the  ice  machine.  It  works  equally 
well  on  the  heavy  mining  pumps  and  the  most  sensi- 
tive valve  stems.  On  the  steam  hammer  there  is  no 
indication  of  "drip"  and  it  is  not  affected  by  the  vibra- 
tion of  the  rod.  It  is  the  only  packing  that  is  an  ab- 
sorbent of  the  lubricants,  insuring  a  film  of  oil  on  the 
wearing  surface  and  adapting  itself  to  all  conditions 
of  the  rod,  and  all  inequalities  of  the  stuffing-box  and 
is  equally  adapted  for  the  hydraulic  elevator  or  the 
air  pump.  It  is  more  pliable,  hence  more  quickly  and 
easily  applied  than  any  other.  It  is  the  most  economi- 
cal, requiring  less  frequent  packing — none  is  thrown 
away,  but  simply  a  round  is  added  when  needed.  Less 
steam  used — or  allowing  a  greater  number  of  stokes 
per  minute  with  same  pressure;  it  may  be  run  by 
tightening  glands  with  fingers  only.  It  works  equally 
well  running  at  high  or  low  pressure. 
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lime  has  come  for  the  establishment    of  an    associa 
lion  for  mutual  help  and  protection. 


An  Illustrated;  Review  of  the  Industrial  Applications  of  Electricity,  Gas  and  Power, 
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EDITORIAL. 


ANNOUNCEMENT. 


Mingled  with  the  regret  which  is  felt  in  craving  the 
indulgence  of  the  readers  and  patrons  of  "The  Journ- 
al" for  the  lateness  of  its  issue,  the  proprietor  enjoys 
great  satisfaction  in  announcing  the  appointment  of 
Mr.  H.  A.  Heywood  as  Business  Manager,  who,  in  as- 
suming the  new  position,  renders  it  possible  to  reclaim 
promptness  and  easily  advance  "The  Journal"  to  the 
high  plain  of  excellence  to  which  it  has  aspired. 


Notices  in  the  current  electrical  pa- 
pers of  meetings  of  the  Electro-Thera 
THE  VALUE  OF    peutic  Society  in  New    York    call  to 
ASSOCIATION,      mind  the  fact  that  the  existence  of  an 
association  for  mutual  action  and  the 
exchange  of    ideas    throughout    the 
country,  mark  the  rise  from  local  interest  to  wide  ap- 
plication in  any  industry.    All  who  are  engaged  in  any 
common  line  of  work  find  that  their  own  interests  are 
furthered  rather  than  prejudiced  by  helping  their  fel- 
lows and  receiving  help  from  their    co-workers.    It  is 
only  when  the  man  of  business  is  small  that  extreme 
distrust  of  neighbors  is  felt.    With   increase  in  pow- 
er, increase  in  knowledge  is  required  and  at  the  same 
time,  jealousy  is  removed.      Applying    these  princi- 
ples to  the  condition  of  the  electrical    industries    of 
the  Pacific  Coast  makes  us  again  convinced    that  the 


EMPLOYMENT 

THE 

YEAR  THROUGH. 


With  the  approach  of.  winter  many 
electric  railroads  are  operating  a  smal- 
ler number  of  cars  and  laying  off  many 
motormen  and  conductors  who  were 
engaged  for  handling  the  summer  ex- 
cursion business.  That  this  should  be 
necessary  seems  to  be  a  great  disadvantage  to  any 
company,  and  we  believe  that  a  proposal  which  will 
reduce  the  necessity  of  such  action  would  be  approved 
by  managers'  as  well  as  by  their  employees.  Some 
time  ago  we  commented  upon  the  importance  of  teach- 
ing car  men  the  construction  of  the  machinery  under 
Ibeir  charge  by  employing  them  in  the  repair  shop 
during  the  time  they  were  on  the  extra  list  and  it  is 
X'leasing  to  find  that  such  a  system  has  been  extended 
by  any  electric  railroad  to  such  an  extent  that  the 
force  does  not  become  disorganized  during  the  months 
of  small  travel.  Such  a  system  has  been  inaugurated 
by  the  Tramways  Company  of  the  Isle  of  Man  where 
a  heavy  summer  travel  is  succeeded  by  an  exceeding- 
ly light  winter  load. 

In  that  island  the  car  men  have  been  recruited  from 
the  local  blacksmiths,  painters,  cabinte  and  carriage 
makers  and  during  the  winter  months 'these  men  arc 
employed  in  renovating  the  entire  plant,  repainting 
cars,  repairing  motors,  etc.  Many  power  companies 
have,  during  recent  years,  rebuilt  cars,  rewound  mo- 
tors and  done  their  own  repairs  and  have  saved  much 
money  by  doing  work  of  this  kind  in  their  own  shops. 
Jf  certainly  seems  that  much  of  this  work  could  be 
done  in  the  slack  season  with  the  summer  force  and 
that  the  system  would  tend  to  give  them  a  better  and 
more  reliable  class  of  workmen  all  through;  having 
their  employer's  interests  well  at  heart,  besides  effect- 
ing much  saving  in  the  general  management  of  the 
company. 


Having  occasion  a  short  time  ago  to 

examine  the  efficiencv  curves  of  a  set 
THE   RATING  ,      •   .  „        .  ,     ,  .  '        , , 

ot  motors    furnished  by    one  of    the 
OF  ELECTRICAL 

MACHINERY  iarge  manufacturing  companies,  wo 
wer?  struck  by  the  fact  that  these  mo- 
tors were  rated  at  from  25  per  cent  to 
f>0  per  cent  beyond  their  load  of  maximum  efficiency, 
a  practice  differing  decidedly  from  the  established 
custom  of  steam  engineering  where  the  power  of  en- 
gines are  invariably  rated  at  the  load  of  maximum 
efficiency.    This  high  rating  for  electrical  machinery 


Number  3] 


THE   JOURNAL   OF    ELECTRICITY. 


49 


seems  to  be  a  survival  of  the  time  when  the  heating  of 
a  machine  alone  was  considered  as  limiting  its  power 
and  when  efficiencies  were  rarely  considered  and  still 
more  rarely  measured,  indeed,  a  few  years  ago  it  was 
found  by  the  operators  of  electric  reduction  and  alum- 
inium plants  that  no  machines  manufactured  in  this 
country  were  capable  of  operating  at  their  rated 
loads  for  24  hours  without  overheating,  and  in  conse- 
quence these  ratings  seem  to  give  neither  their  maxi- 
mum capacity  for  continuous  service  nor  the  maxi- 
mum capacity  for  efficient  service,  but  rather  repre- 
sent the  loads  that  can  be  carried  for  a  short  period 
of  time,  or  in  other  words  the  capacities  which  must 
not  be  exceeded  under  any  circumstances.  This  fact 
is  very  confusing  to  the  central  station  designer  who 
endeavors  to  install  machinery  in  such  a  manner  that 
it  will  give  the  best  possible  continuous  station  effi- 
ciency, for  no  matter  how  well  designed  and  chosen 
the  specified  size  of  machine  as  taken  from  data  at 
hand,  there  is  no  guarantee  that  in  an  open  competi- 
tion machines  will  not  be  purchased  which  will  not  be 
operated  at  much  different  efficiencies  from  those  in- 
tended in  the  design,  and  in  consequence  the  present 
practice  has  the  effect  of  a  handicap  upon  careful  de- 
signing. If  it  is  necessary  for  machines  to  be  sold  on 
the  basis  of  their  greatest  possible  output,  should  not 
also  the  most  efficient  load  be  stated  by  the  manu- 
facturer and  a  careful  engineer  given  the  opportunity 
of  applying  his  ability  in  the  choice  of  machinery  to 
give  a  high  average  efficiency  under  a  particular  sys- 
tem of  operation. 


We  have  recently  received  a  copy  of 

a  paper  called  the  "National  Record- 

DISREPUTABLE         „  issued  by  a  firm  of    Washington 

PATENT  J  B 

COMPETITIONS,  patent  attorneys  claiming  that  a  mil- 
lion copies  of  their  journal  are  regu- 
larly printed  and  who  offer  monthly 
medals  and  prizes  for  especial  ability  in  invention,  to 
inventors  taking  out  patents  through  their  agency. 
This  is  one  of  the  many  "catch-penny"  devices  bringing 
discredit  upon  the  patent  system  of  this  country.  In 
the  heat  of  securing  prize  money,  young  men  and  me- 
chanics are  induced  to  take  out  patents  upon  unsal- 
able inventions,  squandering  money  and  time  to  the 
ultimate  benefit  of  no  one  except  the  patent  attorneys. 
Perhaps  for  sale  abroad  such  a  medal  may  give  an  un- 
due importance  to  a  trivial  invention,  but  we  cannot 
see  aDy  way  in  which  such  a  system  can  be  of  advan- 
tage in  legitimate  business.  No  one  who  has  ever  pat- 


tented  an  invention  has  failed  to  receive  from  one  or 
more  companies  very  flattering  letters  concerning  the 
value  of  his  invention  and  its  patentability  abroad  with 
the  offer  of  a  medal  or  a  diploma  for  a  small  fee, 
though  the  fee  is  always  much  greater  than  the  value 
of  the  medal  received  and  there  is  no  intent  on  the  part 
of  the  grantor  of  the  medal  beyond  the  deception  of 
the  unfortunate  patentee  who  may  be  allured  by 
their  flattery.  There  are  in  France  and  in  this  coun- 
try respectable  patent  competitions  whose  medals  at- 
test the  excellence  of  inventions,  but  these  competi- 
tions are  not  administered  for  the  purpose  of  inducing 
applications  for  patents  through  particular  firms,  but 
are  offered  by  such  institutions  as  the  Franklin  Insti- 
tute and  the  French  Institute  for  the  encouragement 
of  national  industry.  These  legitimate  prizes  are  not 
fictitiously  offered  and  their  awards  have  real  value 
while  such  schemes  as  those  presented  by  the  firm  in 
question  can  only  have  the  effect  of  increasing  the 
number  of  useless  patents  and  of  bringing  discredit 
on  the  whole  system  of  issuing  patents. 


It  is  not  often  that  we  find  technical 
papers  indulging  in  political  discus- 

FINANCE  sions  which  may  be  explained    from 

AND  ELECTRICAL  J  F 

INDUSTRY.  th'e  ^act  that  their  business  connec- 
tions are  too  complicated  to  allow 
them  to  become  exponents  of  one  or 
another  shade  of  political  opinion  but,  during  the  pres- 
ent campaign,  we  find  that  the  electrical  newspapers 
either  consider  that  their  constituencies  are  all  of  one 
mind  or  that  the  questions  involved  are  of  too  great 
importance  to  allow  personal  advantage  to  interfere 
with  the  patriotism  of  the  editors.  By  whatever 
reasoning  we  may  explain  the  fact  (and  personally  we 
believe  the  last  to  be  the  true  state  of  the  case)  no  one 
of  the  electrical  papers  coming  to  our  table  has  hesi- 
tated to  express  its  opinion  on  the  financial  planks  of 
the  two  contending  parties,  and  what  is  yet  more  re- 
markable, we  find  that  they  are  unanimous  in  con- 
demning the  free  silver  platform  announced  by  the 
Chicago  Democratic  Convention.  These  papers  are 
the  mouthpiece  of  an  industry  which  while  being  one 
of  the  largest  and  most  widely  diffused  in  the  country 
is  administered  by  the  most  highly  educated  men  at 
present  employed  in  any  trade.  Furthermore,  the 
electrical  undertakings  throughout  the  United  States 
are  heavy  borrowers  of  money,  both  at  home  and 
abroad  and  one  would  perhaps  expect  that  such  bor- 
rowers might  find  some    satisfaction  in     repudiating 


So 
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part  of  their  indebtedness;   the  practical     effect     of 
free  coinage  of  silver. 

In  spite  of  this  partial  advantage  to  certain  com- 
panies we  do  not  find  and  commendation  of  the  scheme 
proposed  for  the  free  coinage  of  silver.  To  be  sure  in 
many  cases  bonds  have  been  placed  by  electrical  un- 
dertakings which  are  payable  in  gold  and  where  this 
is  a  fact,  nothing  but  disaster  could  follow  the  intro- 
duction of  a  cheap  dollar.  Perhaps  their  bills  for 
wages  and  coal  could  be  met  as  well  under  the  new 
basis  as  under  the  old  though  their  proportionate  in- 
terest charges,  which  now  amount  to  from  10  per  cent 
to  20  per  cent  of  their  entire  expense,  would  be  imme- 
diately doubled.  Indeed,  it  seems  impossible  to  us  to 
understand  how  business  men  can  reasonably  endure 
this  proposed  solution  of  the  financial  difficulties  in 
this  country  whether  they  consider  their  own  integrity 
or  their  own  personal  advantage.  Should  it  be  pos- 
sible to  immediately  obliterate  and  start  anew  all 
business  undertakings,  the  existence  of  a  cheaper 
money  would  not  necessarily  prove  a  hardship;  but  no 
such  revolution  is  possible;  the  future  must  be  faced 
with  past  obligations  in  full  view  and  integritv 
would  demand  that  money  which  has  been  borrowed 
without  stipulation  should  be  paid  without  depre 
ciation.  Where  money  has  been  borrowed  payable  in 
gold  such  a  payment  must  come  from  the  earnings, 
and  if  the  value  of  the  net  earnings  in  terms  of  gold  is 
depreciated  the  time  of  possible  repayment  is  corre- 
spondingly lengthened.  We  hope  that  these  facts  are 
alieady  sufficiently  apparent  to  manufacturers  of 
every  kind  and  at  the  same  time  trust  that  those  en- 
gaged in  manufacturing  will  feel  a  personal  interest 
in  the  credit  and  personal  integrity  of  the  community 
at  large  which  will  turn  the  tide  on  election  day  in 
favor  of  a  system  which  will  not  disturb  but  which 
will  strengthen  the  national  credit. 


Mr.  Harvey  L.  Lufkin,  the  genial  manager  for  the 
Cocker-Wheeler  Electric  Company  of  New  York,  and 
who  has  been  intimately  associated  with  the  leading- 
electric  motor  interests  of  the  country  from  the  in- 
cipiency  of  the  industry,  is  in  San  Francisco  with  head- 
quarters at  the  offices  of  the  Pacific  Coast  managers  for 
his  company,  the  Abner  Doble  Company. 


Mr.  G.  F.  Kutz,  after  many  years  service  in  the 
Navy,  has  resigned  from  the  engineering  staff  at  Mare 
Island  to  enter  the  employ  of  Messrs.  Chas.  C.  Moore 
&  Co.,  upon  whom  the  employment  of  so  eminent  an 
engineer  reflects  great  credit. 


passing  Qomment 


An  Editorial  Review  of  Current  Events  and  Comtemporary 
Publications. 


THE  INACCURACIES  IN   JOURNALISM. 

We  have  from  time  to  time  noticed  errors  made  in 
electrical  papers  and  have  regretted  that  such  errors 
should  show  either  carelessness  or  ignorance  on  the 
part  of  the  editors,  but  we  do  not  remember  having 
seen  so  surprising  a  piece  of  misinformation  as  that  con- 
tained in  the  "Electrical  Age"  for  September  25th, 
where  under  the  heading  "Spectrum  of  Sodium"  it  is 
stated  on  the  authority  of  Professor  Peck  that  "if  a 
piece  of  lime  be  rendered  incandescent  by  heating  ir 
in  an  oxo-hydrogen  flame,  its  light,  when  transmitted 
through  a  prism  gives  a  perfectly  continous  spectrum." 
Anyone  familiar  with  elementary  chemistry  would 
know  that  lime  is  carbonate  of  calcium  and  not  a  com- 
pound of  sodium,  while  no  one  familiar  with  spectrum 
analysis  would  expect  to  get  a  spectrum  of  a  material 
from  an  incandescent  solid,  all  such  bodies  giving  con- 
tinuous spectra  whatever  their  material.  Spectra  of  the 
metals  can  only  be  obtained  from  vapors  and  the  spec- 
trum of  sodium  consists  of  two  yellow  lines  well  known 
as  the  "D"  lines.  Such  pieces  of  careless  editing  are 
of  course  ridiculous  to  the  educated  but  are  exceeding- 
ly misleading  to  many  readers  of  the  journals  who 
look  to  their  papers  as  a  means  of  obtaining  knowledge 
and  information  for  which  their  education  has  not 
been  sufficiently  extensive. 


ELECTRICITY  IN   THE  NEW  NAVY. 

In  the  issue  of  the  "Electrical  World"  for  August 
lfith  is  an  elaborate  description  of  the  electric  ma- 
chinery used  in  operating  the  various  signalling  and 
maneuvering  systems  of  the  battleship  "Indiana." 
The  article  is  particularly  interesting  to  engineers  as 
exemplifying  the  many  uses  which  can  be  made  of 
the  electrical  current,  from  measuring  the  angle  in 
the  Fiske  Eange  Finder,  steering  the  ship  by  an  auto- 
matic electric  compass,  to  loading,  training,  and  firing 
the  heavy  guns.  Indeed  the  electrical  engineering 
training  necessary  to  keep  the  apparatus  of  such  a 
ship  in  order  includes  as  many  details  as  would  be 
necessary  for  an  engineer  controlling  the  operations  of 
an  entire  city.  While  we  are  compelled  to  admire 
the  ingenuity  displayed  in  the  invention  of  this  ap- 
paratus, we  are  also  impelled  to  wonder  at  the  pos- 
sible effects  on  such  machinery  when  receiving  the 
severe  shocks  incident  to  a  combat.  Considering  the 
weight  and  velocity  of  a  solid  shot  thrown  by  one  of 
the  high  power  twelve-inch  coast  defence  guns,  we  can 
say  that,  should  the  "Indiana"  be  struck  fairly  astern, 
enough  energy  would  be  delivered  to  the  ship  to  pro- 
pel the  vessel  at  full  speed  for  a  distance  of  four  hun- 
dred feet,  and  apart  from  the  possibilities  of  penetra- 
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tion  and  explosion  of  shells  such  mechanical  shocks 
would  certainly  test  very  severely  every  piece  of  deli- 
cate mechanism  on  board  the  vessel.  Indeed,  during 
the  late  Chinese  war  one  of  their  ships  was  several 
t'mes  plunged  into  complete  darkness  by  a  failure  of 
their  electric  machinery  due  to  the  severe  shocks  re- 
ceived by  the  vessel,  and  unless  the  mechanical  details 
are  so  well  worked  out  in  the  vessels  of  our  navy  that 
these  delicate  machines  will  withstand  the  most  se- 
vere mechanical  shocks,  our  floating  fighting  machines 
in  time  of  battle  would  soon  be  reduced  to  floating 
shelters  without  offensive  power.  There  is  no  doubt 
but  that  electrical  power  for  manipulation  is  more 
easily  adapted  to  the  requirements  of  such  a  ship 
than  steam  or  hydraulic  power,  and  the  question  we 
would  bring  up  is  rather  concerning  the  necessity  of 
the  efficiency  of  the  machinery  as  such.  These  questions 
of  course  can  receive  no  further  light  until  the 
dreaded  test  is  made  and  until  such  a  test  is  made  per- 
haps the  ships  are  serving  their  purpose  by  giving  em- 
ployment to  men  and  in  offering  opportunities  for  the 
exercise  of  ingenuity. 


ELECTRO-ECONOMICS   IN  STATION  PRACTICE. 

In  the  English  "Electrician"  of  August  21st,  Mr. 
Arthur  Wright  of  Brighton,  England,  presents  an  in- 
teresting paper  on  central  station  practice  in  which 
he  shows  the  law  of  variation  between  the  cost  per 
"snit  and  the  rate  of  supply  in  such  an  undertaking. 
Carefully  analyzing  this  cost  Mr.  Wright  shows  that 
the  cost  per  unit  follows  a  curve  which  varies  from 
month  to  month  as  the  maximum  supply  of  the  station 
rather  than  the  curve  of  daily  average  supply,  from 
which  it  appears  that  the  cost  per  unit  of  any  elec- 
trical supply  contains  constants  depending  on  the 
maximum  monthly  output  which  are  of  more  impor- 
tance than  the  consumption  of  fuel  and  the  cost  of 
other  quantities  variable  with  the  continuous  output. 
This  indicates  that  for  great  economy  the  central  sta- 
tion engineer  should  determine  these  constants  and  ap- 
ply his  ingenuity  to  reducing  their  value  and  not  devote 
himself  entirely  to  the  question  of  coal  consumption 
v  hich  at  present  is  so  largely  considered  to  the  exclu- 
sion of  all  other  details.  The  discussion  also  shows 
that  the  effort  to  increase  the  average  load  to  a  maxi- 
mum value  is  an  effort  in  the  right  direction  and 
where  an  engineer  is  able  to  bring  this  about  he  is  also 
working  towards  a  high  efficiency.  Such  efforts  to- 
wards economy  which  involve  a  corresponding  increase 
in  station  equipment  for  the  storage  of  energy  have  not 
been  attended  with  a  great  deal  of  success,  and  one 
would  hope  to  find  a  future  increase  of  economy  from 
a  reduction  of  the  constants  we  have  mentioned  rather 
than  along  efforts  to  level  out  the  load  line. 


INTERNATIONAL  BIMETALISM. 

Whether  or  not  the  efforts  to  remonetize  silver  shall 
eventually  prove  to  be  of  benefit  or  harm  to  the  finan- 


cial situation,  there  certainly  seems  to  have  been  no 
plan  proposed  for  remonetization  as  comprehensive  and 
business  like  as  that  proposed  by  Richard  Rothwell  in 
the  "Engineering  and  Mining  Journal"  for  Dec.  3rd 
1892  and  recently  republished  in  a  pamphlet  entitled 
"International  Bimetalism''.  Mr.  Rothwell  proceeds 
as  one  desirous  of  preserving  the  great  silver  industry 
and  in  the  first  place  shows  that  the  manufacturing 
demand  for  silver  at  a  price  no  higher  than  20  cents 
per  ounce  would  be  supplied  for  a  long  time  to  come 
by  the  the  stock  at  present  on  hand  in 
the  mints  of  the  world  and  he  ac- 
cordingly concludes  that  as  the  mining  cost 
for  silver  amounts  to  no  less  than  68  cents  per  ounce 
any  attempt  to  reduce  silver  to  the  condition  of  a 
material  for  the  arts  would  be  naturally  disastrous 
to  the  industry.  In  consequence  therefore  we  are 
faced  by  the  condition  that  a  great  industry  exists 
which  can  only  be  made  useful  by  the  continued  employ- 
ment of  silver  as  a  currency.  This 
conclusion  is  drawn  in  the  face  of  his 
opinion  that  it  would  require  a  long  period  of  de- 
pression and  financial  panic  infinitely  more  intense 
than  any  ever  yet  seen,  and  many  bitter  strikes 
accompanied  by  struggle  and  desperation  and  a  gen- 
eral stoppage  of  the  wheels  of  commerce  before  the 
business  of  the  world  could  be  adapted  to  the  new  con- 
ditions, and  men  would  willingly  accept  half  or  one- 
third  of  the  wages  they  had  been  accustomed  to."  This 
opiuion  he  makes  the  basis  for  an  argument,  which 
seems  unanswerable,  against  universal  monometallism 
with  gold  as  the  only  money  as  well  as  against  the 
single  adoption  by  the  United  States  of  the  free  coinage 
of  silver.  Furthermore  he  judges  that  the  unlimited 
coinage  of  both  gold  and  silver  by  all  the  mints  of  the 
world  upon  a  fixed  ratio  could  not  prevent  a  continual 
variation  in  the  standard  of  value  resulting  in  alter- 
nating monometallism,  now  of  gold  and  now  of  silver. 
Tn  order  therefore  to  solve  the  vexed  problem  and  pre- 
serve in  justice  and  an  intelligent  consideration  for  the 
interests  of  the  human  race,  he  makes  a  proposal  that 
an  international  clearing  house  be  established  which 
shall  govern  the  unlimited  coinage  of  gold  and  silver 
upon  a  ratio  occasionally  variable  with  the  variations 
in  the  money  values  of  the  metals.  That  such  a  sys- 
tem would  not  result  in  excessive  fluctuations  in  the 
values  of  the  coins  he  shows  by  a  comparison  of  the 
value  ratios  of  gold  and  silver  and  the  world's  produc- 
ing ratios  from  A.  D.,  1500  up  to  the  present  time;  the 
first  remaining  nearly  constant  in  spite  of  the  tremen- 
dous fluctuations  in  the  latter. 

Xo  man  in  the  country  has  the  interest  of  the  silver 
producer  more  at  heart  than  has  Mr.  Rothwell,  and 
few  are  more  capable  of  speaking  concerning  our  min- 
eral industries  and  business  interests  than  this  man; 
we  must  therefore  receive  his  conclusions  with  due  re- 
spect and  carefully  weigh  his  results.  If  there  is  a  fal- 
lacy in  his  reasoning  it  seems  rather  to  lie  in  the  in- 
creasing disuse  of  coin  rather  than  in  any   impracti- 
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(■ability  of  his  plan  for  universal  bimetallism  at  the 
pi  esent  time  only  between  5  per  cent  or  10  per  cent  of 
this  country's  business  involves  the  use  of  coin  and 
should  we  have  the  introduction  of  a 
universal  clearing  house,  international  credit 
transfers  would  be  increased  and  inter- 
national coin  transfers  diminished.  Further- 
more, any  such  wide  extension  of  the  clearing 
bouse  principle  might  work  down  as  well  as  up  and 
the  use  of  coin  in  small  transactions  be  diminished  by 
the  establishment  of  many  local  and  interstate  clear- 
ing houses  handling  small  debts  and  credits  as  an  in- 
ternational clearing  house  would  handle  public  ac- 
counts, resulting  in  an  extension  of  the  principle  of 
barter  and  a  vast  diminution  of  the  demands  for  coin 
in  all  lands.  Whether  the  countries  of  the  world  must 
take  account  of  the  existence  of  a  great  mineral  in- 
dustry and  strive  to  maintain  its  importance,  or 
whether  the  mineral  industries  must  recognize  the 
changed  position  of  the  metals  as  money,  remains  for 
future  solution,  though  we  must  grant  that  one  or 
both  of  these  conditions  are  demanding  to  be  met  and 
the  present  financial  operations  to  be  revolutionized. 
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THE  SMITH-MANIFOLD  CALCULATOR. 


A  MAMMOTH  WATER-WHEEL. 


The  Pelton  Water-Wheel  Company  has  recently  fur- 
nished the  Alaska  Gold  Mining  Company,  of  Douglass 
Island,  Alaska,  a  wheel  of  such  extraordinary  dimen- 
sions as  to  make  a  brief  description  of  interest. 

The  wheel  is  22  feet  in  diameter  and  is  direct  con- 
nected to  the  shaft  of  a  Reidler  Duplex  Compressor, 
with  air  cylinders  24  in.  in  diameter  x  38  in.  stroke, 
having  a  capaoitv  of  delivering  2,800  cubic  feet  of  free 
air  per  minute  at  a  pressure  of  SO  lbs.  per  square  inch. 
The  wheel  weighs  25.000  pounds,  and  serves  the  pur- 
pose of  a  fly  wheel  as  well  as  prime 
mover.  Tt  runs  under  a  water  head  of 
480  feet  at  a  speed  of  75  revolutions  and 
develops  upward  of  500  h.  p.  A  hvdraulic  speed  regu- 
lator is  attached  to  the  wheel,  which  controls  its  move- 
ment so  that  a  uniform  air  pressure  is  maintained  on 
the  receiver.  The  wheel  is  made  of  this  large  diameter 
to  give  proper  speed  to  the  compressor  under  the  head 
in  this  case  available. 

This  is  probably  the  largest  tangential  wheel  ever 
constructed  and  shows  the  remarkable  facilitv  with 
which  Pelton  wheels  can  be  adapted  to  unusual  and 
extraordinary  conditions.  In  a  case  like  this  the  trans- 
mission machinerv  to  carrv  such  an  amount  of  power 
would  involve  a  heavv  outlay  as  well  as  constant  ex- 
pose in  maintenance,  besides  a  material  loss  of  power; 
n  direct  connection  to  water  wheel  of  machinery  op- 
erated without  intermediate  (rearing  is.  therefore,  of 
great  advantage  wherever  possible. 


BY  GEO.  P    LOW. 


Mr.  S.  Z.  Witchall,  Manager  of  the  Portland.  Or., 
office  of  the  General  Electric  Company,  was  a  recent 
welcome  visitor  to  San  Francisco. 


The  convenience  of  the  slide  rule  as  a  time  and 
labor-saving  device  has  long  been  appreciated  by  ail 
branches  of  engineering  professions,  and  considering 
the  wonderful  facility  with  which  intricate  problems 
are  solved  thereby  it  is  little  short  of  astounding  that 
the  appliance  has  not  come  into  universal  use  by  every 
one  who  has  aught  to  do  with  mathematical  calcula- 
tions, regardless  of  whether  the  problem  to  be  solved 
consists  of  simply  multiplication  or  division,  of  pro- 
portion, of  calculations  embodying  logarithmic  func- 
tions, of  the  conversion  of  units  of  measure,  of  geomet- 
rical or  trigonometrical  functions,  or  in  brief,  of  ef- 
fecting the  solution  at  a  glance  of  any  problem  based 
r  the  fundamental  principles  of  proportion.  The 
Brown  &  Sharp  gauge  for  measuring  wires  is  essen- 
t'f.'iy  a  purely  scientific  one  in  that  under  it  the  di- 
mensions of  wires  advance  in  geometrical  progression, 
and  in  this  connection  it  is  interesting  to  review  a 
portion  of  one  of  a  series  of  articles  by  Frederic  A. 
C.  Perrine,  D.  Sc.  on  "The  Manufacture  of  Wire"  now 
running  in  Electrical  Engineering,  in  which  the  au- 
thor points  out  that  "The  sizes  of  different  conductors 
may  be  distinguished  by  reference  either  to  the  meas- 
urement of  their  diameters  expressed  in  mils,  in  frac- 
tions of  an  inch,  or  in  millimeters,  but  the  custom  of 
wire  manufacturers  has  rendered  the  distinction  of 
wire  sizes  by  reference  to  certain  gauge  numbers 
much  more  common.  These  gauge  numbers  are 
all  more  or  less  arbitrary  and  are  a  relic  of  the  time 
when  the  correct  measurement  of  a  wire  diameter  was 
not  readily  made  and  when  wire  drawing  was  per- 
formed with  great  lack  of  uniformity.  In  order  to 
compare  various  wires  recourse  was  had  to  gauges  of 
different  forms  upon  which  numbers  were  stamped 
corresponding  to  different  sizes  determined  arbitrari- 
ly, and  as  the  business  has  been  developed  the  old 
gauge  numbers  have  been  expressed  in  decimals  of  an 
inch  or  in  millimeters,  and  certain  new  gauge  num- 
bers have  been  adopted  in  which  the  variation  in 
sizes  of  the  different  wires  follow  particular  laws. 
The  gauges  above  referred  to  were,  in  the  earliest 
practice,  plates  of  metal  through  which  holes  had  been 
bored  corresponding  to  the  different  sizes  of  wires. 
Mnnv  disadvantages  attach  themselves  to  this  method 
of  ranging.  Tn  tbp  first  plaee.  it  is  necessnrv  to 
square  the  end  of  the  wire  before  detprminiu"'  its  size; 
sreondlv.  auv  irregularities  in  cutting  off  the  wire 
would  lead  to  false  results  in  gau<nn.o\  and  finallv  it  is 
impossible  to  tell  whether  the  wire  is  pIokpIv  or  onlv 
roughly  a  fit  into  its  particular  hole.  The  first  ad- 
vance upon  this  method  was  made  by  the  introduction 
of  a  gauge  formed  of  a  circular  plate  of  metal  with 
slots  corresponding  to  the  different  gauge  numbers 
sawn  into  its  edge.     This  gauge  was  capable  of  being 
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used  upon  any  part  of  the  wire  and  of  determining 
with  greater  accuracy  the  variation  of  the  wire  from 
its  true  gauge  number. 

"In  about  1850  a  new  gauge  was  introduced  which 
gave  not  only  the  gauge  number,  but  with  a  reason- 
able approximation  the  variation  of  any  particular 
wire  from  its  gauge  number.  This  gauge  consisted  of 
two  straight  edges  of  metal  clamped  together  in  such 
a  manner  that  an  open  "V"  was  inclosed  by  their 
straight  edges,  and  along  the  sides  of  one  or  both  of 
these  edges  straight  lines  were  stamped  corresponding 
to  the  different  gauge  numbers.  In  use  the  wire  uf 
\^hich  one  wished  to  determine  the  size  was  slipped 
into  the  "V"  until  it  firmly  touched  both  sides,  when 
the  nearest  line  would  determine  its  size,  and  the  dis- 
tance from  that  line  would  determine  the  variation 
from  the  true  gauge  number.  Although  these  differ- 
ent" gauges  have  been  manufactured  from  time  to 
time  most  carefully  of  hardened  steel  and  ground  with 
great  accuracy  they  were  subject  to  variations  in  size 
produced  by  changes  of  temperature,  and  were  es- 
pecially liable  to  wear  when  frequently  used  upon  a 


time  there  seems  to  be  no  reason  for  desiring  any 
change  from  the  common  system  used  in  the  determ- 
ination of  wire  sizes  unless  it  would  be  possible  to 
eliminate  altogether  the  Birmingham  wire  gauge  from 
use  and  to  introduce  in  this  country  both  for  iron  aud 
copper  wires  the  more  rational  American  gauge  which 
is  the  standard  for  the  users  of  electrical  conductors 
who  are  by  far  the  largest  purchasers  of  wire  at  the 
present  time.  This  wire  gauge  begins  with  No.  0000, 
having  a  size  of  460  mils,  and  ends  with  No.  40,  3.11 
mils  in  diameter.  Larger  conductors  than  this  No. 
0000,  as  we  have  already  said,  cannot  readily  be  man- 
ufactured or  handled,  and  in  consequence  the  sizes  of 
conductors  with  a  greater  area  are  generally  expressed 
by  their  areas  in  circular  mils  and  are  almost  always 
built  up  of  smaller  wires  twisted  into  the  form  of  a 
strand.  In  order  to  determine  the  size  of  the  wire  for 
forming  any  strand  of  a  particular  number  of  wires  it 
is  necessary  only  to  divide  the  area  of  the  strand  by 
the  number  of  wires,  which  will  give  the  area  of  the 
constituent  wires  of  the  strand  in  circular  mils,  and 
the  extraction  of  the  square  root  will   determine  the 
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Figure  1.— The  Smith-Manifold  Calculator. 


particular  size  of  wire,  thus  introducing  considerable 
confusion  when  wires  were  ordered  to  correspond  to 
one  instrument  and  manufactured  from  another, 
though  both  may  have  been  identical  when  they  were 
originally  constructed.  In  consequence  change  has 
been  proved  throughout  its  continued  use,  especially 
for  the  users  of  electrical  conductors,  in  which  service 
the  carrying  capacity  of  the  wire  varying  as  the  area 
is  the  most  important  point  to  be  determined.  A  new 
gauge  is  now  adopted  as  the  standard  in  England  and 
is  called  the  English  legal  standard  or  Imperial  wire 
gauge.  This  gauge  differs  from  the  American,  or  B. 
&  S.  gauge,  in  not  determining  the  gauge  numbers 
from  areas,  but  in  merely  being  a  correction  of  the 
Birmingham  gauge  in  such  a  manner  that  the  varia- 
tion in  the  size  of  the  various  numbers  proceeds  uni- 
formly. 

"Of  recent  attempts  to  change  the  system  of  num- 
bering wire  gauges  the  most  notable  is  that  adopted 
some  years  ago  by  the  Edison  Company,  in  which  the 
gauge  numbers  refer  to  the  areas  of  the  wires  in  cir- 
cular mils,  the  different  numbers  representing  even 
thousands  of  circular  mils;  the  system  embodying 
very  considerable  advantages  with  the  sole  disadvan- 
tage that  its  identification  with  one  company  has 
hindered  its  general     introduction.     At  the    present 


diameter  of  the  wires  in  mils;  and  conversely,  the  area 
of  a  strand  in  circular  mils  may  be  found  by  multiply- 
ing the  square  of  the  diameter  of  its  constituent  wires, 
expressed  in  mils,  by  the  number  of  wires  in  the 
strand." 

With  these  preliminary  remarks  on  wire  gauges  it 
is  well  to  proceed  to  the  consideration  of  the  Sinith- 
iianifold  Slide  Kule  Calculator  for  electrical  form- 
ulae, which,  as  appears  from  the  accompanying  illus- 
trations, is  merely  a  slide  rule  on  which  is  set  off  the 
characteristics  pertaining  to  the  area  of  the  various 
sizes  of  wires  in  the  Brown  &  Sharp  gauge  from  No. 
11  to  No.  0000,  together  with  the  functions  of  an  elec- 
tric circuit  as  based  upon  Ohm's  law.  To  faciliate  an 
understanding  of  the  slide  rule  in  Figure  1  is  presented 
an  outline  of  the  Smith-Manifold  Calculator  (copy- 
righted 1896  by  F.  E.  Smith  and  R.  G.  Manifold)  in 
which  the  scales  are  set  apart  that  there  may  be  no 
confusion  between  them  to  the  beginner.  For  con- 
venience, these  scales  are  designated  respectively  by 
the  terms,  Scales  A,  B,  C  and  D,  as  follows : 

Scale  A,  Circular  Mils  and  B.  &  S.  Gauge  numbers. 

Scale  B,  Volts  lost. 

Scale  C,  Feet  one  way. 

Scale  D,  Amperes. 

A  s  is  well  known,  the    slide  rule  consists    of  a  rigid 
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backing  of  card  board,  wood  or  celluloid,  firmly  se- 
cured to  which  are  scales  A  and  D  (Figure  1)  into 
grooves  on  the  inner  sides  of  which  slides  a  second 
rule  bearing  scales  B  and  C  and  the  manipulation  of 
I  he  calculator  merely  consists  in  moving  the  slide  bear- 
ing the  scales  B  and  C  until  a  given  factor  on  scale  0 
for  instance  is  set  opposite  a  given  factor  on  scale  D 
when  the  quantities  appearing  opposite  each  other  on 
s(  ales  A  and  B  will  show  the  results  arising  from  the 
assumed  condition.  A  simple  example  will  illustrate 
clearly  the  mode  of  using  the  slide  rule  calculator: 

First  example:  It  is  desired  to  transmit  50  amperes 
a  distance  of  400  feet  with  a  loss  of  2  volts;  required, 
the  size  of  the  conductor. 

Before  proceeding  to  a  solution  of  the  problem  it 
should  beobserved  that  the  Smith-Manifold  Calculator 
contains  the  factors  that  are  common  to  every  prob- 
lem that  may  arise  in  the  determination  of  character- 
istics of  direct  currents  and  these  factors  are  funda- 
mental in  that  they  are  represented  in  volts,  amperes 
and  Ohms  (feet)  rather  than  in  percentages  of  loss 
and  lamps.     Bearing  this  in  mind,  and  referring  again 


ever,  the  completeness  of  the  calculator  as  a  pocket 
compendium  including  tables  for  the  determination 
of  the  weights,  dimensions  and  properties  of  wires  in 
addition  to  the  calculation  of  their  functions  the  fol- 
lowing partial  list  of  the  problems  readily  solved 
thereby  is  given,  and  in  the  ensuing  articles  of  this 
series  will  be  presented  instructions  for  the  manipu- 
lation of  the  calculator  in  each  and  every  instance. 

OHM'S  LAW. 

1      Given  resistance  and  voltage  to  find  amperes. 

2.  Given  volts  and  amperes  to  find  resistance. 

3.  Given  resistance  and  amperes  to  find  volts. 

ELECTRIC  POWER. 

4.  Given    amperes    and    volts   to   find   the   horse- 
power. 

5      Given  horse-power  and  volts  to  find  the  am- 
pe.ts 

6.  Given    horse-power    and    amperes    to    find   the 
volts. 

WIRE   TABLES. 

7.  Given  the  size  of   wire  to   find  its   carrying  ca- 
pacity at  2,000  amperes  per  square  inch. 
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Figure  2 —The  Smith  Manifold  Calculator. 


to  the  problem  above,  on  scale  C  find  the  unit  marking 
400  feet,  which  line  is  to  be  set  opposite  the  50-ampere 
line  appearing  on  scale  D.  This  is  a  simple  process 
consisting  merely  of  drawing  out  the  slide  containing 
scales  B  and  C  until  the  400-foot  mark  is  opposite  the 
50-ampere  mark  as  shown  fully  in  Figure  2.  Now  look 
along  scale  B  and  find  the  line  marking  2  volts  loss  op- 
posite which  on  scale  A  it  appears  that  the  required 
si7e  of  wire  a  trifle  above  No.  0000;  to  be  more  ex- 
act, and  to  express  the  required  sizes  of  wire  in  precise 
circular  milage  it  will  be  seen  that  the  two  volt  loss 
mark  is  a  trifle  above  the  center  of  the  division  be- 
tween 210,000  circular  mils  and  220,000  circular  mils, 
Ik  nee  the  required  size  of  the  wire  is  216,000  circular 
mils,  or  practically  a  No.  0000  B.  and  S.  wire. 

Following  the  same  lines  of  procedure  and  with  the 
same  setting  of  the  rule  it  will  be  seen  at  a  glance  that 
with 


3  Volts. 
4 


Loss. 


Size  ot  Conductor  required  is 143,(!00  C.  M. 

108,000  "  " 

87,000  "  " 

£  "  "  "  72,000  "  " 

I  "  "  63,000  "  " 

*  "  "  54.300  "  " 

'•  48,300  "  " 

111  "  43,200  "  " 

The  manipulation  of  the  Smith-Manifold  Calculator 
is  n  erely  one  of  practice  and  of  following  the  equally 
simple  rules  as  that  exemplified  in  the  solution  of  the 
above  problem.     In  order  to  show  more  fully,  how- 


8.  Given  the  size  of  wire  to  find  its  carrying  capaci- 
!y  at  1,000  amperes  per  square  inch. 

9.  To  reduce  circular  mils  to  square  mils. 

10.  To  reduce  square  mils  to  circular  mils. 

11.  Given  the  circular  mils  to  find  the  diameter. 

12.  Given  the  diameter  to  find  the  circular  mils. 

13.  Given  the  diameter  to  find  the  square  mils. 

14.  Given  the  square  mils  to  find  the  diameter. 

15.  To  find  equivalent  sizes  of  wire. 

16.  Given  the  size  and  number  of  strands  in  a  cable 
to  find  its  circular  mils. 

17.  Given  the  size  of  wire  to  find  its    weight    per 
1 ,000  feet. 

18.  Given  the  size  of  wire  to  find  its  resistance  per 
1,000  feet. 

19.  Given  the  size  of  wire  to  find  its  weight    per 
mile. 

20.  Given  the  size  of  wire  to  find  its  resistance  per 
mile. 

21.  Given  the  weight  per  1,000  feet  to  find  the  size. 

22.  Given  the  size  to  find  the  feet  per  Ohm. 

23      Given  the  size  to  find  the  feet  per  lb.,  etc.,  etc. 

wiring  formulae. 
24.     Given  the  amperes,  distance  and  volts  lost  to 
find  the  size  of  wire. 
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25.  Given  the  amperes,  distance  and  size  of  wire  to 
lind  the  volts  lost. 

26.  Given  the  amperes,  volts  lost  and  size  of  wire 
to  find  the  distance. 

27.  Given  the  distance,  volts  lost  and  size  of  wire 
to  find  the  amperes. 

HYDRAULICS. 

28.  Given  the  cubic  feet  of  water  per  minute,  the 
head  in  feet,  and  the  water  wheel  efficiency  to  find  the 
horse-power. 

29.  Given  the  head,  the  horse-power  and  the  effi- 
ciency to  find  the  cubic  feet  of  water  required. 

30.  Given  the  horse-power,  efficiency  and  cubic  feet 
of  water  available  to  find  the  head  required. 

31.  Given  the  horse-power,  head  and  cubic  feet  of 
water  to  find  the  efficiency. 

32.  Given  the  miners  inches  of  water,  the  head  in 
feet  and  the  water  wheel  efficiency  to  find  the  horse- 
power. 

33.  Given  the  head,  the  horse-power  and  the  effi- 
ciency to  find  the  miners  inches  required. 

34.  Given  the  horse-power,  efficiency  and  miners 
inches  available  to  find  the  head  required. 

35.  Given  the  horse-power,  head  and  miners  inches 
of  water  to  find  the  efficiency. 

(To  be  continued.) 


THE  PUBLIC  AND  "THE  INFANT  SCIENCE." 


BY   DONALD   H.  FRY. 


It  may  be  a  matter  of  interest  to  the  readers  of  the 
'Journal"  to  know  how  exceedingly  ignorant  the  public 
is  on  matters  pertaining  to  machinery  and  electricity. 
At  the  recent  Mechanics  Pair,  held  in  San  Francisco, 
the  questions  asked  and  remarks  made  about  the 
Union  Iron  Work's  exhibit — a  vertical  compound  en- 
gine direct  connected  to  a  Siemens  and  Halske  dyna- 
mo— will  serve  to  illustrate  how  well  the  average  man 
is  versed  in  electrical  matters.  The  inquiries  given 
below  are  given  verbatim: 

The  following  one-sided  conversation  which  took 
place  between  a  well  dressed  gentleman — evidently  a 
professional  man — and  the  lady  he  was  escorting,  gave 
the  attendant  the  idea  of  taking  notes  of  some  of  the 
remarks  made. 

"An  electrical  machine?"  he  asked  the  attendant  in  a 
manner  calculated  to  impress  the  lady  with  his  knowl- 
edge rather  than  that  he  asked  for  information.  Then 
turning  to  the  lady,  "You  see  the  electricity  is  formed 
by  the  friction  of  those  copper  bars, — technically 
termed  brushes — pressing  on  that  large  copper  ring, 
which  is  called  a  commutation  ring." 

"What  is  that  shiny  stuff?"  asked  the  lady  pointing 
to  the  revolving  spider. 

"Oh,  that  is  composed  of  electric  wires  which  pro- 


trude from  each  of  the  segments  thereby  forming  cir- 
cuits for  the  electrical  currents  to  pass  through." 

"Oh,  I  see,"  said  the  lady  with    child-like  credulity. 

Here  are  a  few  samples  of  the  many  questions  asked : 

"Is  that  the  Union  Crushing  inacnine?" 

"Is  it  a  quartz  machine?" 

"Are  you  polishing  that  metal?''  pointing  to  the  com- 
mutator. 

"Where  do  you  get  the  power  from?" 

"Do  they  (the  dynamo  and  engine)  run  well  to- 
gether?" 1 

"Are  those  things  (indicating  the  cross-heads)  elec- 
trical pumps?" 

"Does  that  dynamo  run  the  engine?" 

"That's  a  marine  engine,  isn't  it?"  I  suppose  that  is 
why  they  call  it  Siemen's  system.'  " 

"Which  is  the  engine  and  which  is  the  dynamo?" 

"Are  those  things  (brushes)  brakes?" 

"Is  it  water  or  steam  you  use  in  that  thing?  (cylin- 
ders). Don't  you  use  water?  I  thought  that  you  had 
to  use  water  when  making  electricity  to  make  it  cool 
quicker." 

"Now,  young  man,  I  have  studied  electricity  quite 
extremely  myself,  but  there  is  one  thing  that  sticks 
me, — how  does  the  electricity  get  to  the  lamps  after 
you  Lave  made  it?    Does  it  run  along  the  wires?" 

"Couldn't  you  get  enough  power  out  of  that  dynamo 
to  run  a  steam  engine?" 

"How  many  volts  does  it  make  a  minute?  How  many 
cars  would  it  pull?" 

"That  machine  runs  on  ball  bearings,  doesn't  it? 
Now,  I  can't  understand  how  that  inside  stands  still 
and  the  outside  runs  on  the  ball-bearings." 

And  then  the  authors  of  these  bright  remarks  usual- 
ly went  away  observing:  "Electricity  is  a  great  thing. 
Has  an  unlimited  field,  but  it  is  still  in  its  infancy." 

Two  old  countrymen  with  long  flowing  whiskers  and 
"high-water"  pants  afforded  some  amusement.  After 
gazing  at  the  machine  for  some  time  one  ventured  to 
a^k,  "Now,  young  man,  can  you  tell  me  what  material 
makes  electricity — same  as  fuel  makes  fire?  If  there 
is  any  secret  about  this  machine,  of  course  I  don't  want 
to  know  it,  but  if  you  don't  mind  telling  me,  why  I 
should  like  to  know.  That  wooded  box — (the  cylinders 
and  steam  chest  were  encased  in  wood) — I  suppose  is 
full  of  acids  and  copper  and  zinc  and  things.  Isn't  it?" 
While  the  attendant  was  gasping  for  breath  the  sec- 
ond old  man  came  to  the  rescue  with: — 

"I  though  ma'be  that  it  went  so  fast  that  it  created 
its  own  combustibles.  A  very  little  of  your  electric 
stuff  would  do  the  work, — she  is  pretty  big  and  she  is 
going  blamed  fast,  by  gum!" 


This  morning  a  conductor  on  a  University  car  nearly  died 
with  heart  disease  when  a  woman  stepped  off  his  car  at  the 
corner  of  First  and  Spring  streets  like  a  man,  instead  of  get- 
ting off  with  her  face  turned  toward  the  rear  platform.  The 
conductor  was  taken  to  the  Receiving  Hospital.  The  doctors 
are  under  the  impression  that  the  shock  was  too  great,  even 
for  a  conductor  to  stand. — Los  Angeles  Herald. 
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SAN  DIEGO,  CAL  — The  San  Diego  Electric  Railway  Com- 
pany, in  connection  with  the  Southern^  California  Mountain 
Water  Company,  has  submitted  a  proposition  to  the  city  to 
furnish  water  and  sprinkle  certain  streets  at  one-half  the 
present  cost,  and  if  the  proposition  is  accepted  either  salt  or 
fresh  water  will  be  used.  The  plan  includes  the  laying  of  a 
lU-inch  main  from  the  power  house  up  "D"  street  to  Seventh, 
thence  north  to  Ash  street,  where  a  250,000-gallon  steel  res- 
ervoir will  be  erected  at  an  elevation  of  160  feet,  from  which 
will  be  laid  distributing  mains  for  salt  water. 

LOS  ANGELES,  CAL.— The  Pasadena  &  Pacific  Electric 
Railway  system  extends  from  Altadena  to  South  Santa  Mon- 
ica, a  distance  of  a  fraction  over  thirty-five  miles.  This  is 
believed  to  be  the  longest  electric  railway  in  the  United  States. 

'The  Board   of  Fire   Commissioners  has   granted  Witnier 

Brothers  permission  to  operate  an  electric  power  plant  in  the 

Second  street  power  house. The  erection  of  the  new  1000 

h.  p.  engine  to  operate  the  800  k.  w.  Walker  generator,  being 
installed  in  the  Los  Angeles  Railway  Company's  power  house, 

is  being  completed. Ten  new   double-end   cars   have   been 

added   to   the  equipment   of   the   railway   company. Three 

new  500  h.  p.  boilers  are  being  installed  in  the  railway  power 
house. 

LOS  ANGELES,  CAL.— The  general  offices  of  the  Los  Ange- 
les Railway  Company  have  been  removed  from  the  Central 
avenue  power  house,  thereby  increasing  the  engine-room  nearly 
one-half.  The  present  steam  equipment  consists  of  one  1000 
h.  p.,  two  600  h.  p.  and  one  250  h.  p.  engines,  driving  various 
Westinghouse  and  Edison  generators,  and  also  a  Walker  800 

k.    w.   generator. The   Westinghouse    Company    has     sold 

twenty-eight  single  and  seven  double   "12A"   equipments  for 

use  in  this  city. Work  is  progressing  rapidly  on  the  new 

and  permanent  power  house  for  the  Los  Angeles  and  Santa 

Monica  Electric  Road  at  Sherman. The  Traction  Company 

is  making  a  double  track  extension  westerly  from  the  present 
terminus  at  Vermont  avenue.  The  new  track  will  run  out 
Vine  street,  thence  west  to  Rosedale  street,  south  to  Adams, 
west  to  Western  avenue  and  south  on  Western  avenue  to  Jef- 
ferson street.  It  is  thought  that  it  is  the  intention  to  extend 
the  road  to  Redondo,  or  possibly  Santa  Monica. It  is  be- 
lieved that  the  Main  street  line  will  be  extended  to  the  Uni- 
versity. 

CITY  OF  MEXICO,  MEXICO— The  Federated  Street  Rail- 
way system  was  formally  turned  over  to  the  new  company  on 
August  18th.  Thomas  H.  McLean  is  President  and  General 
Manager,  and  the  general  offices  will  continue  to  be  located 

at  Santa  Clara,  No.  12. Modern  Mexico  has  the  following  to 

say  regarding  the  transfer:  "The  purchase  of  the  street  rail- 
way system  of  the  City  of  Mexico  by  American  capitalists  com- 
prises the  sole  right-of-way  of  the  desirable  streets  of  the  city, 
together  with  the  following  mileage  and  equipment:  One 
hundred  miles  of  broad-guage  track,  60  miles  of  narrow-guage 
track,  5  locomotives,  300  passenger  cars,  80  freight  cars  (with 
privilege  of  carrying  all  classes  of  freight),  40  carts,  2600  mules 
and  horses  and  30  funeral  cars.  The  number  of  passengers 
carried  in  1895  was  17,480,425,  at  fares  ranging  from  6  to  31 
cents  per  passenger;  number  of  employees  at  present,  2100.  The 
parent  road  has  always  paid  a  dividend  of  from  6  to  7  per 
cent,  since  organization,  besides  putting  aside  sufficient  sur- 
plus out  of  its  earnings  to  enable  it  to  purchase  all  competing 
lines,  except  one  small  and  undesirable  single-track  road  of 
about  four  miles  in  length.  The  first  buyer  was  Channing  F. 
Meek,  of  New  York,  who  sold  the  lines  to  Henry  A.  Butters,  of 
San  Francisco,  Cal.  The  transaction,  including  the  contem- 
plated re-equipment  and  improvement  of  the  lines,  will  involve 
about  $20,000,000  (silver),  but  the  actual  purchase  price  is  stated 
at  $7,750,000." 


Abbreviations:  Illustrated  (*);  Editorial,  (Ed.);  Educational, 
(Educ);  Electro-Economics,  (Flee-Econ.);  Electro-Insurance, 
(Elec-Ins.);  Electro-Therapeuty,  (Elec-Ther.);  Financial, 
(Fin.);  Hydraulics,  (Hyd.);  Illumination,  (111.);  Literature, 
(Lit.);  Metallurgy,  (Met.);  Mining,  (Mi.);  Passing  Comment, 
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^As  ^mitli^J^anifolaL  Calculator 


BY  GEO.  P.  LOW Part  II. 


Most  interesting  and  direr-sifted  are  the  uses  to  which 
the  Smith-Manifold  Calculator  may  be  adapted,  for 
in  addition  to  the  comprehensive  list  of  problems  pre- 
viously given  as  being  solved  by  it  with  the  utmost 
facility,  new  applications  for  it  come  to  tbe~user  almost 
daily.-  The  mastering  of  its  simple  principles,  or  more 
particularly  the  practice  that  comes  with  persever  nc  : 


C,  the  "feet  one  way"  scale,  to  represent  volts,  while 
the  amperes  are  read  on  the  ampere  scale.  Draw  the 
slide  to  the  left  until  230  volts  rests  on  30.2  amperes, 
then  under  GCO,  on  scale  D,  appears  11.6,  which  is  the 
No  matter  what  may  be  the  factors  of  the  energy 
that  the  wattmeter  is  measuring,  the  number  of  rev- 
olutions will  always  appear  under  the  600  mark  on 
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FIGURE  1— THE  SMITH-MANIFOLD  CALCULATOR 


many  other  quaint  yet  most  satisfactory  uses.  For 
instance: 

in  its  use,  gives  rise  to  new  ideas,  each  of  which  ex- 
pands the  sphere  of  usefulness  of  the  Calculator.  JSot 
only  is  it  indispensible  as  the  perfection  of  wiring- 
tables,  formulae,  and  characteristics,  a*nd  of  hydraulic, 
and  electric  power  calculations,  but  it  may  be  put  to 


the  "Feet  one  way"  scale,  or  scale  C.    Again, 

Third  example:  A  Thompson  recording  wattmeter 
with  a  constant  of  1,  takes  40  amperes  from  a  500-volt 
railway  circuit;  required  the  number  of  revolutions 
per  minute  the  wattmeter  disc  should  make. 

Proceed  as  before,  and  as  shown  in  Figure  2,  the 
wattmeter  disc  should  make  33   1-3  revolutions  per 
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Second  example:  A  Thomson  recording  wattmeter 
having  a  constant  of  1,  and  is  measuring  30.2  ampere.; 
at  230  volts,  required  the  number  of  revolutions  per 
minute  that  the  disc  should  uiake. 

In  solving  the  problem  the  Calculator  is  placed  as 
number  of  revolutions  required, 
shown  in  Figure  3;  that  is,  assume  the  figures  on  scale 


minute,  for  33  1-3  appears  under  600.     Conversely, 

Fourth  example:  A  two  wire  wattmeter  is  cut  in  on 
a  service  supplying  a  certain  consumer,  and  it  is  de- 
sired to  know  the  current  consumption,  the  potential 
of  the  service  being  known. 

If  the  latter  is,  say,  110  volts,  and  the  meter  makes 
16  3-5  revolutions  per  minute,  proceed  practically  as 
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in  the  two  preceding  examples,  or  in  other  words,  ad- 
just the  slide  of  the  Calculator,  so  that  the  mark  for 
10  2-3  (revolutions)  appears  directly  under  the  600  mark 
on  scale  C.  It  so  happens  in  this  case  that  the  position 
to  be  found  is  the  normal  one  of  J:he  Calculator  as  in 
Figure  1.  Now  under  110  (volts)  on  scale  C,  read  91 
amperes,  which  is  the  current  the  wattmeter  is  meas- 
uring. 

Clearly  then,  it  is  far  more  easy  to  look  at  a  Smith- 
Manifold  Calculator  and  read  the  ampereage  there- 
from after  merely  counting  the  number  of  revolutions 
the  wattmeter  disc  is  making  than  to  go  to  the  sta- 
tion for  the  Weston  ammeter,  to  rig  up  a  jumper  so 
as  not  to  interrupt  the  service,  to  cut  in  the  ammeter, 
to  take  the  reading  and  then  undo  all  that  has  been 
done.  If  alternating  current  service  is  delivered,  the 
leveling  and  calculation  attending  the  use  of  a  Sie- 
mens dynamometer  will  make  one's  misery  complete, 
but  he  will  have  gotten  the  ampereage  within  an  hour 


1  volt  loss  the  conductor  must  have  an  area  of  more 
than  200,000  circular  mils — how  much  more  is  not 
shown.  It  was  seen  in  the  first  example  that  a  wire 
of  21(3,000  circular  mils  was  required  to  give  2  volts 
loss,  hence  clearly,  to  give  one  volt  loss  the  area  of 
the  conductor  must  be  twice  as  much  or  432,000  cir- 
cular mils.  The  second  mode  is  more  accurate  solely 
because  of  the  greater  legibility  of  Scale  A  for  sizes 
below  100,000  circular  mils  and  in  this  instance  the 
mode  consists  of  finding  the  size  of  wire  necessary 
to  give  a  loss  of  10  volts  and  then  multiplying  the  cir- 
cular milage  thus  derived  by  10.  Use  the  same  setting 
of  the  Scale  and  over  the  mark  indicating  a  loss  of 
10  volts,  it  will  be  seen  that  for  that  drop  a  wire  hav- 
ing an  area  of  43,200  circular  mils  must  be  used,  hence 
for  1  volt  loss  its  area  must  be  ten  times  as  great  or 
432,000  circular  mils.  Suppose  now,  another  case  is 
presented  shown  in  the:  i 

Sixth  example:     A  loss  of  2  volts  is  permitted  on 
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and  a  half  even  though  the  calculator  will  have  given 
it  in  a  minute  and  a  half.     1 

It  will  appear  at  the  outset  that  the  Calculator  in 
itself  is  limited  from  4,000  circular  mils  to  200,000  cir- 
cular mils;  from  1  to  50  volts  loss;  from  100  to  1,000 
feet  one  way  and  from  10  to  100  amperes,  but  this  is  an 
apparent  and  not  a  real  limitation  in  that  whatever 
may  be  the  problem,  the  Calculator  will  solve  it  in  the 
manner  to  be  shown.  Following  up  the  first  example, 
it  was  found  that  to  deliver  50  amperes  a  distance  of 
400  feet  with  2  volts  loss,  required  a  conductor  of  210,- 

000  circular  mils.    From  this  advance  to  the: 

Fifth  example:  Required  the  size  of  conductor  to  de- 
liver 50  amperes  a  distance  of  400  feet  with  a  loss  of 

1  volt.  1 

There  are  two  different  yet  simple  modes  of  solving 
the  problem,  in  both  of  which  the  Calculator  is  set  as 
in  Figure  2.  It  is  obvious  that  the  size  of  wire  re- 
quired for  volt  loss  must  be  twice  that  for  two  volts 
loss  or  ten  times  that  for  a  loss  of  10  volts.  Appar- 
ently the  result  is  not  given  directly  on  the  Calculator 
for  the  reason  that  it  is  found  upon  inspection  that  with 


a  lighting  circuit  carrying  5  amperes  a  distance  of  400 
feet;  required  the  size  of  conductor? 

The  same  method  of  reasoning  is  to  be  adhered  to 
as  was  worked  out  in  the  preceding  example,  hence  as- 
sume as  before  that  the  current  is  50  (10  times  5)  am- 
peres, in  which  event  the  Calculator  is  placed  as  in 
Figure  2,  and  the  required  area  of  216,000  circular  mils 
is  again  shown,  but  as  5  amperes  and  not  50  amperes 
are  transmitted,  the  cipher  added  under  the  'assump- 
tion must  be  dropped  which  shows  the  size  of  the  con- 
ductor necessary  to  carry  5  amperes  400  feet  with  a 
loss  of  2  volts,  to  be  21,600  circular  mils.  Had  the  drop 
been  1  volt,  43,200  circular  mils  of  conductor  would 
have  been  necessary,  or  had  the  permissable  loss  in 
voltage  been  but  one  half  a  volt,  86,400  circular  mils 
would  have  been  necessary. 

In  brief,  (1)  add  to  the  circular  mils  scale  one  cipher 
for  each  cipher  assumed  to  be  added  to  either  factor- 
appearing  on  the  "feet  one  way"  or  the  ampere  scales; 
(2)  drop  from  the  circular  mils  scale  one  cipher  for  each 
cipher  assumed  to  be  dropped  from  either  factor  ap- 
pearing on  the  "feet  one  way"  or  the  ampere  scales; 


Number  4] 


THE  JOURNAL  OF    ELECTRICITY. 


59 


(3)  add  to  or  deduct  from  the  number  of  ciphers  given      station  in  Maine  is  the  fallowing:   "We  have  used  the 


on  the  circular  mils  scale,  as  many  ciphers  as  appear 
'in  the  difference  between  the  ciphers  assumed  to  be 
added  to  or  deducted  from  the  "feet  one  way"  and  am- 
pere scale,  and  .finally  bear  in  mind  that  (4)  while  the 
volts  lost  vary  directly  as  the  amperes  carried  and  tin- 
distance  (feet-one-way)  traversed,  they  vary  inversely 
as  the  circular  milage  or  area  of  the  conductor.  To  be 
still  more  explicit,  the  larger  the  ampereage,  or  the 
greater  the  distance,  or  both,  the  greater  will  be  the 
loss  or  drop  in  volts  over  a  given  size  of  wire,  in  di- 
rect proportion  to  the  increase  of  either  or  both  fac- 
tors, but  the  greater  the  circular  milage  the  less  will 
be  the  loss  in  volts  with  a  given  distance  and  ampere- 
age. 

A  clear  understanding  of  that  which  has  been  ex- 
plained will  be  had  from  a  study  of  the  following 
schedule  of  miscellaneous  wiring  problems  readily 
solved  by  setting  the  Calculator  per  Figure  2: 


lamps  for  eight  months  with  exceedingly  gratifying- 
results.  Our  customers  are  as  well  pleased  as  we,  as 
increasing  orders  for  them  testify.  'We  can  com- 
mend this  lamp  most  highly  to  electric  companies 
wishing  a  lever  against  gas,  and  in  places  where  the 
ordinary  arc  or  incandesceints  cannot  be  installed."' 


THE  STEVENS  INSTITUTE  OF  TECHNOLOGY. 

A  noteworthy  event  in  the  annals  of  technical  edu- 
cation in  the  United  States  will  be  the  forthcoming  cel- 
ebration of  the  25th  anniversary  of  the  Stevens  Insti- 
tute of  Technology,  on  the  18th  and  l!)th  of  Febuary 
next.  The  festivities  will  consist  of  a  banquet,  at  the 
Hotel  Waldorf,  New  York,  to  which  representative  en- 
gineers and  technical  educators  throughout  the 
country  will  be  invited.  On  the  following  day  the 
Institute  will  be  open  for  inspection,  and  the  methods 
of  instruction,  together  with  the  apparatus  in  the  var- 
ious laboratories  will  be  explained.  Not  the  least  in- 
teresting feature  of  the  exhibition  will  be  the  collection 
illustrating  the  work  of  the  Alumni,  and  consisting  of 
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Smith-Manifol.0 
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50  amperes,      400  ft.,  2  volts  loss,     216,000 
40  ft,  2  volts  loss,       21,600 
"  4  ft.,  2  volts  loss,         2,160 

4,000  ft,  2  volts  loss,  2,100,000 
"       4,000  ft,  1  volt  loss,    4,320,000 


50 
50 
50 
50 


5 
5 


5 

500 
500 
500 


4,000  ft,  1  volt  loss,       432,000 

400  ft,  2  volts  loss,      21,600 

400  ft,  1  volt  loss,        43,200 


40  ft.,  1  volt  loss, 


4,320 


40  ft.,  2  volts  loss,         2,160 

400  ft,  2  volts  loss,  2,160,000 

40  ft,  2  volts  loss,     216,000 

40  ft,  1  volt  loss,       432,000 

etc.. 
(To  be  continued.) 
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COMMENDS  IT  HIGHLY. 

The  success  which  the  General  Electric  Company's 
long  burning  arc  lamps  is  meeting  from  all  sides  is 
shown  by  the  steady  increase  in  the  orders.  In  a  re- 
cent letter  from  the  Superintendent  of  an  important 


machinery,  apparatus,  drawings,  etc.,  representing  the 
product  of  their  activity  during  the  25  years.;  The  fes- 
tivities also  include  a  reception,  tendered  to  the  fac- 
ulty, graduates  and  undergraduates,  by  Mrs.  E.  A. 
Stevens,  widow  of  the  founder  of  the  Institute,  at 
Castle  Point,  Hoboken;  a  Promenade  Concert  and 
Dance  in  the  evening  will  conclude  the  celebration. 

The  Institute  has  always  taken  high  rank 
by  the  late  Edwin  A.  Stevens  of  Hoboken,  1ST.  J.,  and 
in  1870  the  erection  of  a  building  was  commenced  by 
the  trustees,  Mrs.  E.  A.  Stevens,  Mr.  S.  Bayard  Dod, 
and  Mr.  W.  W.  Shippen.  Dr.  Henry  Morton,  at  that 
time  Secretary  of  the  Franklin  Institute  of  Phildelphia, 
was  tendered  the  presidency  of  the  Institute,  and  gath- 
ered a  faculty  of  eight  members  about  him.  To  this 
number  others  have  from  time  to  time  been  added,  as 
the  work  of  the  Institute  increased,  until  at  the  pres- 
ent time  the  faculty  includes  twenty-two  professors 
and  instructors.  The  total  number  of  student  gradu- 
ates is  675,  and  the  number  in  attendance  during  re- 
cent years  has  been  about  260  each  year. 

The  Stevens  Institute  has  always  taken  high  rank 
among  the  institutions  devoted  to  technical  education 
in  the  T  nited  States,  and  its  25  years  of  successful 
effort  is  amply  exemplified  in  the  work  accomplished 
by  its  graduates  in  all  departments  of  mechanical  and 
electrical  engineering. 
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OVERCOMING  WATEE  SHOCK. 
Probably  no  more  serious  difficulty  than  that  known 
as  water  ramming  or  water  shock- has  stood  in  the  way 
of  the  perfect  application  of  water  power  to  high  heads 
of  water  and  the  difficulties  directly  due  thereto  are 
manifested  in  the  tremendous  strain  to  which  the  pipe 
line  is  sometimes  subjected  and  to  the  marked  increase 
in  pressure  which  naturally  accompanies  the  checking 
or  stopping  of  water  flow  in  a  pipe  line.  It  is  the  lat- 
ter which  is  the  cause  of  the  trouble  that  has  been  ex- 
perienced heretofore  in  devising  a  governor  for  giving 
such  control  of  water  delivered  to  a  wheel  as  will  in- 


ture  made  in  the  broken  pipe  had  the  maximum  di- 
mensions of  Hi  inches  by  22  inches.  The  character- 
istics of  the  break  together  with  the  manner  in  which 
it  was  repaired  are  clearly  shown  in  the  engraving,  but 
the  damage  wrought  was  rendered  greater  by  the  col- 
lapse of  fifteen  lengths  of  wrought  iron  pipe  from  at- 
mospheric shock.  This  wrought  iron  pipe  was  in  the 
upper  end  of  the  pipe  line  considerably  above  the 
point  where  the  «ctual  break  occured  and  at  first 
thought  it  may  appear  singular  to  the  layman 
that  pipe  which  successfully  withstands  a  water  pres- 
sure of  several  hundred  pounds  should  be  broken  or 
rather,  crushed,  by  the  atmospheric  pressure  of  15 
pounds  per  square  inch.  It  should  be  stated,  however, 
that  this  atmospheric  shock  was  due  to  the  fact  that 
when  the  break  occured  the  weight  of  the  column  of 
water  in  the  pipe  line  above  it  caused  the    water   to 


FIGURE  1— A  BREAK  DUE  TO  WATER  SHOCK 


sure  the  delivery  of  a  constant  speed,  but  the  govern- 
ing of  water  wheels  is  now  an  accomplished  fact,  re- 
gardless of  the  conditions  which  exist,  and  as  the  dif- 
ficulties which  have  been  met  in  the  use  of  water  under 
high  heads  as  a  motive  power,  are  of  two  forms  as 
above  outlined,  there  remains  but  the  one  of  overcom- 
ing water  shock  to  be  surmounted. 

The  phenomena  of  ram  or  shock  in  pipe  lines  has 
been  observed  by  all  and  many  devices  have  been 
suggested  for  effecting  a  protection  for  the  pipe  a- 
gainst  bursting  or  other  serious  injuries,  but  so  far 
none  have  been  applicable  to  all  conditions  and  few 
have  been  effective  under  any  conditions.  How  serious 
the  consequences  attending  ramming  may  be  is  well 
shown  in  the  accompanying  engraving  (Fig.  1)  from 
a  portion  of  a  22-inch  pipe  line  conveying  water  under 
high  head  and  which,  owing  to  inexcusable  careless- 
ness on  the  part  of  an  employe  in  instantly  closing  the 
wheel-gate,  burst  in  the  manner  shown.  The  walls  of 
this  pipe  are  of  quarter-inch  rolled  steel  and  the  aper- 


riish  out  through  the  break  at  a  far  greater  velocity 
than  it  was  possible  for  the  water  to  enter  the  intake 
at  the  head  of  the  pipe  line,  thus  causing  the  vacuum 
to  be  formed  in  the  pipe  line  which,  though  capable  of 
withstanding  an  internal  pressure  of  several  hundred 
pounds,  is  not  by  reason  of  its  construction  of  suffic- 
ient rigidity  to  withstand  the  low  external  atmospher- 
ic pressure — being  of  7  pounds  per  square  inch, — as 
developed  by  a  vacuum  within  the  pipe. 

The  illustration  presented  is  that  of  an  extreme  case 
which,  though  an  actual  occurrence,  carries  with  it  an 
idea  of  the  one  remaining  difficulty  attending  the  use 
of  water  under  high  head.  It  can  not  be  said  that  ex- 
perience has  demonstrated  the  success  of  relief  valves 
as  a  means  of  preventing  the  evils  of  water  shock. 
Greater  success  has  been  attended  by  the  application 
of  an  air  chamber  of  suitable  dimensions  and  such 
chamber  gives  to  a  pipe  line  an  elasticity  to  resist 
shock  which  is  not  obtainable  with  any  other  known 
device  and  so  far  as  receiving  and  absorbing  the  shock 
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per  se  is  concerned,  probably  no  better  device  will  be 
forthcoming. 

But  where  the  flow  of  water  in  the  pipe  line  is  used 
to  drive  water  wheels  and  when  the  quantity  of  flow 
is  regulated  by  increasing  or  diminishing  the  area  of 
cross  section  of  the  nozzle,  the  use  of  an  air  chamber 
has  presented  some  difficulty. 

Messrs.  Cobb  &  Hesselmeyer,  mechanical  and  hy- 
draulic engineers  of  San  Francisco  and  who  have 
brought  out  a  new  device  for  preventing  fluctuations  of 
pressure  due  to  water  shock,  point  out  some  of  the  diffi- 
culties attending  the  use  of  an  air  chamber  under  the 
conditions  given.  In  illustrating  the  case,  they  consider 
a  pipe  line  flowing  full  of  water  at  a  normal  velocity 
under  a  given  pressure  and  discharging  through  an 
orifice  of  variable  cross-section.    It  is   assumed   that 


cause  coincident  increase  and  decrease  of  velocity  of 
flow  at  the  discharge  orifice,  and  render  the  attainment 
of  uniform  speed  in  the  water  wheel  a  matter  of  uncer- 
tainity. 

The  water  which  enters  the  air  chamber  during  the 
compression  of  the  air  therein  is  discharged  through  a 
suitable  waste  valve  at  the  side,  this  valve  being 
opened  by  the  excess  of  pressure  above  normal  as  en- 
trapped in  the  air  chamber,  and  closes  automatically 
when  the  water  discharging  from  the  air  chamber  has 
reduced  the  pressure  therein  down  to  normal  condi- 
tions. 

It  will  be  observed  that  under  this  arrangement: — 
first,  only  that  amount  of  water  is  wasted  which  is 
passed  through  the  air  chamber  as  an  exact  measure 
of  the  energy  of  the  rams  overcome. 


FIGURE  3-AKRANGEMENT  FOR  AN  EXCEPTIONALLY  CLOSI  REGULATION 


FIGURE  2— RELIEVING  THE  REBOUND 
OF  AN  AIR  CHAMBER. 


this  pipe  line  is  provided  with  an  air  chamber  placed 
at  a  point  preferably  near  the  point  of  discharge ;  sup- 
pose that  the  cross-section  of  the  discharge  orifice  be 
suddenly  decreased,  then  the  normal  velocity  of  flow 
in  the  pipe  line  must  be  as  suddenly  checked,  and  the 
excess  energy  of  the  moving  mass  will  be  spent  in, 
first:  compressing  to  a  greater  degree  the  air  confined 
in  the  air  chamber;  and,  second;  in  giving  an  increased 
velocity  of  flow  through  the  reduced  discharge  area. 

The  air  in  the  air  chamber  thus  compressed  above 
iitfs  normal  pressure  will  react  and  cause  a  return  flow 
<or  rebound  of  water  in  the  pipe  line,  the  energy  of 
which  will  be  as  great  as  the  original  excess  energy  of 
flow,  less  the  loss  due  to  friction,  and  this  alternate 
'flow  and  rebound  will  continue  in  action  until  friction 
has  absorbed  the  excess  energy  of  the  moving  mass. 
'•The  alternate  flow  and  -:e$:>ound   above   referred   to, 


Second,  that  under  normal  conditions,  the  pressures 
the  automatic  stop  valve  between  air  chamber  and 
pipe  is  in  balance. 

Third,  that  in  most  situations,  the  simple  arrange- 
ment shown  in  Figure  2  may  be  used,  as  the  confined, 
non-fluctuating,  excess  pressure  in  the  air-chamber  is 
an  ideal  medium  to  operate  a  safety  valve  as  there 

shown. 

Fourth,  that  if  an  exceptionally  close  regulation  of 
pressure  in  the  pipe  line  is  desired,  the  arrangement 
shown  in  Figure  3  may  be  used,  wherein  the  discharge 
valve  from  the  air  chamber  is  operated  by  an  hydraulic 
cylinder,  the  piston  of  which  receives  on  one  of  its  faces 
the  pressure  of  the  air-chamber,  and  on  its  opposite 
face  a  constant  pressure  from  the  accumulator  shown, 
exactly  equal  to  the  normal  working  pressure  of  the 
pine  line.  I         .'         '        '    i 
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HOW  AND  WHY  X-RAYS  BURN. 

In  pointing  out  the  serious  effects  of  over-exposure 
to  Roentgen  rays,  Dr.  Philip  Mills  Jones  states  through 
a  contribution  to  the  San  Francisco  Examiner,  that 
when  Professor  Roentgen  announced  his  discovery,  the 
fact  that  the  bones  of  the  skeletcm  could  be  examined 
without  removing  the  coverings  of  skin  and  muscle 
was  sufficiently  startling  to  awaken  universal  interest 
— markedly  so  in  the  case  of  medical  men. 

As  the  apparatus  used  became  better  understood 
and  improvements  were  made,  reports  came  from  dif- 
ferent parts  of  the  country  of  Various  casualties  follow- 
ing upon  exposure  to  the  action  of  the  new  radiation. 

Proceeding  to  a  description  of  the  symptoms  and  de- 
velopment of  the  malady,  Dr.  Jones  states  that  in  from 
twenty  four  hours  to  seven  days  after  exposure  to  a 
vacuum  tube  from  which  are  proceeding  X-rays 
the  skin  on  the  area  exposed  may  commence  to  be 
somewhat  inflamed;  it  feels  hot  and  itches;  then  the 
burning  sensation  becomes  intense,  the  skin  puffs  up 
and  is  very  sensitive — sometimes  it  turns  almost  black: 
later  the  hair  falls  out,  and  in  the  case  of  the  hand  the 
nails  become  very  red  and  sore,  and  finally  are  cast 
off.  If  the  skin  is  scratched  or  struck  while  in  the  sec- 
ond, or  puffy  stage  blisters  followed  by  suppuration 
ensue.  The  process  slowly  subsides,  the  skin  becomes! 
dry,  scaly  and  peels  off,  leaving  a  new  healthy  skin  be- 
neath. This  inflammation  has  been  named  "Demafi- 
tis  Roentgenii,"and  is  a  true  gangrene,  or  death,  of  the 
skin;  it  necessarily  involves  similar  changes  in  the  ap- 
pendages of  the  skin— i.e.,the  hair  and  nails.  These  un- 
pleasant effects  are  caused  only  by  X  rays  coming  from 
tubes  in  a  certain  condition,  which  will  be  spoken  of 
later  on.  People  differ  in  their  susceptibility  to  this 
action  of  X  rays,  just  as  all  are  not  equally  burned  in- 
direct sunlight;  but  given  the  proper  conditions,  and 
it  is  possible  to  induce  in  any  one  a  Dermatitis  Roent- 
genii  more  or  less  severe. 

In  describing  the  probable  cause  of  this  inflamma- 
tion, the  author  points  out  that  light  is  one  form  of 
energy— a  form  of  what  is  called  radiant  energy — and 
can  do  work  just  as  any  other  sort  of  energy.  When  a 
ray  of  light  falls  upon  a  molecule  in  the  emulsion  on  a 
photographic  plate,  the  ray  is  said  to  be  "absorbed," 
its  energy  is  expended  in  changing  the  constructiou  of 
the  molecule.  If  the  plate  is  now  treated  with  certain 
chemicals  it  will  be  found  that  the  change  effected  by 
the  energy  of  the  ray  of  light  has  made  such  a  change 
in  the  molecule  by  which  it  was  absorbed  as  to  make 
that  molecule  possess  entirely  different  properties  from 
the  others.  If  enough  molecules  have  been  affected, 
the  result  will  be  quite  perceptible  to  the  eye.  Roent- 
gen rays  act,  so  far  as  their  results  are  concerned,  in 
precisely  the  same  manner.  When  the  X  rays  fall 
upon  a  sensitive  plate  some  of  them  are  absorbed  bv 
the  molecule  in  the  emulsion  and  the  arrangement  of 
the  molecules  changed,  precisely    as    it    would    be 


changed  by  light.    Consequently  we  know  that  the  X 
rays  are  a  form  of  radiant  energy  and  that  they  do 
work,  though  just  what  sort  of  radiant  energy  we  do 
not  know.  We  know  that  electricity  will  do  work,  but 
we  do  not  know  what  electricityis. 
In  the  same  way,  when  sunlight  falls  on  the  skin,  it 
affects  the  molecules,  rearranges  them  and  produces 
noticeable  changes.     The  light  energy  is  mostly  ex- 
pended in  heating  the  surface  exposed — we  stand  in  the 
the  sun  to  get  warm — but  some  of  it  is  absorbed  by 
the  molecules  and  produces  "tan"'  or  "sunburn,"  and 
this  last  may  be  so  extensive  as  to  result  in  serious  in- 
flammation, blistering,  suppuration,  etc.     So  will  ex- 
posure to  the  X  rays  affect  the  skin;  but  as  certain 
conditions  of  exposure  to  light    will     alone  produce 
marked  changes  in  the  skin,  so  too  are  special  condi- 
tions of  X  rays  necessary  to  produce  inflammation. 

Continuing,  Dr.  Jones  writes:  '"It  is  not  generally 
known  that  there  are  several,  if  not  many,  different 
varieties  of  X  rays,  each  sort  possessing  its  own  pe- 
culiar properties.  In  June  last  I  communicated  the 
fact  that  I  had  discovered  a  number  of  different  kinds 
of  X  rays  to  one  of  the  principal  electrical  journals  in 
this  country,  and  was  most  ignoniiniously  snubbed.  In 
the  last  number  of  the  same  journal  there  are  three 
articles  on  that  subject,  and  a  long  editorial  calling 
attention  to  the  value  of  this  discovery.  There  may  be 
as  many  forms  of  X  rays  as  there  are  colors  and  grad- 
uations of  light;  as  yet  we  do  not  know  more  than  the 
one  fact  that  all  X  rays  are  not  precisely  similar. 

"Probably  every  one  knows  how  X  rays  are  pro; 
cbued;  that  through  a  vacuum  tube  is  passed  an  elec- 
tric current  of  a  large  number  of  volts,  and  that  X  rays 
are  emitted  by  the  tube.  Few  people,  however,  except 
those  who  have  experimented  with  the  apparatus,  know 
that  the  vacuum  tubes  are  constantly  changing — that 
a  tube,  while  it  is  being  used,  alters  materially.  In 
some  unknown  way  the  vacuum  increases  as  the  cur- 
rent is  passed  through  it  and  becomes  higher  and  high- 
er. Only  a  certain  amount  of  vacuum  can  be  obtained 
by  means  of  any  known  pump,  but  the  passage  of  the 
electric  current  may  increase  this  vacuum  a  hundred- 
fold. 

"As  the  condition  of  the  vacuum  changes,  so  the 
characteristics  of  the  X  rays  which  come  from  it 
change.  These  changes  and  differences  can  be  recog- 
nized only  after  long  and  careful  observation  of  many 
tubes,  but  when  once  thoroughly  known  the  exact  na- 
ture and  peculiarities  of  the  rays  coming  from  any 
given  tube  can  be  recognized  at  a  glance.  Generally 
when  the  tube  is  new  and  is  first  used  the  X  rays  emit- 
ted are  in  considerable  quantity,  but  are  easily  ab- 
sorbed. They  affect  a  plate  profoundly,  but  will  not 
go  through  the  flesh  of  the  hand  to  any  extent — they 
have  no  penetrative  power.  As  the  vacuum  increases 
the  character  of  the  rays  changes,  then  increase  in  pen- 
etrative power  and  are  less  readily  absorbed;  conse- 
quently they  affect  the  sensitive  plate  and  the  skin  less 
than  under  the  former  conditions.    By  carefully  study- 
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ing  the  phenomena  of  tubes,  therefore,  it  is  quite  pos- 
sible to  make  exposures  to  the  action  of  X  rays  without 
anticipating  any  untoward  consequences.  Aided  by 
this  fact,  I  have  made  hundreds  of  exposures  without 
a  single  casualty.  I  am  at  present  working  on  some 
experiments  to  ascertain  whether  there  is  any  effect 
on  the  deeper  structures,  bones,  etc. — resulting  from 
absorption  of  the  rays.  Thus  far,  however,  the 
changes  I  have  been  able  to  observe  have  been  purely 
superficial! 

"Dr.  Martin  Regensberger,  whose  opinion  on  skin 
disturbances  is  worth  considering,  says  that  the  in- 
flammation caused  by  Roentgen  rays  is  a  true  gan- 
grene or  death  of  the  celis,  and  that  this  could  easily 
be  accounted  for  by  a  chemical  change  in  the  molecules, 


transmission 


PEPOGLE   GOVERNORS   IN   THE   FRESNO 
PLANT. 

The  only  material  alteration  that  has  been  made  in 
the  transmission  plant  of  the  San  Joaquin  Electric 
Company  of  Fresno,  Cal.,  since  the  description  of  the 
installation  appearing  in  the  April  number  of  the 
Journal,  has  been  in  changing  the  water  wheel  gover- 
nors as  described  previously  to  the  ones  appearing  in 
photographic  reproduction  on  this  page.  The  well 
known  Replogle  governor,  which  has  been  freely  de- 
scribed in  the  technical  press  of  late,  is  now  used  ex- 
clusively and  so  satisfactory  is  its  operation  that  Mr. 
J.  S.  Eastwood,  Vice  President  and  General  Manager 


REPOGLE  GOVERNORS  IN  THE  FRESNO  TRANSMISSION  PLANT 


caused  by  the  expended  energy  of  feeble  rays.  As  all 
that  class  of  X  rays  which  have  but  little  penetrative 
power  would  be  stopped  by  the  skin  and  absorbed  by 
the  molecules  in  the  skin,  we  should  naturally  expect 
to  see  most  of  the  trouble  confined  to  those  tissues. 

"We  find,  then,  that  X  rays  of  a  certain  sort  are  ab- 
sorbed very  readily  by  the  molecules  of  the  skin;  that 
these  rays  so  change  the  chemical  nature  of  the  mole- 
cules that  the  cells  die  and  gangrene  of  the  skin  re- 
sults, but  that  as  all  X  rays  do  not  act  in  this  way  it 
is  not  necessary  for  every  exposure  to  them  to  be  fol- 
lowed by  inflammation  of  the  skin.  Roentgen  rays 
may  be,  in  careless  hands,  both  harmful  and  danger- 
ous ;  but  used  with  skill  and  in  the  light  of  experience, 
they  are  free  from  danger  and  of  great  benefit." 


The  light  of  the  starry  sky  has  been  found  by  Cap- 
tain Abney  to  be  about  1-44  that  of  the  full  moon, 
which  is  placed  at  1-600,000  that  of  the  sun  at  noon. 


of  the  company,  is  authority  for  the  statement  that  the 
regulator  keeps  the  speed  within  two  per  cent  of  nor- 
mal at  all  times,  even  when  the  150  kilowatt  synchron- 
ous motor  driving  the  Sperry  Flouring  mills,  is  thrown 
on  to  the  circuit. 


INGENIOUS,  AT  LEAST. 
A  fruitful  cause  of  collisions  at  sea  during  fogs  is 
to  be  found  in  the  difficulty  experienced  in  locating 
the  position  of  foghorns,  sirens  and  other  sonorous 
signals.  One  of  the  devises  lately  brought  out  for  re- 
moving this  danger  consists  in  two  microphones,  one 
in  the  bow  and  the  other  in  the  stern  of  the  vessel. 
The  bow  microphone  is  connected  with  a  telephone 
placed  at  the  right  ear,  and  the  stern  microphone  with 
another  at  the  left  ear  of  the  observer,  who  otherwise 
is  isolated  from  the  sound  of  the  signal.  Taking  the 
speed  of  the  sound  and  the  time  it  takes  to  travel  the 
length  of  the  ship,  the  observer  can  estimate  the  direc- 
tion of  the  fog  signal.  When  both  sounds  are  simul- 
taneous the  signal  is  at  the  right  angles  to  the  vessel. 
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A   WORD 
ABOUT  THE 


The  lateness  with  which  this  publi- 
cation is  making  its  appearance  has 
brought  out  such  universal  expressions 


JOURNAL        °^  reSret  from  every  quarters  as  to  em- 
phasize the  esteem  in  which  it  is  held 
and  to  establish  beyond  doubt  the  ne- 
cessity for  its  continuance.     And  continued  it  shall 
be. 

A  word  then  in  mitigation  of  the  offence  it  has  com- 
mitted against  the  unwritten  ethics  of  journalism.  No 
mistake  has  been  made  in  matters  of  style  and  of  poli- 
cy. The  Journal  of  Electricty  from  the  very  outset 
has  been  in  true  accord  with  the  ideas  and  desires  of 
its  readers;  its  patrons  have  been  from  the  East  and 
from  the  West;  its  subscribers  are  found  in  all  quarters 
of  the  globe  from  the  Dominion  of  Canada  to  Gua- 
temala, from  London  to  Hai  Phong.  It  is  welcomed 
in  every  country  as  the  magazine  in  which  is  recorded 
the  progress  of  practical  engineering  development  in 
the  Far  West,— its  superiority  in  many  features  has 
been  lauded  by  its  readers  and  the  technical  press  at 
home  and  abroad.  Commercially  it  has  from  the  very 
outset,  and  is  even  yet,  a  paying  property. 

What  then,  can  be  said  in  defense  of  its  lateness  of 
issue,  which  is  its  only  short  coining?  The  time  was 
ripe  for  a  first  class  electrical  periodical  when  the 
Journal  was  instituted,  as  its  success  attests,  but  in 
truth  it  must  be  said  that  the  Journal  was  then  hard- 
ly ripe  for  the  time  in  that  its  proprietor  had  other 
matters  in  hand  which,  though  quite  unforsem,  so 
developed  in  importance  as  to  demand  bis  entire  at- 


tention  to  the  exclusion  of  the  business  of  the  Journal. 
Deplorable  as  was  this  neglect,  it  can  only  be  said  im 
extenuation  that  it  was  unavoidable.  Relief  has  at: 
last  come;  all  matters  outside  of  the  Journal  have 
been  finally  disposed  of  and  today  the  proprietor  finds! 
himself  free  to  prosecute  the  interests  of  his  paper  to-1 
the  exclusion  of  all  other  affairs. 

Most  sincere  and  grateful  appreciation  is  felt  toward' 
those  whose  fidelity  to  the  Journal  has  led  them  to* 
patiently  endure  its  tardiness  and  to  remain  steadfast- 
in  its  support  during  these,  its  days  of  trial. 


Periodically    there     appears     some: 

genius  who  aspires  to  fame  and  fortune 

CONSERVING      through  the  invention  of  a  device  for' 

w  conserving  the  energy  of  railway  trains 

ON  RAILWAYS     .  .       °, 

m    going  down    hill  or  in    coming  to 

stops  and  in  turning  to  useful  account 
the  energy  thus  stored.  The  latest  to  bring  out  such 
a  scheme  is  a  Buffalo  man,  Warner  by  name,  who  pro- 
poses to  attach,  as  he  says,  "a  small  dynamo  to  the 
axles  of  steam  cars  so  that  when  they  are  running  down 
hill  enough  electricity  will  be  generated  to  carry  a 
train  up  the  grade,  or  to  take  most  of  the 
pull  from  the  locomotive."  Mr.  Warner  has 
experimented  with  his  models,  and  although  he 
had  no  locomotive,  he  is  reported  to  have  found  by  a 
register  attached  to  "a  pulling  contrivance"  that  the 
electricity  generated  going  down  one  hill  was  sufficient 
to  equalize  the  resistance  occasioned  by  a  heavy  ad- 
verse grade  of  equal  length.  He  thinks  that  the  sav- 
ing of  coal  alone  and  the  increased  capacity  of  loco- 
motives would  more  than  pay  any  big  railroad  com- 
pany for  the  expense  of  equipping  their  coaches  witlu 
the  devise  in  less  than  a  year. 

Every  one  who  has  noted  the  condition  of  the  brake- 
shoes  of  the  cars  of  a  railway  train  that  decends  a. 
mountain  grade,  or  who  has  figured  on  the  terrific: 
momentum  of  a  moving  train,  must  have  been  im- 
pressed with  the  waste  of  energy  that  is  ever  occur- 
ing  with  consequent  losses  of  power  in  all  railway  sys- 
tems.    Roughly  speaking,  were  it  possible  to  determine 
the  amount  of  coal  consumed  in  starting  a  given  train 
and  in  pulling  it  up  a  given  grade,  some  idea  might 
thus  be  formed  of  the  power  that  is  wasted  in  the  form 
of  heat  developed  by  the  brakes  in  taking  the  train 
down  the  grade  and  bringing  it  to  a  standstill.     The 
fascination  of  saving  this  power  by  electrical  means 
has  allured  inventors  but  those  of  broader  experience 
have  thus  far  failed  to  devise  a  commercially  feasible 


Number  4] 


THE  JOURNAL  OF    ELECTRICITY. 


65 


scheme  for  attaining  the  end  that  has  long  been  sought 
for. 

Without  inviting  the  complications  which  the 
Intricacies  of  heavy  railway  trains  makes  necessary, 
the  operation  of  street  railway  cars  affords  most  ad- 
vantageous opportunities  for  the  perfection  of  the  idea. 
They  are,  for  instance,  already  equipped  with  motors 
(or  dynamos)  on  their  axles;  the  fields  of  these  dyna- 
mos may  be  charged  to  any  desired  point  of  satura- 
tion from  the  trolley  circuit  giving  the  perfect  means 
of  a  separately  excited  dynamo  for  securing  a  maxi- 
mum armature  effort  or  output;  the  cars  are  electri- 
cally connected  to  other  cars  through  the  trolley  wire 
and  rails;  of  times  electric  roads  are  run  through  ter- 
ritories covering  many  heavy  but  short  grades  and 
the  frequency  of  service  on  such  lines  makes  it  prob- 
able that  while  certain  cars  are  going  down  a  grade 
other  cars  will  be  ascending  grades.  Despite  these 
advantages  and  the  fact  that  the  ablest  electrical  in- 
ventors in  this  country  have  grappled  with  the  prob- 
lem, practically  no  advance  has  been  made  and  the 
energy  of  the  descending  car  is  lost  as  it  has  ever  been. 

No  effort  is  being  made  to  depreciate  the  importance 
of  conserving  the  power  thus  wasted  particularly  on 
steam  lines.  Unquestionably  it  is  there  and  unques- 
tionably it  will  eventually  be  made  available  but  it 
will  not  be  through  the  use  of  a  dynamo  delivering 
electricity  to  a  storage  battery  of  the  present  form 
Far  more  rational  than  this  would  be  the  accumulation 
of  power  by  compressed  air,  filling  receivers  to  a  high 
pressure  and  conveying  the  energy  thus  accumulated 
to  the  locomotive,  whence  it  will  be  delivered  to  the 
cylinders  after  having  been  reheated  in  the  fire  box. 
The  efficiency  of  such  a  system  would  be  very  high 
and  the  apparatus  employed  would  be  inexpensive  as 
to  first  cost  and  maintenance.  Compressors  could  be 
placed  under  each  car  and  in  the  air  pipe  to  the  engine 
as  with  air  brakes  and  receivers  of  small  dimensions 
could  be  located  on  the  engine  or  tender.  At  the 
Presidio  the  Rix  air  compressors  delivered  air  to  re- 
ceivers at  a  pressure  of  2000  lbs.  to  the  square  inch, 
and  there  would  seem  to  be  nothing  to  prevent  the 
delivery  of  an  equal  pressure  to  receivers  placed  on 
a  locomotive.  This  being  done  there  is  nothing  to  pre- 
vent the  delivery  of  heated  air  to  the  boiler  or  cylinders 
at  boiler  preassure  through  the  use  of  pressure  reduc- 
ing valves,  and  the  energy  thus  delivered  certainly 
means  the  saving  of  coal  in  direct  ratio  to  the  power 
accumluated. 
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A  PRACTICAL  TREATISE  ON  COMPRESSED  AIR 
AND  PNEUMATIC  MACHINERY:    By  Edward 
A.  Rix  and  A.  E.  Chodako,  Pneumatic  Engineers 
for  the    Fulton  Engineering    and     Shipbuilding 
Works.     About  500  pp.,  bound  in  flexible  leather 
with  gilt  edges. 
This  is  the  title  of  a  recently  issued  book,  which, 
while  it  illustrates  machinery  designed  by  Mr.  Rix  and 
manufactured  by  the  Fulton  Iron  and  Shipbuilding 
Works,  of  San  Francisco,  is  certainly  much  more  than 
a  trade  catalogue;  for  it  treats  of  the  underlying  prin- 
ciples of  the  production  and  use  of  compressed  air  in  a 
concise  and  most  masterly  way. 

The  use  of  compressed  air  is  not  new,  but  the  field 
of  its  usefulness  has  extended  very  rapidly  of  late  be- 
cause engineers  are  coming  to  realize  its  peculiar  fit- 
ness for  certain  conditions.  A  striking  example  of 
this  fitness  is  given  in  the  beginning  of  the  text  of  this 
book.  Briefly  this  is  as  follows:  A  number  of  years 
ago  a  mine  was  to  be  equipped  with  a  power  plant. 
There  was  an  ample  water  power  several  miles  away, 
but  neither  the  water  nor  the  mechanical  energy  could 
be  transmitted  to  the  mine.  Wood  for  fuel  was  plen- 
tiful and  cheap.  A  first  class  steam  plant  was  put  in. 
After  a  time  fuel  became  scarce  and  expensive,  and  a 
change  became  necessary.  An  electric  transmission 
from  the  available  water-fall  would  leave  the  steam 
plant  valueless.  But  an  air  compressing  plant  at  the 
water-fall  could  furnish  compressed  air  through  pipes 
to  run  the  engines  which  had  previously  used  steam. 
The  boilers  would  serve  for  reservoirs  or  heaters.  In 
case  of  a  break  down  of  the  compressing  plant,  the 
compressed  air  connection  could  be  shut  off  and  the 
steam  plant  could  be  used  as  before.  Independently 
then  of  the  actual  relative  efficiency  of  the  electrical 
and  compressed  air  transmission,  the  latter  is  better 
fitted  for  this  place.  Incidentally  this  example  also 
brings  out  clearly  the  necessity  for  the  treatment  of 
modern  engineering  problems  individually,  with  care- 
ful study  of  all  modifying  conditions. 

Following  this  is  a  treatment  of  the  thermo-dynam- 
ics  of  compressed  air.  The  authors  are  to  be  congratu- 
lated upon  the  accuracy,  completeness  and  concise- 
ness of  this  treatment  and  upon  the  omission  of  un- 
necessary mathematical  analysis.  The  modification 
of  theory  by  practical  considerations,  such  as  loss  of 
pressure  in  passage  through  long  pipes  and  through 
bends,  the  influence  of  difference  of  level,  etc.,  are 
clearly  treated.  Then  follow  the  explanations  of  the 
use  of  compressed  air  for  refrigeration  and  in  engines 
for  the  development  of  pOwer.  The  first  part  concludes 
with  the  solution  of  several  problems  in  detail  of  com- 
pressed air  transmissions. 

Two  very  valuable  features  of  the  work  are,  the 
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Introduction  of  many  numerical  examples  with  the 
solutions  in  full,  and  of  tables  and  graphical  diagrams 
worked  up  from  the  best  available  experimental  data. 
These  cannot  fail  to  be  of  great  use  to  the  engineer 
who  has  to  deal  with  problems  involving  the  use  of 
compressed  air.  The  book  is  not  only  a  very  valuable 
contribution  to  the  literature  on  the  subject,  but  it 
stands  alone  as  the  only  exhaustive  handbook  which 
lias  been  published  for  the  information  and  guidance 
<of  the  pneumatic  engineer.  i 


systems  of  operating  the  various  systems  of  signals 
from  signal  towers.  We  would  judge  from  his  state- 
ments that  the  electric  automatic  railroad  signals  and 
t  locking  systems  are  unreliable  and  not  equal  in  effi- 
ciency to  manual  service. 


liulletins  of  the  University  of  Wisconsin,  Engineering 

Series. 
Emergencies  in  Railroad  Work,  by  L>  F.  Loree,  40  pp.. 

35c. 
Railway  Signalling,  by  W.  MeGrafton,  35  pp.,  35c. 
The  Problem  of  Heat,  Light  and  Power    Supply,  for 
Building  Blocks,  School  Houses,  Dwellings,  etc., 
by  G.  Adolph  Gertzen.  60  pp.,  45c. 
A  Complete  Test  of  Modern  American  Transformers  of 
Moderate  Capacity,  by  A.  H.  Ford,  88  pp,,  35c. 
The  Bulletins  of  the  University  of  Wisconsin  from 
which  we  have  selected  four  for  our  notice,  consist  of 
lectures  delivered  by    special    engineers    conversant 
with  the  particular  problems  treated  and  delivered 
before  the  different  engineering  departments    of    the 
University.    Being  generally  delivered    by    practical 
Men  i-ilid  not  practical  educators  the  pamphlets  contain 
5i  gTeS't  deal  of  definite  information  collected  through 
many  years  of  actual  service  and  are  in  consequence 
i:f  great  interest  and  value  to  engineers  interested  in 
these  special  subjects.    Mr.     Loree,     who     writes    on 
Emergencies  in  Railroad  Wort  presents  the  results  of 
many  years'  experience  with  divisions  of  the  Pennsyl- 
vania Railroad  having  headquarters  about  Pittsburg. 
After  reviewing  his    experience  in  clearing     general 
Wrecks  and  very  clearly  specifying  the  proper  equip- 
ment for  a  wrecking  train,  he  gives  the  results  obtained 
from  such  an  equipment  during  five  years  of  service. 
Following  this  general  section  a  description  of  the  re- 
construction of  the  Pennsylvania  Railroad  in  order  to 
quickly  renew  communication  after  the     Johnstown 
Hood  is  given.     The  concluding  portion  is  devoted  to 
the  part  taken  by  the  railroad  wrecking  service  dur 
ing  the  strikes  of  1804,  giving  a  graphic  account  of  the 
methods  used  to  maintain  communication  with  Chi 
•  ago  during  that  difficult  period.     The  whole    paper 
gives  an  impression  of  the  wonderful  efficiency  of  the 
Pennsylvania  Railroad  wrecking  department  and  em- 
phasises the  necessity  of  establishing  such  a  depart- 
ment in  order  to  maintain  uninterrupted  travel. 


The  second  paper  on  "Railroad  Signalling"  explains 
the  block  and  interlocking  systems  in  use  from  an 
engineers  standpoint,  leaving  the  methods  of  handling 
the  signals  and  switches,  by  electric,  hydraulic  or 
pneumatic  power,  to  the  specialists  in  each  depart- 
ment; the  discussion  being  devoted  to  the  efficiency 
of  the  various  systems  employed  from  the  standpoint 
of  an  operating  engineer,  although  as  we  have  said, 
the  author  expresses  no  opinion  concerning  the  various 


In  the  third  Bulletin  Mr.  Gerdtzen  appears  as  an 
advocate  of  fuel  gas  as  a  means  for  heating  and  furm 
ishing  light  and  power  to  building  blocks.     His  Cofl^ 
elusions  may,  however,  be  easily  criticised  on  the  score 
Of  incomplete  details  concerning  total  cost  and  main- 
tenance of  the  different  systems,  no  clear  comparisons 
being  made  of  various  plants  in  operation.     In  the  first 
pages  of  his  pamphlet  he  disposes  of  the  claims  made 
by  the  advocates  of  electric  heating  systems  by  show- 
ing that  770  horse  power  in  engines  and  dynamos  miist 
be  installed  in  order  to  furnish  the  heat  which  might 
be  delivered  by  a  50  horse  power  boiler,  used  direct 
and  where  a  large  volume  of  air  must  be  continuously 
heated,  there  can  be  no  criticism  of  his     deductions. 
In  heating  for  three  or  four  hours  per  day,  a  problem 
which  is  often  presented  in  our  climate,  a  higher  effi- 
ciency could  be  obtained  from  electric  heating  and  it 
will  compare  more  favorably  with  a  steam  boiler  that 
must  necessarily  be  wasteful  cf  coal  during  the  stand 
by  periods;   at  the  same  time  we  believe  that  electric 
heating  apparatus  will  scarcely  present  an  economy 
under  such  circumstances  even  though  it  be  that  the 
present  systems  are  comparatively  wasteful,  and  we 
believe  that  the  installation  of  large  electric  heating 
systems  can  only  be  contemplated  where  the  question 
of  repairs  becomes  more  important  than  the     actual 
consumption  of  coal.     In  this  essay  a  comparison  of 
the  cost  of  transmission  using  gas  and    electricity  is 
made  and  the  results  given  decidedly  favor  the  use  of 
gas  though  the  question  of  generation  is  not  sufficient- 
ly considered  for  a  complete  comparison.     The  pam- 
phlet may,  however,  be  advantageously  consulted  by 
any  one  desirous  of  knowing  the  results  that  have  been 
obtained  in  the    transmission  of  gas    both    through 
short  distances  by  the  ordinary  pressures     and  over 
considerable  distances  with  pressures  of  600    pounds 
per  square  inch.    The  efficiency  of    heating  by     gas 
stoves,  firing  boilers  with  gas,  the  economy  of  gas  en- 
gines and  the  most  improved  methods  of  gas  lighting 
are  all  here  well  treated  and  one  would  rely  upon  his. 
data  concerning  the  use  of  gas  rather  than  upon  the 
conclusions  drawn  in  comparing  gas  with  steam  and 
electricity  on  account  of  the  fact  that  the  treatment 
of  the  two  latter  does  not  include  all  of  the  points  in 
question. 


In  the  "Complete  Test  of  Modern  American  Trans- 
formers" made  by  Mr.  Ford  we  would  first  criticise  the 
form  of  report  given  on  account  of  the  fact  that  it  is 
impossible  to  determine  the  make  of  the  transformers 
giving  the  record  as  no  less  than  twenty-one  trans- 
formers varying  in  capacity  from  450  to  1,000  watts 
were  tested,  comprising  all  except  two  of  the  modern 
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American  makes.  The  efficiencies  vary  most  decided- 
ly and  were  the  names  of  the  different  transformers 
ghen,  valuable  data  to  installing  engineers  might  be 
obtained  from  the  tests,  but  as  such  names  are  sup- 
pressed the  work  remains  to  be  done  again  by  some 
one  willing  to  give  unprejudiced  facts  concerning  the 
apparatus  available  in  the  electrical  market.  The  re- 
sults of  these  tests  were  given  by  Prof.  Jackson  in  his 
paper  before  the  North  Western  Electrical  Associa- 
tion in  July,  1895.  Indeed  one  of  the  most  valuable 
parts  of  this  paper  consists  in  a  standard  set  of  speci- 
fications proposed  by  Professor  Jackson.  It  is  further 
interesting  to  note  that  most  of  the  transformers 
tested  would  conform  to  these  standard  specifications 
and  also  that  considerable  improvement  is-shown  by 
American  transformers  over  the  English  transformers 
tested  by  Dr.  Fleming  in  1892.  Another  part  of  the 
paper  that  strikes  us  as  being  valuable  consists  of  a  de- 
scription of  the  testing  methods  employed  and  the 
calibration  curves  given  for  the  various  instruments 
used  which  show  that  although  good  ammeters,  volt- 
meters and  wattmeters  can  be  generally  relied  upon, 
correction  factors  must  be  introduced  in  order  to  ob- 
tain the  best  results.  This  cannot  be  too  carefully 
observed  by  engineers  who  are  too  apt  to  rely  upon  tin- 
original  calibration  which  even  in  the  best  instru- 
ments is  susceptible  of  some  change.  The  methods  of 
testing  are  ones  that  are  easy  to  follow  by  practical  en- 
gineers and  it  is  to  be  hoped  that  this  series  of  tests 
may  be  repeated  and  the  results  published  without 
any  suppression  of  data,  necessary  to  useful  informa- 
tion. 
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ELECTRICITY  NEAR  THE  NORTH  POLE. 
It  is  well  known  that  electricty  was  used  for  illumi- 
nating purposes  on  the  Pram  in  the  Polar  Expedition. 
Some  account  of  this  method  is  given  in  a  Norwegian 
paper,  which  states  that  general  regret  was  when  in 

May,  1895,  it  was  decided  that  electricity  must  be  dis- 
pensed with,  owing  partly  to  the  wearing  out  of  the 
gearing  of  the  cog-wheel  in  the  windmill  which  worked 
the  dynamo,  after  the  vessel  had  entered  the  ice,  and 
partly  to  the  fact  that  portions  of  the  apparatus  were 
required  for  making  snow  shoes  and  runners.  Mr. 
Nordahl  took  advantage  of  every  puff  of  wind  to  load 
the  accumulators,  so  that  they  were  kept  continually 
charged,  and  until  May  of  last  year  the  electric  light 
was  always  available.  In  the  severe  cold  the  accum- 
ulators froze  through,  but  the  acid-blended  ice  proved 
an  excellent  electrolyte,  and  the  frost  did  not  interfere 
with  the  working  of  the  accumulators.  On  festive  oc- 
casions Nordahl  suspended  an  arc  lamp  in  the  saloon, 
which  gave  such  an  excellent  light  that  Dr.  Nansen 
frequently  used  it  when  painting  or  photographing. 
When  the  two  explorers  left  the  ship,  the  arc  lamp 
was  run  up  to  the  top  of  the  mainmast  as  a  farewell 
greeting.  The  rigging  was  so  thickly  coated  with  ice 
that  it  had  to  be  broken  to  pieces  before  the  lamp  could 

be  fastened  to  the  ratlines.  Electricity  was  also  used 
for  other  purposes  besides  lighting,  the  mining  shots 
which  set  the  Pram  free  from  the  grip  of  the  ice  being 
fired  by  means  of  a  cable  attached  to  six  Leclanche 
cells.  The  entire  electric  installation  worked  admir- 
ably. 


HEAT  ENGINES  AND  CARBON  BATTERIES. 

The  triumph  of  the  steam  engine  over  all  other  gen- 
erators of  motive  power  is  one  of  the  most  marked  rev- 
olutions of  the  century.  Many  other  motives  have  been 
tried,  and  we  frequently  read  in  our  daily  papers,  of 
wonderful  inventions  that  are  destined  to  overturn  all 
of  our  industries,  and  relegate  the  steam  engine  to  the 
scrap  heap.  The  hot-air  engine,  for  example,  promised 
very  well;  but  it  has  not  fulfilled  its  promise,  and  al- 
though it  is  often  quite  serviceable  where  a  small 
amount  of  power  is  needed,  it  has  never  been  in  any 
sense  a  rival  of  steam.  Motors  using  the  vapors  of  am- 
monia, ether,  carbon  disulphide,  and  other  volative 
substances,  have  fared  even  worse;  and  thermo-electric 
batteries,  pyromagnetie  generators,  and  other  such  de- 
vices, have  never  been  found  to  be  of  any  practical  use. 
In  spite  of  the  discouraging  failures  of  these  various 
contrivances,  inventors  are  still  busy  at  the  problem. 
Its  solution,  we  think,  is  bound  to  corns.  Man  seldom 
invents  a  thing  that  cannot  be  replaced  by  something 
better;  and  it  would  be  strange  indeed  if  the  steam  en- 
gine proved  to  be  the  last  product  of  inventive  genius 
— a  device  to  be  improved,  indeed,  but  not  to  be  sup- 
planted. 

The  trouble  with  most  of  the  invenio:  s  who  are  seek- 
ing lor  a  better  motive  power  is,  that  they  do  not  know 
the  fundamental  laws  that  underlie  the  heat-engine. 
These  laws  are  only  two  in  numb  t,  bat  one  of  them, 
unfortunately,  crmno't  be  fully  and  rstood  without  a 
considerable  knowledge  of  mathematics.  The  first  law 
governing  the  action  of  heat-engines — known  as  the 
"first  law  of  thermodynamics" — is  the  familiar  one 
which  declares  that  heat  and  mechanical  energy  are 
mutually  convertible,  780  foot-pounds  of  work  (or  there 
about)  being  equivalent  to  one  unit  of  heat.  This  law 
is  readily  grasped,  and  is  universally  understood  and 
admitted  by  engineers.  The  second  law  of  thermo- 
dynamics is  more  simple  for  it  merely  states  that  heat 
always  tends  to  pass  from  a  hot  body  to  a  coll  one,  and 
never  from  a  cold  body  to  a  hot  one;  but  although  it 
is  indeed  simple,  its  full  consequences  are  by  no  means 
easy  to  trace  out. 

The  "first  law"  has  received  a  considerable  amount 
of  attention  from  writers  on  popular  science,  and  was 
verv  clearly  examined  and  discussed  in  Tyndall's  book 
on  "Heat  Considered  as  a  Mode  of  Motion."  The 
"second  law,"  however,  has  never  been  treated  in  the 
same  way,  so  far  as  we  are  aware;  and  we  are  by  no 
means  sure  that  it  could  be  so  treated.  Rankine 
pointed  out  the  lack  of  popular  information  of  this 
kind  nearly  thirty  years  ago. 

The  "spc'ond  law"  which,  in  ifs  simplest  form,  merely 
states  that  heat  always  tends  to  pass  from  a  hotter 
body  to  a  colder  one.  is  fpr-reachinar  in  its  conse- 
quences. It  was  first  proposed,  as  a  brofd  and  univer- 
sal principle  of  n-'t'n-e.bv  Lansius;  and  although  num- 
erous distinguished  mathematicians  and  physicists 
have  ooestiened  its  validity  f"«m  time  to  time,  it  is 
now  recognized  as  a  great,  universal  truth,  applicable 
without  exception  to  all  classes  of  phenomena.  It  is  ob- 
vious enoueh  in  its  simpler  manifestations:  every 
housewife  knows  that  to  make  the  kettle  boil,  she  must 
put  it  on  the  stove,  and  not  in  the  refrigerator.  In  less 
familiar  cases,  however,  its  truth  is  not  always  so  ob- 
vious, and  that  is  why  it  did  not  at  first  receive  the 
general  acceptance  that  has  since  been  accorded  to  it. 
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We  cannot  undertake  to  trace  out  the  results  of  the 
"second  law"  in  this  place.  One  of  its  important  con- 
sequences, however,  is  that  no  engine  could  utilize  all 
the  heat  that  it  takes  in,  even  if  it  were  absolutely  per- 
fect in  workmanship  and  entirely  free  from  friction, 
radiation,  and  other  similar  losses  incident  to  all  actu- 
al engines.  There  is  a  limit  to  the  performance  of 
every  kind  of  heat-engine,  which  cannot  be  exceeded, 
however  perfect  its  construction  may  be.  In  the  case 
of  a  condensing  steam  engine,  in  which  the  drip  from 
the  condenser  is  returned  to  the  boiler  again,  the 
greatest  possible  efficiency  is  expressed  by  the  fraction 

T— t 
T -|-460" 
where  T  is  the  temperature  of  the  boiler  and  t  is  the 
temperature  of  the  condenser,  both  being  expressed  on 
the  Fahrenheit  scale.    For  example,    let   us   suppose 
such  an  engine  is  using  steam  at  115  lbs.,  and  that  the 
back-pressure  in  the  condenser  is  2.9  lbs.    The  temper- 
atures corresponding  to  these  pressures  are  T  —  317 
deg.  and  t —  140  deg.,   respectively;   and   hence    the 
greatest  possible  efficiency  of  such  an  engine  is 
347"— 140"_z07o  =  256 
347°-|-460°     8u7° 
or  25.6  per  cent.    That  is,  we  can  build  the  engine  as 
finely  as  we  please,  guarding  against  every  conceivable 
kind  of  loss,  and  yet,  so  long  as  we  run  it  under  these, 
conditions,  it  will  never  utilize  more  than  25.(5  per  cent 
of  the  heat  supplied  by  the  boiler;  nor  could  we  realize 
more  than  this,  by  using  any  other  vapor  in  the  place 
of  steam. 

A  similar  limitation  is  set  by  nature  on  every  imag- 
inable form  of  motor,  which  transforms  heat-energy 
into  mechanical  energy.  The  thermo-electric  battery, 
for  example,  is  subject  to  just  the  same  law  as  the 
condensing  steam-engine.  The  thermo-electric  bat- 
tery, in  its  best  known  form,  consists  of  a  series  of  bars 
of  bismuth  and  antimony,  soldered  together  at  their 
alternate  ends,  so  as  to  form  an  electrical  circuit. 
Every  other  junction  (i.  e.  the  first,  third,  fifth,  seventh, 
etc.,)  are  heated,  and  the  remaining  ones  (i.  e.  the 
second,  fourth,  sixth,  etc.,)  are  cooled.  Under  these 
circumstances  a  part  of  the  heat  that  is  supplied  to  the 
hot  junctions  is  transformed  into  electrical  energy,  and 
an  electric  current  is  obtained.  This,  in  turn,  may  be 
used  to  operate  an  electric  motor,  and  so,  by  a  kind  of 
roundabout  process,  we  have  heat-energy  transformed 
into  mechanical  energy.  If  T  represents  the  tempera- 
ture of  the  hot  junctions,  and  t  that  of  the  cold  ones, 
the  greatest  possible  efficiency  of  the  apparatus  (when 
considered  as  a.  heat  motor)  is  given  by  the  formula 
quoted  above,  just  as  in  the  case  of  the  condensing 
steam  engine.  The  efficiency  may  indeed  b?  far  less 
than  the  formula  indicates,  but  it  caunot.  under  any 
circumstances,  be  greater,  no  matter  whether  the 
thermo-electric  arrangement  is  constructed  of  bismuth 
and  antimony,  as  assumed  above,  or  of  any  other  sub- 
stances. Inventors  have  spent  a  great  deal  of  time  and 
labor  upon  the  improvement  of  the  the  mo-pil  \  which 
might  have  been  saved  and  devoted  to  some  more  use- 
ful end.  if  the  limitation  imposed  by  the  second  law  of 
thermodynamics  had  been  properly  understood. 

The  second  law,  as  has  been  said,  imposes  a  limit  on 
the  efficiency  of  every  form  of  heat-motor.  We  cannot 
OA-ade  this  limitation  by  superior  modes  of  construc- 
tion, for  it  is  fixed  by  the  very  nature  of  heat.  Anv  ap- 
paratus that  first  converts  the  chemical  energy  of  the 
fuel  into  heat,  and  then  transforms  the  r-snlthi"'  heat 
intomechanicaleiiergy.is  necessarily  subject  to  the  law 
referred  to;  but  if  we  could  discover  some  method  of 


obtaining  mechanical  energy  from  the  fuel  without  the 
intermediate  transformation  into  heat,  the  second  law 
would  no  longer  apply,  and  we  could  very  likely  devise 
a  form  of  motor  tnat  would  greatly  exceed  the  steam 
engine  in  efficiency. 

It  is  very  likely  that  this  problem  is  solved  in  the 
animal  body,  for  here  we  find  muscular  force  and  me- 
chanical work,  derived,  to  all  appearance,  directly 
from  the  chemical  energy  that  resides  potentially  in 
the  highly  organized  tissues  of  the  body.  There  is  lit- 
tle or  no  evidence  that  the  animal  body  is  a  heat  motor. 
Mammals  and  birds  are  warm,  it  is  true,  but  that  is 
probably  because  requisite  chemical  changes 
cannot  occur  at  a  lower  temperature.  Frogs, 
fishes,  worms,  and  molluscs  are  cold,  and  yet 
they  can  solve  the  problem  too, — sometimes  in  most 
vigorous  fashion.  We  know  very  little  about  the  pro- 
cesses that  go  on  in  the  muscular  system.  Further  re- 
search will  probably  give  inventors  some  valuable  sug- 
gestions, but  at  present  our  knowledge  of  physiology  is 
too  slight  to  show  us  how  to  build  a  successful  motor. 
Leaving  the  animal  economy  out  of  account,  the 
only  other  method  that  we  know  of,  for  transforming 
chemical  energy  into  the  mechanical  form,  without  the 
intermediate  use  of  heat,  is  afforded  by  the  galvanic 
battery.  This  method  is  certainly  full  of  promise, 
though  so  much  thought  has  already  been  spent  upon 
it  that  the  present  outlook  is  not  so  encouraging  as  it 
might  be.  The  great  difficulty  with  the  galvanic  meth- 
od is,  that  heretofore  every  convenient  and  practicable 
form  of  battery  consumes  zinc,  and  zinc  is  too  expen- 
sive to  be  of  much  use  as  a  fuel.  If  we  could  only  devise 
some  feasible  kind  of  a  battery  that  would  consume 
carbon  instead  of  zinc,  we  should  stand  some  chance, 
perhaps,  of  removing  the  steam  engine  from  its  present 
proud  position.  Numerous  attempts  of  this  kind  have 
been  made  already.  Twent.v  years  ago,  or  more,  a 
form  of  battery  was  devised  by  Jablochkoff,  in  which 
carbon  was  the  substance  consumed.  The  Jablochkoff 
cell  does  not  pretend  to  be  more  than  a  scientific  curi- 
osity, but  it  isl  nevertheless  interesting. 

"The  liquid  of  this  cell,"  says  Maudet,  "is  melted 
nitrate  of  potash  or  nitrate  of  soda;  one  electrode 
is  of  coke,  and  the  other  of  platinum,  or  even 
of  cast-iron.  The  coke  is  burned  at  the  ex- 
pense of  the  oxygen  of  the  nitrate,  and  produces 
torrents  of  carbonic  acid.  The  cast-iron  remains 
unattached.  The  coke  (cast-iron?)  is  therefore  the  posi- 
tive electrode,  and  the  cast-iron  (coke?)  the  negative. 
It  is  the  contrary  of  that  which  would  take  place  in  a 
battery  with  an  ordinary  liquid,  acid,  or  salt  dissolved 
in  water.  The  nitrate  should  be  previously  melted, 
but  as  soon  as  the  action  begins  the  salt  remains  liquid 
on  account  of  the  great  heat  produced  by  the  combin- 
ations which  take  place;  and  if  the  element  be  left  to 
itself  it  suffices,  to  put  it  in  action,  to  bring  the  end  of 
the  coke  to  a  glowing  red  heat,  and  then  to  press  it 
against  the  surface  of  the  salt.  The  chemical  action 
begins  immediately.  ...  It  might  be  found  that 
such  a  battery  cell  presents  nothing  practical  in  its 
actual  form,  and  we  do  not  hesitate  to  express  that 
oninion  but  we  believe  that  it  points  out  a  new  way  in 
which  much  progress  might  be  made  if  the  attention 
of  physicists  were  turned  in  that  direction.  Volta's 
battery  itself,  when  invented,  was  a  purely  scientific 
novelty,  and  it  was  far  from  being  regarded  as  an  ob- 
ject of  any  practical  utility." 

The  quotation  here  given  will  show  that  the  idea  of 
constructing  a  carbon-consuming  battery  is  by  no 
means  new.    We  have  no  doubt  that  it  was  tried  even 
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before  Jablochkoffs  time,  but  we  have  no  record,  at 
this  office,  of  any  earlier  experiments.  The  latest  at- 
tempt in  this  direction  is  due  to  Dr.  Jacques,  whose  in- 
vention has  attracted  so  much  attention  that  a  descrip- 
tion of  it  in  some  detail  may  be  of  interest.  Eacn 
cell  consists  of  a  cast-iron  pot,  which  serves  as  a  con- 
taining vessel,  and  at  the  same  time  acts  as  ihe  posi- 
tive electrode.  The  negative  electrode  consists  in  a 
stick  of  carbon,  which  is  placed  centrally  in  the  cell. 
The  iron  cell  is  nearly  filled  with  caustic  soda  or  caus- 
tic potash,  which  is  Kept  in  a  state  of  fusion  by  means 
of  a  furnace,  from  the  interior  of  which  a  stream  of 
air  is  blown  into  each  cell  at  the  bottom,  and,  is  caused 
to  bubble  up  through  the  liquid  caustic  by  means  of  a 
sort  of  flat-shaped  rose  nozzle.  The  apparatus  being 
constructed  as  described  above,  and  connected  up  witn 
wires,  it  is  found  that  a  considerable  current  of  elec- 
tricity can  be  obtained  from  it. 

Dr.  Jacques'  theory  cf  the  cell  seems  to  be,  that  the 
only  function  of  the  furnace  is  to  keep  the  caustic 
melted;  so  that  by  jacketing  the  battery  thoroughly 
the  consunrption  of  fuel  in  the  furnace  could  be  re- 
duced so  as  to  be  relativelyinsignificantand  unimport- 
ant. He  appears  to  ascribe  the  electric  current  to  the 
oxidation  of  the  carbon  rods  in  the  cells,  the  oxygen 
needed  for  this  oxidation  being  furnished  by  the  air 
which  is  blown  up  through  the  molten  potash.  In  the 
course  of  some  tests  carried  out  by  Dr.  Jacques  and 
others  with  this  idea  in  mind,  the  loss  in  weight  of  the 
carbon  rods  was  compared  with  the  output  of  electri- 
cal energy  yielded  by  the  battery,  the  result  being  that 
the  apparatus  showed  an  efficiency,  in  one  case,  of  no 
less  than  87  per  cent.  The  fuel  burned  in  the  furnace, 
being  supposed  to  be  of  minor  importance  for  the  reas- 
on stated  above,  was  not  estimated.  The  electromotive 
force  of  a  single  cell  of  the  battery  was  found  to  be 
about  nine-tenths  of  a  vclt.  There  is  a  strong  similar- 
ity between  Dr.  Jacques'  battery  and  the  earlier  form 
invented  by  Jablochkoff,  the  chief  difference  being  that 
the  oxygen  is  furnished  by  the  electrolyte  itself  in  one 
case,  and  by  the  steam  of  air  bubbles  in  the  other  case. 
If  further  experiment  should  substantiate  the  as- 
sumption of  Dr.  Jacques,  that  the  electrical  energy  ob- 
tained from  his  battery  is  due  solely  to  the  oxidation 
of  the  carbon  rods,  there  can  be  no  doubt  that  the  in- 
vention would  be  of  the  first  importance;  for  although 
carbon  rods  are  more  expensive  than  ordinary  coal, 
and  the  battery  would  be  more  likely  to  get  out  of 
order  than  a  modern  steam  engine  is,  the  wide  margin 
of  efficiency  in  favor  of  the  new  device  would  probably 
much  more  than  compensate  for  these  difficulties.  But 
unfortunately  such  outside  experiments  as  have  been 
made  do  not  justify  the  inventor's  hypothesis  at  all. 
Mr.  C.  J.  Reed,  for  example,  has  shown  that  the  carbon 
rods  act  merely  as  conductors,  and  that  they  can  be 
replaced  by  iron,  brass,  copper,  German  silver,  or  other 
metallic  bodies,  without  detriment  to  the  battery. 
He  found,  further,  that  the  disintegration  of  the  car- 
bon rods  is  merely  incidental,  and  that  if  good  arc-light 
carbons  are  used,  they  do  not  suffer  any  sensible  loss. 
He  also  found  that  tine  cell  works  much  better  and 
lasts  much  longer  if  the  caustic  potash  is  replaced  by 
nitrate  of  potash,  precisely  as  originally  recommended 
by  Jablochkoff.  Finally,  Mr.  Reed  found  that  illumin- 
ating gas  may  be  substituted  for  the  air,  without  les- 
sening the  electrical  yield  of  the  apparatus. 

Mr.  Reed's  experiments  establish  the  fact,  beyond  a 
reasonable  doubt,  that  the  source  of  the  energy  given 
off  by  the  Jacques  battery  is  the  fuel  that  is  consumed 
in  the  furnace  below  the  pots.    The  device  is  not  a  gal- 


vanic battery  at  all,  but  il  sort  of  thernlo-eieCtric  appa- 
ratus, working  on  the  same  principle  as  the  old  bis- 
muth-antimony arrangement,  and  subject  to  precisely 
the  same  laws.  The  chemical  energy  of  the  coal  in  the 
furnace  is  first  transformed  into  heat,  and  then  into 
electrical  and  mechanical  energy.  The  significance  of 
these  words  is  great,  for  they  show  that  Dr.  Jacques 
has  not  evaded  the  second  law  of  thermodynamics. 
His  battery  and  motor  constitute  a  true  heat-engine, 
and  are  subject  to  the  very  limitations  that  fix  the 
maximum  efficiency  of  the  steam  engine. 

We  do  not  say  that  the  new  battery  will  not  be  use- 
ful. It  is  no  small  advance  to  construct  a  thermo-elec- 
tric combination  that  can  yield  so  large  a  voltage,  and 
if  the  efficiency  of  a  battery  turns  out  to  be  as  great  as 
five  or  six  per  cent,  it  will  doubtless  be  useful  in  many 
ways.  But  the  ideal  galvanic  battery,  which  con- 
sumes carbon  instead  of  zinc,  is  yet  to  be  discovered. — 
The  Locomotive. 
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MONROE  GREENWOOD. 

It  sometimes  happens  that  occasions  arise  when  a. 
fraternal  industry,  forgetful  for  the  time  of  the  other- 
wise ceaseless  strifes  of  competition,  joins  with  prac- 
tical unanimity  in  expressions  of  common  feeling 
concerning  events  that  are  of  mutual  interest,  whether 
the  feeling  evinced  is  of  a  direct  or  indirect  nature  or 
whether  the  occasion  be  one  of  rejoicing  or  sadness, 
hearts  are  moved  by  mutual  impulse  and  the  fellow- 
ships or  kindnesses  of  human  nature  manifest  them- 
selves in  the  sympathetic  signs  of  congratulation  or  of 
condolence,  as  is  meet. 

So  it  was  that  the  electrical  interests  of  the  Pacific 
Coast  with  one  accord  were  pained  to  learn  of  the  death 
of  Mr.  M.  Greenwood,  not  only  for  the  intrinsic  worth 
of  his  sterling  manhood,  but  as  well  for  the  loss  of  the 
one  who  may  fitly  be  termed  the  father  of  electrical 
enterprises  on  the  Pacific  Coast.  Being  a  pioneer  in 
"The  days  of  Gold,"  his  name  stands  above  all  others 
in  the  priority  of  electrical  undertakings  in  the  far 
West.  Mr.  Greenwood's  long  career  of  usefulness,  ter- 
minated in  his  very  sudden  death  in  San  Mateo,  Cal., 
Oct.  11, 1896,  of  heart  failure. 

Monroe  Greenwood  came  of  an  old  New  England 
family  of  English  ancestry  as  the  surname  indicates. 
He  was  born  in  Dublin,  Cheshire  County,  New  Hamp- 
shire, where  he  was  raised  and  educated  and  where  his 
training  was  naturally  that  usual  to  most  New  England 
boys  of  the  good  old  families.  As  a  result  of  what  he 
had  read  and  heard  of  California,  he  came  hither  in 
February  1852.  At  that  time,  mining  was  the  great 
industry  of.  the  State,  and  being  among  the  thousands 
who  went  to  the  mines,  Mr.  Greenwood  located  on  the 
American  river  where  he  spent  about  a  year  in  min- 
ing, principally  in  185:5.  He  followed  this  avocation  in 
all  about  three  years,  after  which  he  located  in  San 
Trancicso  is  a  result  of  the  firm  conviction  that  this 
city  was  destined  to  become  a  great  commercial  mart. 

The  situation  at  that  time  was  such^as  to  lead  Mr. 
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Greenwood  to  believe  that  the  field  of  telegraphy  in 
the  far  West  was  a  most  promising  one,  as  a  result 
of  which  he  was  engaged  by  the  Western  Union  Tele- 
graph company  to  build  and  take  charge  of  the  divis- 
ion of  the  overland  telegraph  line  extending  from  Fort 
Churchill,  Nev.,  to  the  (/oast.  This  was  a  very  impor- 
tant section  of  the  line  and  a  reflection  of  Mr.  Green- 
wood's ability  as  a  telegraph  manager  is  found  in  the 
highly  successful  results  both  financial  and  electrical, 
which  that  enterprise  shows.  His  next  move  was  in  the 
building  and  equipping  of  the  fire  alarm  and  police  tele- 
graph system  of  San  Francisco,  where  for  ten  years  un- 
til 1875  he  occupied  the  position  of  superintendent  of 
the  fire  alarm  telegraph. 

The  invention  of  the  telephone  about  this  time  at 


MONROE  GREENWOOD 

once  interested  Mr.  Greenwood  who  clearly  foresaw 
the  indispensible  part  that  telephony  must  soon  take 
in  the  business  world  and  he  resigned  his  San  Francis- 
co fire  alarm  superintendence'  in  order  to  inaugurate 
electrical  enterprises  which  he  rightly  believed  would 
develop  into  valuable  properties,  and  as  a  result  of  his 
work  the  district  telegraph  and  telephone  company 
was  incorporated  in  March,  1S75.  On  October  14th  of 
that  year,  the  business  of  the  newcompany  was  well 
in  hand  under  the  general  superintendency  of  Mr. 
Greenwood  who  held  the  position  until  July  28th  1877 
when  it  was  relinquished  for  the  treasurevship.  The 
electrical  developments  at  that  time  were  rapid  in  cer- 
tain lines  and  most  notable  among  the  new  enterprises 


inaugurated  was  the  incorporation  of  the  Gold  and 
Stock  Telegra|)h  company  on  April  15th,  1878.  In  this 
company  also,  Mr.  Greenwood  was  an  active  promoter 
and  from  the  time  of  its  inception  he  held  the  position 
of  director  and  treasurer  of  the  concern. 

Among  the  other  enterprises  in  which  Mr.  Greenwood 
was  interested  either  as  originator  or  as  purchaser, 
were  the  various  concerns  that  were  consolidated  by 
the  articles  of  incorporation  of  the  California  Elec- 
tric Works,  dated  1877.  By  this  consolidation  the  Cali- 
fornia Electrical  Works  succeeded  to  the  business  of 
the  Electrical  Construction  and  Maintenance  company 
organized  in  1868  and  incorporated  in  1870,  the  Cali- 
fornia Electric  Power  company,  the  Pacific  Electro- 
Depositing  Works,  and  the  California  Electric  Gas 
Lighting  Company,  and  as  is  well  known  now,  the  Cali- 
fornia Electrical  Works  stands  to-day  the  largest  and 
best  equipped  general  electrical  supply  house  on  the 
Pacific  Coast.  Considering  the  fact,  that  with  the  ex- 
ception of  a  very  few  months,  Mr.  Greenwood  was 
president  of  the  California  Electrical  Works  from  the 
date  of  its  incorporation,  it  is  evident  that  the  business 
has  been  built  up  through  his  untiring  perseverence 
and  ability. 

In  this  connection  it  is  interesting  to  note  that  in 
1870  the  business  of  the  Electrical  Construction  and 
Maintenance  Company  was  located  on  the  corner  of 
Montgomery  and  Jackson  streets,  San  Francisco.  Mr. 
Geo.  S.  Ladd  was  president,  while  Mr.  Stephen  D. 
Field,  whose  name  is  now  known  in  every  part  of  the 
electrical  world,  was  manager  and  electrician.  In  1871 
the  company  moved  to  134  Sutter  street  where  it  re- 
mained until  the  concern  was  absorbed  by  the  Califor- 
nia Electrical  Works. 

About  a  year  after  the  incorporation  of  the  Gold 
and  Slock  Telegraph  Company  the  probabilities  of  tele- 
phony had  so  expanded  as  to  make  it  advisable  that  the 
telephone  industry  should,  so  far  as  possible,  be  under 
the  control  of  a  distinct  corporation,  with  the  result 
that  the  Pacific  Telephone  and  Telegraph  Company 
was  then  incorporated  by  Mr.  Greenwood  and  asso- 
ciates, since  which  time  Mr.  Greenwood  has  been  a  di- 
rector both  in  the  Pacific  Telephone  and  Telegraph 
Company  and  in  the  Sunset  Telephone  and  Telegraph 
Company. 

Personally  Mr.  Greenwood  joined  few  societies  or 
ordei  s  as  his  business  interests  and  his  love  of  home  and 
family  always  took  up  the  greater  portion  of  his  time. 
Throughout  life  he  has  been  very  conservative,  and  the 
electrical  industry  could  not  have  had  a  more  faithful 
and  persevering  worker  than  was  to  be  found  in  the 
lamented  Mr.  Greenwood.  His  extensive  interests  will 
be  well  taken  care  of  by  his  sons,  George  D.,  and  Fred- 
erick A.  Greenwood. 


THE   EFFICIENCY   OF  ELECTRICTY   FOR  TOOL 
DRIVING. 

An  English  ship-building  yard  has  installed  an  elec- 
tric power  plant  for  driving  portable  drills,  cranes, 
wood  deck  planing  machines,  punching  machines,  fan 
blasts,  etc.,  displacing  steam  power  and  effecting  by 
the  change  a  saving  in  the  weekly  consumption  of  coal 
of  from  72  to  38  tons. 
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PLASTIC  RAIL  BONDS. 

The  difficulties  that  have  long  been  experienced  in 
the  bonding  of  rails  of  electric  railway  systems  to  se- 
cure the  best  possible  return  circuit  have  led  to  the  in- 
vention of  various  devices,  none  of  which  present  more 
originality  than  that  recently  placed  on  the  market  by 
Harold  P.  Brown  of  New  York,  who  in  bringing  out  his 
Plastic  Rail  Bond  has  made  a  radical  departure  from 
all  other  methods  heretofore  followed  in  that  the  bond 
is  composed  of  two  portions:  a  plastic  or  putty-like 
metal  compound  which  makes  contact  between  the 
rail  and  the  metal  of  the  joint,  and  a  flexible,  elastic 
cork  case  to  hold  same  in  position,  as  near  the  end  of 


below,  corresponding  to  the  test  number  as  given  in 
table: 

Test  No.  1.  Chicago  Bond.  30  inches  long,  0.4375 
inches  in  diameter  with  a  £  inch  hole  in  the  rail.  The 
bond  was  smoking  hot  at  the  end  of  five  minutes  tesl. 

Test  No.  2.  Columbia  Bond.  24  inches  long,  0,4375 
inches  in  diameter,  J  inch  hole  in  rail.  Sizzling  hot 
at  the  end  of  7  minutes  test. 

Test  No.  3.  W.  Bond.  2.75  inches  between  cen- 
ters, §  by  5-10  inch,  one-half  inch  hole  in  rail.  Scorching 
hot  at  the  end  of  six  minutes  test. 

Test  No.  4.  Johnston  Bond.  20  inches  long,  0.4375 
inches  in  diameter,  taper  hole  13-1(5  and  f  inch  dia- 
meters.   Very  hot  at  the  end  of  six  minutes  test. 

Test  Xo.  5.  U.  Bond.  Laminated  copper.  2.75 
inches  between  centers,  U  inch  by  3-16  inch,  £  inch  hole 
in  rail.     Very  hot  at  the  end  of  seven  minutes  test. 

Test  No.  0.  Nichol's  Plastic  Bond.  Amalgamated 
Copper  loop,  0  inch  by  2  inch  by  J  inch  on  bottom  of 
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about  two  inches  in  diameter  on  both  rails  and  plates 
are  cleared  of  rust  and  scale  and  treated  with  a  solid 
alloy  which  instantly  silvers  the  surfaces  and  pre- 
through  a  plastic  band  to  the  angle  plate,  thence 
through  a  second  bond  to  the  next  rail.  Contact  spots 
the  rail  as  possible.  The  current  passes  from  one  rail 
vents  them  from  rusting.  When  properly  applied  the 
conductivity  of  the  completed  point  is  affirmed  to  be 
equal  to  that  of  the  rail.  The  bond  for  a  9  inch  rail, 
for  instance,  will  canry  1,500  amperes  with  a  drop  of 
but  0.03  volts,  while  the  best  copper  bond  of  f  inch  rod 
has,  even  while  new,  more  than  10  times  this  drop  and 
its  loss  increases  rapidly  with  time. 

The  accompanying  table  sets  forth  a  series  of  rail 
bond  resistance  tests  made  by  Mr.  Franklin  Sheble  at 
the  laboratory  of  the  Cutter  Electrical  and  Manufac- 
turing Co.  in  Philadelphia,  during  September  last. 
Standard  Weston  instruments  were  used  throughout 
the  test,  and  the  vaf  ieties  of  bonds  used  in  the  respec- 
tive tests  are  as  follows,  the  number  of  bond  appearing 


90  lb.  rail,  with  hollow  receptacles  in  each  end  for 
plastic  alloy.  The  bond  was  cold  at  the  end  of  ten 
minutes  test.  Its  carrying  capacity  equals  1  2-3  "U" 
or  4  Chicago  bonds. 

Test  No.  7.  Plastic  Plug  Bond.  00  lb.  rail  joint 
with  one  pair  of  f  inch  holes  through  one  angle  plate 
only.  Cold  at  end  of  10  minutes  test.  The  bond 
equals  two  "U"  or  five  Chicago  bonds. 

Test  No.  8.  Plastic  Bond  on  60  lb.  rail  point  under 
one  angle  plate  only,  cold  at  the  end  of  10  minutes 
test.     The  bond  equals  2  i  "I"'  or  six  Chicago  bonds. 

Test  No.  9.  Plastic  Plug  Bond  on  60  lb.  rail  joint 
with  one  pair  of  §  inch  holes  through  two  angle  plates. 
Cold  at  the  end  of  10  minutes  test.  The  bond  equals 
3  "F"  or  7  Chicago  bonds. 

Test  No.  10.  Plastic  bond  on  90  lb.  rail  joint  under 
one  angle  plate  only.  Cold  at  the  end  of  10  minutes 
test.     The  bond  equals  3f  "F"  or  9  Chicago  bonds. 

Test  No.  11.  Plastic  Bond  on  60  lb.  rail  joint  under 
both  angle  plates.     Cold  at  the  end  of  10  minutes  test. 
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Bond  equals  5  "U"  or  1-'  Chicago  bonds.     T. 

Test  No.  12.  Plastic  Cup  consisting  of  a  V-shape 
slot  cut  in  the  web  of  the  rail  at  joint  with  steel  cup 
holding  plastic  alloy.  Cold  at  the  end  of  10  minutes 
test.  The  bond  is  beyond  comparison  with  other 
bonds.     T. 

Test  No.  13.  Plastic  socket  of  No.'OOO  amalgamated 
copper  resting  in  holes  in  rail  tilled  with  plastic  alloy. 
Tested  with  double  its  proper  current  and  warm  at 
the  end  of  ten  minutes,  with  500  amperes.  This  bond 
was  designed  for  250  amperes  and  was  cold  at  that 
load. 

Test  No.  14.  Plastic  sockets  of  2  No.  0000  amalga- 
mated copper  strips  resting  in  holes  in  rails  filled  with 
plastic  alloy;  as  in  test  No.  13  this  bond  was  tested 
with  double  its  proper  current  and  was  warm  at  the 
end  of  10  minutes,  though  cold  at  500  amperes  for 
which  it  was  designed. 

In  making  these  tests  all  copper  and  steel  contracts 
were  absolutely  bright  and  made  in  the  best  possible 
manner  by  the  Cutter  Electrical  and  Manufacturing 
Company.  In  the  table  the  amperes  given  at  the  top 
of  the  columns  represent  the  current  transmitted 
while  the  figures  given  for  each  test  record  the  drop  in 
volts. 

The  plastic  alloy  is  shipped  in  small  wooden  boxes; 
each  box  holds  the  exact  amount  necessary  to  make 
one  contact  between  rail  and  angle  plate.  Each  rail 
joint  requires  two  such  boxes.  On  heavy  Tails  each 
box  also  holds  one  amalgamated  spring  washer  which 
can  be  compressed  to  less  than  the  minimum  distance 
between  web  of  rail  and  inner  surface  of  angle  plate. 
The  cases  to  hold  the  plastic  alloy  are  made  of  flexible 
cork,  treated  on  the  surface  with  a  sticky  compound; 
they  will  not  deteriorate  in  service.  To  prevent  their 
sticking  together  they  are  packed  in  waxed  paper  and 
powdered  chalk  and  should  be  kept  in  a  cool  place  un- 
til used. 

In  addition  to  the  sphere  of  usefulness  which  flexible 
solder  fills  in  making  rail  joints,  it  also  presents  un- 
equalled advantages  for  use  on  contracts  for  bus  bars, 
switch  boards,  dynamo  terminals,  etc.,  and  the  heating 
of  switches  can  be  stopped  by  amalgamating  the  blades 
and  contacts  and  keeping  same  lubricated  with  the 
flexible  solder.  On  the  vary  best  switches,  the  appli- 
cation of  this  material  will  show  that  the  contact  was 
previously  made  upon  a  few  high  points.  After  appli- 
cation it  is  evident  there  is  a  perfect  surface  contact. 

Moreover,  the  application  of  a  little  flexible  solder 
to  main  switches  carrying  heavy  currents  will  demon- 
strate the  existence  of  unsuspected  station  losses, 
and  in  this  connection  an  interesting  experiment  can 
be  made  with  a  Weston  milli-voltmeter  by  taking  the 
drop  in  voltage  with  a  given  current  on  a  given 
switch  before  and  after  applying  flexible  solder.  If  m 
millivoltmeter  is  at  hand  comparative  readings  that 
will  be  equally  instructive  may  be  taken  by  disconnect- 
ing the  lead  wires  of  a  Weston  ammeter  from  its  shunt 
and  applying  them  as  with  the  milli-voltmeter. 

The  Facific  Coast  agency  for  the  Edison-Brown 
Flexible  Solder  or  plastic  rail  bond  has  been  placed 
with  the  Abner  Boble  Co.  of  San  Fran  cisco. 
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When  it  was  announced  that  the  Parrott  Estate  pro- 
posed to  erect  a  great  building  in  the  most  prominent 
portion  of  Market  Street,  San  Francisco,  for  the  pur- 
poses of  a  department  store  that  was  to  be  the  largest 
and  most  magnificent  establishment  west  of  Chicago, 
there  was  not  a  little  stir  created  in  the  electrical  fra- 
ternity in  regard  to  the  lighting  of  this  structure.  The 
original  plans  proposed  the  installation  of  approxi- 
mately four  thousand  incandescent  lights  and  five  hun- 
dred arc  lights,  together  with  sixteen  high  duty  elec- 
tric passenger  elevators  and  numerous  motors  distrib- 
uted throughout  the  building  for  various  uses.  As 
work  on  the  structure  progressed  it  was  announced 
that  the  contract  had  been  awarded  for  the  installa- 
tion of  Siemens  &  Halske  dynamos  to  be  direct  driven 
by  triple  expansion  marine  type  engines  built  by  the 
Union  Iron  Works  of  San  Francisco.  This  contract 
called  for  the  installation  not  only  of  engines  and  dyna- 
mos, but  also  of  boilers,  air  condensersandeveryappur- 
tenance  of  a  high  class  steam  plant,  together  with  a 
switchboard  that  is  one  of  the  most  elaborate  of  any 
to  be  found  in  any  isolated  plant  in  the  country.  The 
contract  for  the  wiring  of  the  building  was  secured 
by  Mr.  E.  H.  Forst  for  the  California  Electrical  Supply 
&  Construction  Co.,  while  the  elevator  contract  was 
awarded  to  the  Sprague  Electrical  Elevator  Co.  of  New 
York.  The  electric  plant  was  installed  on  plans  and 
specifications  furnished  by  Mr.  A.  E.Brook-Ridley,  the 
well  known  electrical  engineer  of  San  Francisco  and 
who  is  Pacific  Coast  agent  for  the  Siemens  &  Halske 
Co. 

At  the  outset  it  was  evident  that  the  plant  would 
embody  many  interesting  features  as  the  specifications 
imposed  that  it  would  be  necessary  to  fulfill  the  fol- 
lowing conditions  of  operation: 

First,  That  all  elevators  and  power  circuits  should 
be  operated  at  a  potential  of  220  volts. 

Second,  That  all  arc  and  incandescent  lighting  cir- 
cuits should  be  operated  at  110  volts. 

Third,  That  each  dynamo  should  be  of  a  potential 
of  110  volts  and  that  any  pair  of  dynamos  may  be  run 
in  series  for  operating  the  elevator  and  power  circuits, 
or  any  single  dynamo  may  operate  the  arc  and  incan- 
descent circuits,  as  may  be  desired. 

Fourth,  That  the  lighting  circuits  may  be  divided 
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between  any  pair  of  dynamos  without  reversing  the 
arcs. 

Fifth,  That  the  lighting  and  power  circuits  may  be 
operated  from  the  same  or  different  sets  of  machines 
as  desired. 

Sixth,  That  the  above  combination  should  be  so  made 
that  it  would  be  impossible  to  throw  a  pressure  of  220 
volts  on  to  the  lighting  circuits  under  any  condition. 

It  was  determined  that  these  conditions  could  best 
be  satisfied  by  installing  the  dynamos  in  pairs,  each 
pair  being  connected  to  an  individual  engine,  and  the 
plant  was  installed  accordingly.  The  power  circuit 
runs  from  bus-bars  totally  independent  from  those 
supplied  for  the  light  circuits,  the  latter  being  run  in 
conjunction  at  any  time  desired  by  means  of  switches. 
For  the  control  of  the  light  are  furnished  two  entirely 
independent  sets  of  bus-bars,  one  set  connecting  the 
feeders  to  the  dynamos  on  the  left  hand  side  of  each 
engine,  and  the  other  set  to  the  right  hand  dynamo. 
Further  switching  arrangements  have  been  provided, 
so  that  the  entire  lighting  system  may  be  run  from 
either  side  of  the  dynamos  on  each  engine  or  divided 
up  between  them. 

To  secure  an  economical  loading  of  the  engines  the 
lights  run  by  each  dynamo  were  balanced  up  by  ad- 
ditional switches  transferring  any  portion  of  the  load 
from  one  dynamo  to  the  other.  The  system  of  switch- 
ing also  permits,  if  desired,  either  one  or  both  of  the 
small  dynamos  to  be  thrown  in  multiple  on  either  side 
of  the  light  circuit,  if  for  any  reason  one  side  should  be 
too  heavily  loaded  for  the  balancing  switches  to  take 
up. 

The  total  current  produced  by  the  generators  was  di- 
vided into  three  parts  at  the  switchboard,  these  being 
first,  the  power  circuit  of  220  volts;  second,  the  circuit 
for  arc  lights ;  and  finally,  the  circuit  for  incandescent 
lights. 

The  current  passing  out  on  these  circuits  is  inde- 
pendently measured  by  Thompson  recording  watt 
meters,  and  the  output  from  each  circuit  is  indicated 
by  Weston  illuminated  dial  ampere  and  volt  meters. 

The  generating  plant  consists  of  eight  Siemens  & 
Halske  external  armature  standard  commutator  ma- 
chines; eight  being  of  100  kilowatt  capacity  each  and 
two  being  of  35  kilowatts  each.     The  dynamos  are  of 
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1he  well  known  Siemens  &  Halske  type,  the  fields  be- 
ing placed  within  the  armatures.  These  armatures 
are  of  the  Gramme  type,  and  the  windings  are  con- 
structed of  copper  bars  insulated  from  each  other  and 
the  core  by  fibre  insulation,  the  external  portion  of  the 
winding  forming  the  commutator.  The  result  of  this 
construction  is  to  secure  a  very  small  difference  of 
voltage  between  adjoining  bars  and  to  prevent  com- 
pletely the  burning  out  of  the  armature  under  exces- 
sive overload.  It  also  diminishes  to  a  minimum  the 
internal  resistance  of  the  dynamo.  Tests  of  this  plant 
have  already  shown  high  efficiency  for  these  machines, 
and  they  have  been  frequently  operated  at  fifty  per 
cent  beyond  their  rated  capacity. 


trolling  the  arc  and  incandescent  lights  throughout 
the  building.  Each  djmamo  is  supplied  with  a  3  pole 
main  switch,  regulating  rheostat,  circuit  breaker  and 
Weston  illuminated  dial  ampere  meter. 

On  the  center  panel  are  placed  2  voltmeters,  1  Wes- 
ton ground  detector,  3-2000  ampere  ammeters,  also 
3  Thompson  recording  watt  meters,  having  capacity 
of  2000  amperes  each.  The  volt  meter  switch  is  so 
arranged  that  either  volt  meter  can  be  used  for  the 
purpose  of  throwing  in  additional  machines  in  multi- 
ple, but  in  normal  use  these  instruments  are  used  for 
ascertaining  the  voltage  of  the  pair  of  dynamos  run- 
ning in  series. 

On  the  center     panel  are  also     placed     the     large 
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From  the  dynamos  current  is  carried  to  the  proper 
sections  of  the  switchboard  through  stranded  cables, 
each  having  an  area  of  1,000,000  circular  mils,  the 
cables  being  run  in  iron  pipes  filled  with  insulating 
compound  and  imbedded  in  the  concrete  floor. 

The  switchboard  is  of  marble  and  constructed  on 
the  panel  type,  having  a  length  of  forty  feet,  and  being 
divided  into  ten  panels  and  one  central  paneir  Four 
of  the  panels  are  mounted  with  apparatus  for  the  con- 
trol of  the  eight  dynamos,  each  pair  of  dynamos  occu- 
pying one  panel.  Two  panels  are  filled  with  the 
switches  and  circuit  breakers  necessary  for  the  control 
of  the  sixteen  elevators  and  the  motor  circuits,  and  the 
remaining  four  panels  are  devoted  to  the  switches  con- 


switches  for  transferring  the  load  to  the  various  sets 
of  bus-bars,  and  also  the  switches  connecting  or  sep- 
arating the  light  and  power  arcuits.  Switch  connec- 
tions are  also  provided  for  supplying  the  entire  build- 
ing from  the  street  circuit,  if  at  any  time  in  the  future 
this  course  may  be  deemed  advisable. 

The  current  generated  by  the  dynamos  is  brought  to 
this  center  panel  by  a  system  of  eight  bus-bars,  where 
it  is  divided  up  into  the  various  portions  and  fed  out 
to  the  light  circuit  switches  and  to  the  switches  on  the 
elevator  and  motor  panels. 

The  entire  bus-bar  systems  consists  of  massive  bare 
copper  bars  and  is  entirely  without  the  use  of  insulated 
cables  except  in  connecting  the  dynamo  and  switch- 
board as  stated,  and  of  course  in  the  distribution  of  the 
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various  building  circuits.  The  power  pauels  of  the 
switchboard  control  the  16  Sprague-Pratt  expansion 
sheave  electric  elevators  and  the  various  motor  circuits, 
each  circuit  being  protected  by  a  double-pole  main 
switch  and  an  automatic  circuit  breaker.  In  this  connec- 
tion it  is  interesting  to  note  that  while  both  the  light- 
ing and  power  circuits  are  operated  simultaneously 
from  the  same  set  or  sets  of  machines,  the  regulation 
in  practice  is  found  to  be  so  close  as  to  render  the  var- 
iation in  the  incandescent  lights  inappreciable.  It 
may  be  readily  imagined  the  fluctuation  in  load  is  very 
great,  as  the  use  of  the  elevators  alone  throws  on  a  var- 
iation in  load  of  from  0  to  1000  amperes.  As  is  evi- 
dent, the  building  is  wired  on  the  simple  two-wire  sys- 
tem for  110  volt  lighting  and  the  switchboard  effects 
such  combination  between  the  lighting  and  power  cir- 
cuits, that  while  the  two  dynamos  of  an  engine  set  are 
each  carrying  an  incandescent  and  arc  lighting  load  at 
110  volts,  the  two  dynamos  are  also  coupled  in  series 
and  carrying  a  power  circuit  at  220  volts. 

The  lighting  of  the  building  proper  and  particularly 


of  the  Emporium  is  beyond  compare  with  anything 
in  the  West  in  the  way  of  decorative  lighting  effects 
for  a  mercantile  establishment.  The  results  attained 
resemble  most  closely  those  looked  for  in  the  lighting 
of  exposition  buildings  and  indeed  the  lighting  of  the 
great  dome  over  the  elaborate  bronze  orchestra  stand 
and  cafe  in  the  Emporium  is  a  marvel  of  beautiful  ef- 
fects. From  the  very  outset  the  brilliancy  of  the  es- 
tablishment coupled  with  the  excellent  music  that  is 
there  heard  on  concert  evenings,  together  with 
the  infinite  variety  of  displays  exhibited  has 
found  favor  with  the  public.  The  dome  con- 
tains approximately  1S00  16-candle  power  in- 
candescent lamps,  while  the  corridors  are  brilliantly 
illuminated  with  Bergmann  arc  lamps  and  the  side 
walks  and  store  fronts  being  lighted  with  Manhattan 
enclosed  arcs.  The  entire  wiring  together  with  the 
placing  of  the  Bergmann  arcs  was  done  by  Mr.  Forst 
and  in  addition  to  the  electrical  plant  proper,  Mr. 
Brook-Bidley  installed  the  Mahattan  lamps. 

The  steam  plant  is  of  model  excellence  and  no  ex- 
pense has  been  spared  to  make  it  perfect  in  every  re- 


gard. Briefly  expressed,  the  entire  plant  has  been  in- 
stalled on  the  most  modern  designs  and  in  regard  to 
efficiency,  durability  and  high-grade  workmanship,  it 
ranks  among  the  best.  The  boiler  plant  consists  of 
four,  250  horse-power  internally  fired  boilers  of  the  ma- 
rine type  combined  with  the  Howden  forced  combus- 
tion system,  in  which  hot  air  is  taken  from  the  top  of 
the  boilers  and  forced  through  the  furnaces.  Not  only 
the  steam  pipings,  but  every  inch  of  the  boilers  and 
all  other  steam  parts  are  heavily  covered  with  felting 
and  and  entire  pumping,  piping  and  condensing  plant 
is  in  duplicate  so  as  to  provide  for  any  possible  emer- 
gency. The  boiler  plant,  besides  supplying  steam  for 
electric  installation,  supplies  the  power  and  heating 
system  as  well  as  the  laundry,  kitchen  and  restaurant 
connected  with  the  building. 

The  engines  to  operate  these  dynamos  are  of  the 
Union  Iron  Works  vertical  triple  expansion  condensing 
type,  being  a  modification  of  the  type  built  by  them  for 
the  Market  Street  Railway  Company  and  were  de- 
signed especially  for  direct  connection  to  Siemens  & 
Halske  dynamos.  The  cranks  are  each  placed  at  an 
angle  of  120  degrees,  thus  insuring  a  perfect  balance  of 
all  moving  parts,  and  the  governing  is  entirely  con- 
trolled on  high  pressure  valves,  each  pair  of  dynamos 
being  connected,  one  at  either  end  of  the  shaft  of  the 
engine  supported  by  outboard  bearings.  The  balance 
of  the  unit  has  been  made  so  equal  that  it  is  found 
that  the  weight  of  the  dynamo  armatures  is  ample  to 
give  the  closest  regulation  and  steadiness  of  running 
without  the  addition  of  usual  heavy  and  dangerous  fly 
wheels. 

The  quantity  of  water  obtainable  was  quite  insuffi- 
cient for  condensing  purposes,  and  therefore  a  system 
of  condensation  is  employed  whereby  air  is  used  in 
the  place  of  water,  using  merely  a  spray  of  water  to 
cool  the  air.     This  design  gives  excellent  results. 

Considered  from  an  engineering  standpoint,  the  in- 
stallation placed  in  the  Parrott  Building  constitutes 
the  highest  attainments  possible  in  an  isolated  plant 
and  every  improvement  that  could  add  to  its  durability, 
reliability  or  efficiency  has  been  placed,  and  that  it  re- 
flects great  credit  on  all  concerned  in  its  construction, 
is  not  to  be  doubted. 


A  GOOD  PAPEE,  EDITORIALLY  AXD  MECHAN- 
ICALLY. 

"I  have  just  read  the  May  and  June  numbers  of  the 
Journal  of  Electricity,  having  found  them  among  a  lot 
of  papers  on  my  desk.  I  do  not  know  whether  they 
are  sent  here  to  Hotel  del  Coronado  or  not.  We  get 
so  many  papers  that  I  can  not  keep  track  of  them,  but 
the  Journal,  editorially  and  mechanically,  is  such  a 
good  paper  that  I  would  like  for  you  to  send  it  to  my 
address  and  have  it  marked  'personal'  if  you  can,  so 
that  I  will  be  sure  to  see  it  personally.  Send  bill  and 
I  will  have  the  cashier  remit."         E.  S.  BABCOCK, 

Mgr.  Hotel  del  Coronado. 

Coronado.  Cal. 
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transmission 


THE  NIAGARA-BUFFALO  TRANSMISSION. 

The  16th  of  November,  1896,  marks  an  epoch  in  the 
history  of  Buffalo  and  one  in  which  the  whole  manufac- 
turing- aspect  of  that  busy  city  within  a  short  time  may 
be  metamorphosed.  One  minute  after  midnight,  with 
the  closing  of  five  sets  of  switches  the  power  from  the 
cataract  at  Niagara  was  brought  into  the  City  of 
Buffalo. 

The  history  of  the  generating  station  of  the  Niagara 
Falls  Power  Company  is  already  so  well  known  that 
it  will  not  be  referred  to  except  to  say  that  the  three 
great  two-phase  generators  are  all  in  use  furnishing 
power  to  the  factories  in  and  immediately  around  Ni- 
agara. The  most  recent  addition  to  the  power-house 
equipment  is  one  of  the  General  Electric  Company's 
converters  to  take  the  two-phase  current  from  the  gen- 


in  the  hands  of  a  sub-company  entitled  "The  Cataract 
Power  &  Conduit  Co." 

The  two-phase  current  starting  from  the  generators 
in  the  power-house  is  led  first  to  the  switchboard  and 
then  in  lead-covered  cables  through  the  covered 
"Bridge  of  Sighs"  which  passes  over  the  canal  of  the 
Niagara  Falls  Power  Company  to  a  spacious  trans- 
former house  which  has  been  erected  on  the  opposite 
side  of  the  canal.  Here  the  cables  are  connected  to 
four  switches  on  a  blue  marble  switchboard.  From 
this  board,  they  pass  to  the  step-up  transformers,  the 
largest  in  the  world,  erected  on  a  platform  at  one  end 
of  the  power-house  and  placed  over  an  air-tight  cham- 
ber. Each  has  a  capacity  of  935-kw  or  1250-hp  and 
stands  91  inches  high  on  a  base  "64x56,"  and  weighs 
25,000  lbs. 

The  problem  of  cooling  these  transformers  has  been 
solved  by  driving  a  blast  of  cold  air  up  through  the 
air  passages  provided  in  the  core  and  coils.  The  blast 
is  furnished  by  a  large  blower  driven  by  a  5-hp,  multi- 
polar motor  which  is  belted  to  it.     It  is  in  these  trans- 


FIGURE  1-THE  1250  H.  P.  STEP-UP  TRANSFORMERS  AT  NIAGARA 


erators  at  2,200  volts  and  turn  direct  current  into  the 
lines  of  two  or  three  railroad  companies  at  a  pressure 
of  from  575  volts  to  600  volts. 

When  the  question  of  the  transmission  of  powerfrom 
Niagara  to  Buffalo  was  under  discussion,  the  merits  of 
the  three-phase  system  as  compared  with  the  two- 
phase  system  for  transmission  purposes  were  can- 
vassed. It  was  shown  to  the  satisfaction  of  the  Power 
Company  that,  in  using  the  three-phase  system  for 
transmission,  a  large  economy  could  be  made  in  the 
transmission  installation,  and  the  three-phase  system 
of  the  General  Electric  Company  was  selected. 

The  current  from  the  Falls  is  generated  by  the  Niag- 
ara Falls  Power  Company  which  transmits'  the  power 
as  far  as  the  city  limits  of  Buffalo.  All  the  construc- 
tion work  in  connection  with  this  installation  was  ef- 
fected by  the  Cataract  Construction  Companv,  while, 
the  distribution,  after  it  has  reached  the  city  limits,  is 


formers  that  the  two-phase  sysem  is  abandoned  and 
the  current  given  three  phases,  and  raised  from  2,200 
volts  alternating  to  11,000  volts.  Provision  is  also 
made  in  these  transformers  for  raising  the  voltage  to 
22,000  volts  as  soon  as  higher  pressure  shall  have  be- 
come necessary. 

From  the  transformers  three  cables  pass  to  the  high 
tension  switchboard  standing  beside  them.  This 
.switchboard  is  also  of  marble  and  carries  three  high 
tension  switches,  each  switch  being  separated  by  a 
marble  barrier  about  one  inch  thick.  This  partition 
prevents  arcing  from  switch  to  switch  at  the  high 
pressure  used.  The  switchboard  also  carries  current 
indicators  and  three  special  fuse  carriers.  From  the 
transformer  house,  the  wires  pass  through  lightning  ar- 
resters to  the  first  pole  of  the  pole  line  standing  im- 
mediately in  the  rear  of  the  building. 

The  pole  line  erected  by  White,  Crosby  &  Co.  runs 
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along  one  side  of  a  special  right  of  way  30  feet  wide. 
The  number  of  poles  in  this  line  is  about  21,000;  they 
range  from  35  to  65  feet  in  length  and  are  set  about  75 
feet  apart.  Each  pole  is  provided  with  two  12  foot 
cross-arms  for  the  transmission  line,  and  one  small 
cross-arm  for  a  telephone  line.  Each  side  of  cross- 
arm  has  space  for  three  pins  to  carry  three  in- 
sulators, provision  being  thus  made  for  four  circuits 
of  three  wires  apiece;  the  capacity  of  each  circui! 
being  5,000-hp  at  11,000  volts  pressure,  and  10,000- 
hp.  at  22,000  volts  pressure.  On  the  outside  of  each 
upper  cross-arm  is  a  small  iron  pin  18  inches  high, 
which  serves  to  carry  a  galvanized  barbed  wire  used  as 
a  lightning  conductor  and  connected  to  the  ground  at 
the  foot  of  every  fifth  pole. 

The  insulators  used  are  of  the  double  petticoat  pat- 
tern. Each  weighs  about  12  pounds  and  is  provided 
with  two  angular  grooves  in  the  bottom,  which  effect- 


cable  is  rubber  covered  and  sheated  with  lead,  and  is 
of  the  same  diameter  as  the  overhead  conductor.  It 
is  laid  in  a  subway  consisting  of  vitrified  tile  ducts, 
each  duct  having  a  hole  three  inches  in  diameter.  The 
sub-way  consists  of  twelve  of  these  ducts,  laid  eighteen 
inches  below  the  surface  of  the  ground,  and  sur- 
rounded on  all  sides  by  four  inches  of  concrete.  Three 
ducts  only  are  in  present  use.  The  insulation  of  these 
cables  was  tested  to  withstand  80,000  volts. 

The  sub-way  terminates  in  a  small  brick  structure 
erected  in  the  rear  of  the  Niagara  Street  Power-House 
of  the  Buffalo  Railway  Company.  This  contains  the 
step-down  transformers.  On  entering  this  small 
house,  the  wires  are  connected  to  another  switchboard 
carrying  high  voltage  switches  and  fuse  carriers  separ- 
ated by  partitions  of  marble  in  the  same  manner  as 
on  the  high  tension  switchboard,  at  the  Niagara  Falls 
end  of  the  transmission.     From  this  board,  cables  are 


FIGURE  3-THE  STEP  DOWN  TRANSFORMERS  AT  BUFFALO 


ually  prevent  any  moisture  getting  to  the  central  pin 
on  which  the  insulator  is  placed.  The  outside  of  the 
insulator  is  provided  with  a  gutter  running  to  a  point 
on  each  side  to  carry  off  the  water.  These  insulators 
were  subjected  to  a  rigid  test  of  40,000  volts  alternat- 
ing, to  determine  the  electrical  resistance,  and  not  un- 
til they  had  withstood  this  pressure  satisfactorily  were 
they  accepted. 

The  length  of  the  line  is  twenty-six  miles.  The  over- 
head conductors  are  of  bare,  stranded  copper,  each 
conductor  having  a  diameter  of  350,000  circular  mils, 
and  each  lies  in  agrooveat  the  apex  of  the  insulators. 
When  the  line  approaches  the  station  at  Buffalo,  which 
it  does  along  the  banks  of  the  Erie  Oanal,  it  is  charged 
from  overhead  to  underground ;  the  wires  passing  from 
the  last  pole  into  a  small  brick  terminal  house.  In 
this  house,  connections  are  made  with  the  underground 
cables  through  lightning  arresters.    The  underground 


carried  through  lightning  arresters  to  the  transform- 
ers, of  which  there  are  three,  two  being  ki  use  and  the 
third  held  in  reserve.  Each  weighs  7,000  lbs.,  is  82 
inches  high  with  a  base  measurement  of  47  by  36.  In 
the  step-down  transformers,  the  pressure  is  reduced 
from  10,700  volts  to  370  volts.  A  system  of  cooling 
the  transformers  similar  to  that  used  with  the  step-up 
transformers  at  the  Niagara  end  is  used. 

From  the  step-down  transformers,  the  three-phase 
current,  divided  into  two  circuits,  passes  over  six 
cables  to  the  main  floor  of  the  Power  House  of  the 
Buffalo  Railway  Company,  where  they  are  connected 
to  another  switchboard.  Thence  they  pass  to  the  two 
rotary  converters,  each  of  500  h.p.  capacity.  These 
converters  are  six-pole  machines,  and  in  their  opera- 
tion, the  three-phase  alternating  current  at  370  volts 
is  changed  into  direct  current  at  500  volts,  suitable 
for  delivery  to  the  feeder  line  of  the  electric  street 
railway.     Each  converter  armature  is  provided  with 
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three  collector  rings  at  one  side  and  a  commutator  at 
the  other,  and  may  be  started  either  by  the  alternat- 
ing current  or  by  direct  current  from  the  railway  lines. 
The  converters  may  be  used  in  parallel  with  the  other 
generators,  or  the  current  can  be  thrown  directly  into 
the  feeders  of  the  railway  system. 

The  lightning  arresters  of  the  Wirt  type  have  been 
especially  designed  for  heavy  voltage  transmission 
work  and  are  single  pole.  They  consist  of  strips  of 
marble  upon  which  are  mounted  eleven  cylinders  so 
as  to  give  one  air  gap  space  of  1-32  in.  for  each  one 
thousand  volts,  with  an  allowance  of  25  per  cent  rise 
in  the  potential.  In  the  action  of  the  arrester,  the 
large  metal  cylinders  serve  to  chill  the  arc  so  that,  on 
reversal  of  the  current,  the  arc  is  extinguished,  no  de- 
pendence being  placed  upon  any  non-arcing  property 
of  the  metal  to  put  out  the  arc.  In  order  to  limit  the 
current  on  short  circuit,  and  thus  the  heating  effect, 
a  special  solid  graphite  rod  of  low  non-inductive  re- 
sistance is  used.  The  arresters  are  similar  to  those 
used  on  the  Big  Cottonwood  transmission  at  Salt  Lake 
City,  which  have  effectually  protected  the  machinery 
in  many  severe  storms  and  are  now  being  used  exten- 


ly  assumed  the  business  management  of  the  Journal  of 
Electricity,  has  resigned  the  latter  position  and  left 
for  New  York  City,  where  he  has  become  identified 
with  Katz's  well  known  Advertising  Agency. 

Mr.  George  J.  Henry,  Jr.,  of  the  Pelton  Water 
Wheel  Company,  and  who  is  engineer  for  the  New 
York  office  of  that  concern,  was  married  on  November 
25th  at  San  Francisco,  to  Miss  Clarisse  Adele  Fisher, 
a  daughter  of  Mr.  and  Mrs.  H.  S.  Fisher  of  this  city. 
Mr.  Henry  is  a  Californiam,  who  first  became  promi- 
nent through  his  official  connection  with  the  Editorial 
Department  of  the  World's  Columbian  Exposition, 
since  which  time  he  has  been  connected  with  the  en- 
gineering department  of  the  San  Francisco  office  of 
the  Pelton  Company.  He  is  an  occasional  contributor 
to  the  Journal  of  Electricity  and  other  magazines. 
Their  friends  at  the  Golden  Gate,  in  extending  con- 
gratulations to  the  happy  couple,  wish  them  unbound- 
ed success  and  happiness  in  their  new  home. 


FIGURE  3-THE  ROTARY  CONVERTERS  AT  BVJFFALO 


sively  in  transmissions  where  high  voltages  are  em- 
ployed. 

The  entire  apparatus  used  in  the  transmission  of 
the  current  from  Niagara  Falls  to  Buffalo  is  from  the 
shops  of  the  General  Electric  Company,  having  been 
designed  especially  for  this  service. 


PERSONAL. 

Mr.  J.  H.  Follis,  of  the  enterprising  Brooks-Follis 
Electric  Company,  has  returned  from  a  business  trip 
to  New  York  and  other  Eastern  cities. 

Mr.  Willard  Ives  Warriner,  long  prominent  in  elec- 
trical circles  in  Honolulu,  H.  I.,  where  he  was  for  some 
time  electrical  inspector  for  the  Honolulu  Board  of 
Fire  Underwriters,  has  left  the  Islands  and  has  located 
in  Los  Angeles. 

Mr.  H.  A.  Heywood,  President  of  the  West  Coast 
Advertising  and  Publishing  Company,  and  who  recent- 


ELECTRICTY  HID  IT,  OF  COURSE. 
Nearly  all  the  bells  in  town  have  been  on  a  spree 
during  the  past  two  days,  and  "whether  it  just  hap- 
pened so,  or  if  the  electricity  in  the  air  is  the  cause, 
is  a  question.  i 

Saturday  night,  during  the  little  thunder  storm  to 
which  the  town  was  treated,  the  big  bell  at  the  fin; 
department  would  tap  with  everj  flash  of  lightning. 
Yesterday  morning,  the  bell  that  for  twenty  years  has 
not  struck  the  hour  at  the  clock  building,  attempted 
to  revive  memories  of  the  past,  and  tolled  off  eleven 
solemn  strokes;  people  who  heard  it,  thought  the  vete- 
ran clock  had  begun  its  rounds  again,  but  they  were 
disappointed. 

At  six  o'clock  yesterday  morning,  the  chimes  at  the 
Fithian  tower  continued  to  ring  after  the  hour  had 
struck,  and  as  in  the  case  of  the  town  clock,  no  reason 
can  be  given. — Santa  Barbara,  Cal.,  Independent. 
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ELECTRIC  POWER  ON  THE  B.  &  O.:    By  T.  Fitz- 
gerald, Genl.  Supt.  B.  &  O.  Railroad. 

It  is  with  some  little  hesitancy  that  I  write  even  a 
short  sketch  on  a  subject  which  has  been  so  exhaust- 
ively dealt  with  from  its  several  aspects;  however,  if 
public  interest  still  remains  active  in  following  the  re- 
sults of  this  great  enterprise  and  undertaking  on  the 
part  of  the  B.  &  O.  R.  R.,  it  is  with  pleasure  that  I  re- 
view its-  growth. 

It  was  in  the  pioneer  days  of  electric  lighting,  that 
the  B.  &  O.  R.  R.  installed  its  first  electric  light  plant 
for  the  purpose  of  furnishing,  in  a  small  way,  arc 
lights  at  several  of  its  points  in  Baltimore.  Since  that 
time  the  railroad  has  found  it  advisable  and  to  its  in- 
terest, to  take  up  the  use  of  electricity  both  as  a  means 
of  light,  as  well  as  motive  power,  probably  more  ex- 
tensively than  any  other  steam  railway  corporation, 
and  the  results  have  been  both  successful  and  gratify- 
ing. 

The  adaptibility  of  the  various  applications  of  elec- 
trical energy  as  viewed  from  the  point  of  economy  is 
shown  by  making  a  comparison  of  its  equipment  of  but 
a  few  years  ago,  with  that  of  the  present,  which  has 
grown  to  the  extent  that  this  railroad  is  now  operating 
thirteen  plants,  with  two  additional  ones  now  under 
consideration,  representing  in  all  some  1,500  2,000 
candle-power  arc  lights,  9,500  16  candle-power  incan- 
descent lights,  and  3,300  horse-power  in  the  shape  of 
power. 

Among  this  list  of  stations,  one  of  recent  and  great- 
est interest,  is  the  one  located  in  Baltimore,  commonly 

known  "Belt  as  the  Tunnel  plant,"  which  has  a  rated 
capacity  of  4,-500  horse-power.  Due  to  the  difficulty 
and  uncertainty  of  a  ferry  transfer,  particularly  in  the 
winter  time,  on  account  of  navigation  being  closed  and 
the  railroad  being  dependent  upon  this  connecting  link 
at  Baltimore,  coupled  with  the  desire  to  lower  the 
schedule  time  of  its  trains  running  between  Washing- 
ton, Baltimore,  Philadelphia  and  New  York,  the  ques- 
tion arose  as  to  how  this  might  best  be  accomplished. 
After  careful  consideration,  it  was  finally  decided  to 
construct  underneath  the  city  of  Baltimore,  a  suitable 
underground  tunnel.  At  the  inception  of  this  great 
undertaking  no  definite  plan  had  yet  matured  as  to 
the  exact  manner  in  which  trains  should  be  operated 
through  this  tunnel. 

In  189*2,  when  the  tunnel  was  nearing  completion,  it 
was  found  necessary  at  once  to  take  up  the  question 
of  determining  quickly  and  definitely  how  these  trains 
should  be  handled,  because  on  account  of  the  great 
length  of  this  tunnel  (which  is  about  one  and  one-half 
miles)  it  was  decided,  from  experience  in  this  direc- 
tion, that  some  different  means  of  motive  power  than 
steam  or  some  means  of  ventilation,  would  be  required, 
not  only  as  a  matter  of  safety  and  convenience  in  oper- 
ation, but  considered  from  a  point  of  comfort  to  passen- 
gers, and  employes  of  the  road. 

After  considering  all  points  in  favor  of  and  against 
the  several  plans  submitted  for  accomplishing  the  re- 


sults desired,  it  was  in  May,  1892,  that  the  contract 
was  formally  closed  for  installing  a  suitable  electric 
plant  together  with  specially  constructed  electric  loco- 
motives for  the  purpose  of  hauling  freight  and  passen- 
ger trains  through  this  tunnel.  From  the  above  date, 
progress  in  the  way  of  perfecting  plans  and  arrange- 
ments was  rapid,  and  in  May,  1893,  ground  was  broken 
for  the  power  house,  which  was  to  furnish  power  for 
the  operation  of  these  electric  locomotives. 

This  work,  together  with  the  overhead  construction, 
progressed  uninterruptedly  until  its  completion  in 
June,  1891.  On  June  27,  1S94,  the  first  trial  trip  over* 
the  Belt  Line  with  the  electric  locomotives  was  made. 
The  entire  length,  including  the  tunnel  proper  and  its 
approaches  from  either  end,  at  that  time  was  about 
three  miles.  This  trial  trip  was  satisfactory,  and  on 
August  4,  the  electric  locomotives  went  into  regular 
service,  and  have  been  in  use  up  to  the  present  time, 
pulling  all  freight  trains. 

While  those  who  had  examined  into  the  operation 
and  pulling  power  of  these  electric  locomotives,  were 
confident  of  their  ability  to  perform  the  work  required, 
it  was  not  until  October  of  the  same  year  that  all 
doubts  as  to  this  were  dispelled.  It  was  on  the  fourth 
day  of  that  month,  due  to  some  misunderstanding  on 
the  part  of  the  operator  that  two  trains  numbering  in 
all  forty-four  loaded  cars,  together  with  three  dead 
steam  locomotives  all  coupled  together,  were  stopped 
in  the  tunnel  and  started  again  by  the  electric  locomo- 
tive, which  did  its  work  apparently  as  easily  as  with 
any  ordinary  train. 

It  was  on  a  five-tenths  grade  that  this  performance 
was  made,  the  total  weight  of  the  train  being  nearly 
2,000  tons.  The  electric  locomotive  with  this  load,  de- 
veloped a  speed  of  about  eight  miles  per  hour,  exert- 
ing at  times  over  an  eight-tenths  grade  at  the  extreme 
end,  a  drawbar  pull  of  about  62,000  pounds. 

In  the  way  of  speed,  with  an  ordinary  passenger 
train,  fifty  miles  per  hour  has  been  attained  up  this 
grade. 

For  some  time  after  these  locomotives  were  put  in 
service,  a  great  many  railroad  men,  myself  included, 
were  skeptical  as  to  the  results  they  would  ultimately 
produce,  but  from  a  practical  standpoint,  I  am  free  to 
say  that  the  electrical  ^comotives  operated  by  the 
Baltimore  &  Ohio  Railroad  on  the  Baltimore  Belt  Line 
are  without  question  a  perfect  success. 

This  latter  statement  confirms  itself  by  the  fact  that 
we  are  now  making  additional  extensions  which,  when 
completed,  will  give  a  total  length  over  which  these 
electric  locomotives  will  operate,  of  about  four  and 
one-half  miles. 


A  PATRIARCH  WITH  DIVERSIFIED  INTERESTS. 

The  new  street  car  tickets  have  arrived.  They  have 
on  one  side  a  fine  lithograph  of  the  old  Mission  under 
which  is  the  inscription:  "Built  in  1776.  C.  W.  Miller, 
president." — Santa  Barbara,  Cal.,  Independent. 
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EDITORIAL. 


INSULATED 
UNDERGROUND 


Considerable  attention  has  again 
been  called  to  insulating  underground 
conduits  by  the  introduction  of  what 
seems  to  be  the  best  form  offered  up 
CONDUITS  t0  the  present  time  by  the  Interior 
Conduit  and  Insulation  Company 
of  New  York,  and  recently  described  in  many  of 
the  technical  journals.  The  question  of  an  insulating 
conduit  is  an  old  one  and  when  underground  conduits 
were  first  established,  insulation  was  considered  to  \f 
one  of  the  greatest  requirements;  the  conduits  then 
offered  were  not  practical  in  construction,  being  made 
of  asphaltum  blocks  which  would  not  remain  in  align- 
ment and  in  consequence  the  system  has  fallen  iuto 
disuse;  the  conduit  is  uow  merely  considered  as  a  hole 
in  the  ground  without  other  office  but  that  of  simply 
mechanically  protecting  the  cables.  The  question  naw 
arises  of  determining  whether  it  would  not  be  possible 
to  obtain  a  better  conduit  and  cheaper  installation  of 
cables  where  the  conduit  itself  is  an  insulating  one 
and  the  manhole  system  carefuly  worked  out  along  the 
same  lines. 

The  problem,  however,  is  more  complicated  than 
appears  from  the  first  statement  and  the  failure  of  the 
early  insulating  systems  was  not  entirely  due  to  the 
mechanical  imperfections  of  construction,  but  also  to 
the  fact  that  although  it  may  be  possible  to  exclude 
water  from  the  duct  system,  it  is  never  possible  to  en- 
tirely exclude  moist  air  which  will  ultimately  con- 
dense within  the  ducts  and  deliver  a  very  considerable 
amount  of  water  to  the  walls  of  the  system,  making 
it  as  necessary  to  obtain  careful  insulation  within  the 
conduit  itself  not  only  from  the  ground  but  from  the 
adjacent  cables  as  would  be  necessary  were  the  in- 
sulating features  altogether  abandoned.  Further- 
more, such  a  system  of  construction  seems  apt  to  facil- 


itate complicated  faults  in  any  system  where  defects 
may  occur  in  the  cables  themselves;  should  a  leak 
occur  the  insulating  character  of  the  conduit  would 
prevent  an  immediate  burn  out  of  the  cable,  but  it 
would  not  prevent  a  leak  occurring  between  two 
neighboring  cables  which  might  both  be  faulty  as  the 
currents  follows  along  the  film  of  condensed  moisture 
and  along  the  lead  covering  of  the  cables,  should  lead 
covered  cables  be  used  in  the  system.  Indeed,  these 
troubles  with  semi-insulating  ducts  have  lead  to  the 
general  method  of  grounding  the  lead  of  all  cables  as 
frequently  as  possible;  for  until  this  practice  became 
general  it  was  found  that  many  mysterious  burn-outs 
occured  simultaneously  at  different  points  of  the  sys- 
tem. In  these  instances  the  leaking  currents  follow- 
ing along  the  lead  covering  to  a  weak  point  in  any 
other  cable  within  the  ducts. 

Should  it  be  possible  to  abandon  leaded  cables  alto- 
gether with  an  insulating  conduit  system,  it  would  ap- 
pear possible  to  maintain  pure  air  by  a  drying-out 
apparatus  and  with  such  a  construction  the  insulating 
conduit  system  would  be  efficient,  and  though  greater 
reliability  would  be  secured,  it  is  questionable  whether 
a  great  amount  of  expense  would  be  saved  were  these 
practices  introduced. 


It  is  the  experience  of  every  elee- 
water  *™     installation     operated    by   water 

power  in  the  West,  if   not   throughout 
WHEEL 

the  entire  country,  that  he  greatest  dif- 

REGULATION  neuity  in  the  way  of  securing  perfect 
service  rests  in  the  governing  of  the 
water  wheel,  and  this  is  true  whether  the  wheels  be 
of  the  turbine  or  of  the  tangential  type.  Until  a  year 
since  there  were  but  few  electrical  plants  of  magnitude 
that  had  been  able  to  improve  upon  manual  regula- 
tion, and  it  was  with  interest  engineers  watched  or 
partook  in  the  battle  between  science  and  the  laws  of 
nature  that  was  waged  in  the  efforts  to  secure  regu- 
lation that  would  prove  to  be  smooth  and  reliable  un- 
der exacting  conditions.  Science  has  at  last,  however, 
achieved  a  partial,  if  not  an  entire  victory,  but  the  sur- 
render of  the  enemy  has  not  been  an  unconditional 
one,  for  it  is  yet  necessary  in  some  cases  to  use  separate 
generators  and  transmission  lines  for  lighting  and  elec- 
tric railway  service,  nevertheless,  there  is  reason  for 
believing  that  if  it  has  not  already  been  accomplished, 
the  near  future  will  bring  about  a  satisfactory  condi- 
tion iu  the  governing  of  every  type  of  water  wheel. 

An  appreciation  of  the  difficulties  encountered  may 
be  had  by  reference  to  the  problem  which  confronted 
the  hydraulic  engineers  engaged  upon  the  construction 
work  of  the  San  Joaquin  Electric  Company  last  spring. 
Operating,  as  this  plant  is,  under  a  head  of  1411  feet 
and  with  a  running  gauge  pressure  of  609  lbs.  to  the 
square  inch,  the  conditions  at  once  present  the  most 
trying  and  severe  that  have  yet  been  assailed.  It  is 
quite  impossible  to  conceive  of  the  terrific  energy  of  a 
stream  of  water  under  this  head  without  having  wit- 
nessed it.     The  impact  of  the  water  cuts  down  cement- 


Number  5] 


THE   JOURNAL  OF    ELECTRICITY. 


81 


ed  masonry  almost  as  a  gravel  bank,  and  it  has  even 
cut  into  heavy  sheet  steel  plates  to  the  depth  of  aii 
eighth  of  an  inch  after  a  few  days  run.  The  roar  oi 
the  water  against  the  Pelton  wheels  reverberates 
through  the  canyons  of  the  San  Joaquin  for  a  distance 
of  five  or  six  miles  and  the  deflection  of  a  nozzle  for 
but  a  fraction  of  an  inch  causes  a  difference  of  over 
a  hundred  horse  power  in  the  power  of  a  wheel. 

The  end  thrust  of  the  pipe  line  under  normal  condi 
tions  is  tens  of  tons,  but  should  the  usual  flow  of  the 
water  be  disturbed  or  suddenly  checked,  then  the  end 
thrust  can  be  measured  only  by  the  hundreds  of  tons. 
Indeed  under  such  instances  the  elasticity  of  the  pipe 
makes  it  "breathe"  and  throb  like  a  giant  reptile. 

To  govern  the  water  wheels  operating  under  these 
conditions  became  a  most  trying  task  and  experience 
soon  taught  that  none  of  the  old  types  of  regulators 
would  fulfill  the  conditions.  The  enormous  force  of 
the  water,  coupled  with  the  terrific  and  almost  resist- 
less energy  of  water  ramming  and  the  readiness  with 
which  the  governor  would  throw  the  jet  beyond  the 
hair  line  of  proper  impact  for  the  desired  speed,  all 
conspired  to  defeat  achieving  the  end  sought  for.  It 
is  with  pleasure,  therefore,  that  we  record  in  anothei 
column  that  the  regulation  of  these  wheels  has  been 
brought  down  to  within  a  variation  of  within  two  per 
cent  of  normal — a  performance  which  is  considered 
satisfactory  even  in  high  class  steam  engine  practice. 

The  successful  performance  of  the  Eeplogle  gover- 
nors at  the  power  house  of  the  San  Joaquin  Electric 
Company,  together  with  the  report  of  highly  successful 
operation  of  the  Lighthipe  electric  governor  in  the 
transmission  plant  in  which  it  is  being  used  near  So- 
nora,  Cal.,  seem  to  warrant  the  belief  that  a  satisfac- 
tory governor  for  controlling  water  wheels,  and  which 
will  prevent  the  exasperating  "see-sawing"  that  has 
been  ever  present,  is  at  last  at  hand. 


OF 


The  action  of  the  Receivers  of  the 
tut:  im,n:  Baltimore  &  Ohio  Railroad  in  putting 
on  an  extra  man  to  take  up  tickets  on 
excursion  trains,  thereby  relieving  the 
SAFETY  conductor  to  give  his  full  time  to  the 
running  of  the  train,  affords  evidences 
of  the  realization  which  is  becoming  daily  more  im- 
pressed upon  corporate  managements  as  to  the  price 
of  safety.  This  action  is  the  outcome  of  much  discus- 
sion which  has  been  had  within  the  last  few  years  in 
railroad  circles  concerning  the  handling  of  excursion 
and  other  trains  carrying  large  numbers  of  passen- 
gers. A  number  of  times  accidents  have  happened  to 
these  heavily  loaded  trains  and,  almost  invariably,  in- 
vestigation developed  the  fact  that  the  conductor  was 
so  busy  taking  tickets  that  he  did  not  have  the  time  to 
pay  the  proper  attention  to  running  the  train. 

In  other  words,  it  is  the  experience  of  one  of  the 
largest  and  best  equipped  railway  systems  in  the  coun- 
try that  accidents  are  largely  due  to  false  economy  on 
the  part  of  railway  managements  in  overworking  its 
officials,  and  as  a  result  of  this  experience,  it  has  issued 


orders  relieving  conductors  on  excursion  trains  of  all 
duties  save  those  of  preserving  the  lives,  properties 
and  interests  intrusted  to  their  care.  The  moral  finds 
an  application  in  more  than  one  instance  and  nowhere 
may  the  principle  involved  find  more  timely  adoption 
than  in  many  electrical  industries,  notable  in  street 
railway  work. 

Not  long  since,  the  superintendent  of  a  large  West- 
ern railway  system  made  the  contention  that  a  man 
who  is  accustomed  to  the  use  of  air  brakes,  for  in- 
stance, is  less  fit  to  meet  an  emergency  in  street  rail- 
way work  than  is  the  man  who  has  always  stopped  his 
car  by  the  dint  of  muscle  and  the  lever  brake.  The 
contention  was,  in  brief,  that  the  system  which  uses 
modern  devices  for  the  control  of  its  cars  is  more 
liable  to  accident  than  the  one  which  has  the  time- 
tried  hand  breaks,  the  dash-board  fender  and  the  ap- 
pliances that  have  for  years  been  part  and  parcel  of 
street  railway  equipment.  It  was  maintained  that  the 
motorman  who  has  old-fashioned,  yet  reliable  devices, 
realizes  at  all  time  that  they  are  inadequate  to  meet 
every  emergency,  with  the  result  that  he  trains  him- 
self to  foresee  emergencies  and  to  avert  them.  His 
keenness  and  sense  of  perception  of  threatened  danger 
is  whetted  and  (so  the  theory  went)  in  time  of  peril 
it  is  more  safe  to  rely  on  a  sound  judgment  than  on 
a  patented  mechanism.  As  a  result  of  these  convic- 
tions, the  road  in  question  remained  wedded  to  the  old 
ideas,  but  it  should  be  added  that  it  is  overwhelmed 
with  damage  suits  for  personal  injuries  inflicted  on  its 
patrons  and  the  public.  A  deduction  from  this  false 
mode  of  reasoning  is  that  it  is  a  mistake  to  relieve  a 
motorman  of  the  arduous  duties  that  fall  upon  him 
and  if  this  conclusion  is  not  borne  out  by  the  words 
of  the  official  referred  to,  familiarity  with  the  road  it- 
self will  certainly  substantiate  it.  The  men  are  over- 
worked and  underpaid;  above  all  they  are  uncomfort- 
able and  accidents  are  not  a  cause  of  wonder. 

Electric  railway  practice  nearly  approaches  that 
of  standard  steam  roads  in  many  lines  and  the  exper- 
ience of  the  latter,  being  far  more  ripe,  deserves  the 
respectful  consideration  of  the  former,  hence  when  a 
pioneer  among  trunk  lines  announces  that  the  best  pre- 
ventive against  accident  on  trains  carrying  large  num- 
bers of  passengers  is  to  lessen  the  duties  of  the  man  in 
charge,  the  advice  should  not  be  lightly  heeded.  The 
lightening  of  duties  is  but  a  another  name  for  making 
a  man  more  comfortable  and  as  contentment  comes 
with  comfort,  so  the  most  perfect  service  can  be  at- 
tained only  when  employes  are  skilled,  faithful  and 
contented.  Of  these,  contentment  is  the  too-frequent- 
ly-over-looked factor,  but  it  is  indispensible. 

Here  rests  the  secret  of  the  greatest  security  from 
accident :  Underwork  rather  than  overwork  the  men 
who  are  custodians  of  corporate  interests,  make  them 
contented  even  at  the  cost  of  satisfactory  wages,  the 
best  of  equipments  and  the  most  reliable  of  safeguards, 
or  otherwise  the  expense  of  damage  suits  will  o'er  top- 
ple the  preventive  investment. 
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THE  PRINCIPLES  OF  THE  TRANSFORMER :     By 

Frederick  Bedell,  New  York;  Macmillan  Company, 
1896.     8vo.,  416  pp.     Price,  $3.25. 

The  books  published  during  the  past  few  years  re- 
lating to  the  Electrical  Engineering  divide  themselves 
naturally  into  two  classes,  viz:  those  intended  for  the 
aid  of  engineers  and  designers  who  wish  to  proceed 
at  once  with  the  construction  of  apparatus  for  plants, 
and  those  for  students  wishing  to  obtain  their  know- 
ledge in  courses  and  willing  to  proceed  step  by  step 
into  a  complete  command  of  the  subject  with,  well 
laid  foundations.  This  work  belongs  to  the  latter 
class  and  in  spite  of  an  exceedingly  sarcastic  review 
written  in  one  of  the  London  papers  by  Dr.  Felming, 
we  feel  compelled  to  commend  it  to  such  students  as 
desire  thoroughly  to  understand  the  subject  of  elec- 
trical engineering.  The  author  does  not  pretend  that 
the  subject  is  here  gone  over  for  the  first  time  and  we 
conclude  from  its  perusal  that  the  last  word  has  not 
yet  been  said  concerning  the  design  of  the  practical 
transformer,  but  that  the  book  may  be  considered  as 
a  mature  step  in  the  understanding  of  both  theory  and 
practice.  The  work  belongs  properly  in  a  student's 
course  and  leads  easily  to  the  understanding  of  such 
practical  works  as  that  of  Dr.  Fleming,  which  is  other- 
wise difficult  to  read  and  more  difficult  to  reason  upon. 

It  opens  with  an  elementary  description  of  the  var- 
ious systems  of  transformer  distribution;  Chapter  II, 
being  devoted  to  notations  and  conventions,  presents 
a  formidable  system  of  symbols  and  mathematical  sub- 
stitutions which  are  not  ordinarily  considered  at  the 
beginning  of  such  a  treatise  though  we  see  no  reason 
to  criticize  such  a  collection  of  symbols  especially  as 
it  guarantees  a  single  system  of  lettering  throughout 
the  book  which  is  often  neglected  by  authors  and  be- 
comes a  serious  source  of  confusion.  Following  this 
chapter  the  real  subject  of  the  theory  of  the  transform- 
er is  taken  up.  Chapters  III  and  IV  contain  the  defin- 
itions and  formulae  of  the  magnetic  circuit  and  the 
simple  alternating  current  arranged  together,  but  not 
discussed  in  a  manner  intelligible  to  an  elementary 
student,  they  are  rather  reminders  of  what  has  been 
done  and  serve  as  reference  chapters  for  the  succeed- 
ing portion.  When  now  we  have  the  transformer  itself 
discussed  we  find  that  the  method  is  the  one  often 
criticized,  considering  the  coefficients  of  self  and  mut- 
ual induction  as  constants  and  developing  the  ideal 
mathematical  theory  which  of  course  has  not  a  definite 
physical  existence.  This  method  is  pursued  on  ac- 
count of  the  fact  that  we  have  at  present  no  mathe- 
matical power  of  discussing  the  complete  case  of  the 
actual  transformer  with  variable  coefficients  of  self 
and  mutual  induction  or  with  a  magnetic  circuit  los- 
ing energy  by  hysteresis  and  foucault  currents.  These 


quantities  are  finally  introduced  in  the  chapter  devoted 
to  the  design  and  construction  in  which 
practical  cases  are  indicated.  It  seems  to  be  a  serious 
defect  in  this  portion  of  the  book  that  the  case  given 
does  not  conform  to  the  best  practice  of  modern  engin- 
eers and  no  data  is  furnished  which  will  enable  the 
student  to  form  an  opinion  of  what  is  the  present  prac- 
tice in  design.  To  be  sure,  such  data  is  difficult  to  ob- 
tain, but  it  cannot  be  said  to  be  entirely  inaccessible 
and  as  such  would  have  properly  been  here  included. 
The  method  of  winding  described  with  copper  strips 
cut  from  sheet  metal  is  not  only  contrary  to  actual 
practice  but  is  impractical  on  account  of  the  actual  dif- 
ficulty of  insulating  over  the  sharp  edges  of  such  cut 
strips.  This  point  may  perhaps  be  considered  unim- 
portant as  any  definite  strip  may  be  rolled  from  a 
round  wire,  but  the  presence  of  the  statement  in  this 
book  that  such  strips  are  used  shows  the  author  to 
be  unfamiliar  with  prevailing  engineer  practice. 

In  the  final  chapters  on  the  experimental  deter- 
mination of  transformer  diagrams  and  transformer 
testing  the  same  academic  character  of  treatment  is 
noticeable,  practical  results  being  almost  entirely  lack- 
ing and  the  most  practical  methods  insufflcienly  de- 
scribed. This  is  especially  to  be  regretted  as  Professor 
Fleming  has  carefully  gone  over  the  subject  of  trans- 
former testing  and  has  shown  by  practical  examples 
the  comparative  accuracy  of  different  methods,  indicat- 
ing the  probable  errors  of  the  results  in  different  cases 
and  furnishing  to  engineers  the  data  for  a  choice  of  a 
method  for  obtaining  accurate  results. 

From  these  considerations,  therefore,  we  should  con- 
sider the  book  as  an  intermediate  step  for  the  student 
between  theoretical  works  on  alternate  currents  and 
the  practical  work  of  transformer  design.  The  theor- 
etical principles  are  here  clearly  considered  and  suc- 
cessfully worked  out,  though  it  is  lacking  as  a  definite 
guide  to  immediate  practice. 


SOME  QUESTIONS  ABOUT  ELECTRICITY  AN- 
SWERED: By  E.  E.  O'Daniels,  San  Francisco, 
John  Partridge ;  32  pp.  Price  50  cents. 
The  author  of  this  short  pamphlet  has  aimed  to  write 
a  primer  which  does  not  answer  simply  some  of  the 
elementary  questions  concerning  electricity  and  its 
transmission,  but  endeavors  to  enlighten  the  unitiated 
concerning  every  detail  of  the  subject  including  the 
nature  of  electricity,  its  production,  the  theory  of  al- 
ternating currents,  the  distribution  of  electricity, 
motor  construction  and  operation,  telegraphing  and 
telephoning  and  electrolysis.  These,  surely,  are  not 
some,  but  all  of  the  questions  that  might  be  asked 
by  the  inquisitive.  In  consequence,  the  primer  might 
be  read  by  one  with  full  knowledge  of  the  subject 
without  finding  many  points  on  which  to  disagree  with 
the  author,  but  to  such  a  person  the  pamphlet  could 
have  no  value  whatever  while  the  unitiated  enquirer 
would  be  sadly  confused  in  following  the  author  in  his 
rapid  sketch  of  the  subject  and  would  find  little  profit 
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in  perusing  these  pages.  The  attempt  is  not  as  ab- 
surd as  that  of  Nystrom  who  attempted  to  explain 
electricity  to  mechanical  engineers  by  calling  volts, 
millimeters,  and  amperes,  grams,  but  at  the  same  time 
while  the  information  contained  may  not  be  criticized 
as  misinformation,  the  pamphlet  must  be  classed  with 
the  books  which  are  of  little  use  and  pleasing  mainly 
to  the  author.  The  practical  man  without  time  for 
a  complete  study  of  electrical  action  can  better  employ 
the  time  at  his  disposal  in  learning  thoroughly  the  ele- 
ments of  the  science  than  he  can  by  running  hastily 
over  all  the  details  of  electrical  applications  as  ex- 
plained in  this  pamphlet. 


Descriptive  Catalogue  of  the  Institute  for  Home 
Study  in  Engineering.  Scientific  Machinist  Co., 
Cleveland,  Ohio. 

The  Scientific  Machinist  Company  of  Cleveland, 
Ohio,  has  established  a  correspondence  school  for  the 
siudy  of  three  engineering  subjects;  a  complete  elec- 
trical engineering  course,  an  electrical  course  and  a 
course  of  mechanics  and  steam  engineering  costing  for 
each  student  in  tuition,  respectively  sixty,  thirty-six 
and  thirty  dollars.  The  courses,  while  begun  as  an 
outcome  of  the  technical  instructions  given  at  the 
World's  Fair,  have  followed  the  lines  of  the  Meister- 
scl.nft  system  of  instruction  by  lesson,  leaves  and  cor- 
respondence between  the  instructor  and  the  scholar. 

The  particular  difference  between  these  and  other 
correspondence  schools  being  apparently  in  the  fact 
that  the  scholar  of  this  school  retains  a  copy  of  his  an- 
swers to  questions,  and  at  the  same  time  forwards  a 
copy  to  his  instructor,  and  also  that  the  school  require."* 
that  a  certain  amount  of  apparatus  be  purchased,  ex- 
periments made  and  mechanical  work  to  be  done.  The 
total  amount  of  apparatus  required  in  the  electrical  en- 
gineering course  costs  some  |60,  thus  making  the  en- 
tire cost  require  an  expenditure  of  $120  by  the  student. 
I  here  is  no  doubt  but  that  $120  is  insufficient  for  a 
year's  study  in  any  technical  school,  and  consequently 
if  we  should  consider  the  course  to  be  of  as  great  value 
as  a  year  spent  in  a  technical  school,  there  is  a  decided 
advantage  to  the  student  in  following  this  system  of 
instruction.  Even  aside  from  the  comparative  value 
of  such  a  correspondence  course  and  any  school  course, 
there  is  much  to  be  gained  by  instilling  habits  of  home 
study  and  to  the  mechanic  having  the  money  to  spare 
and  the  time  to  profitably  follow  the  course  at  his 
disposal,  much  help  can  be  obtained  from  this  system 
of  instruction  provided  the  system  itself  furnishes  a 
course  sufficiently  elemetary  and  well  enough  adapted 
to  the  needs  of  the  prospective  scholars.  In  the  cata- 
logue before  us  there  is  apparently  too  much  of  an  at- 
tempt to  cover  a  wide  ground  rather  than  to  lay  a 
foundation  for  future  study  in  a  thorough  manner. 
The  case  itself  calls  for  such  superficiality  on  account 
of  the  fact  that  scholars  would  be  less  easily  found 
for  an  elementary  course  requiring  close  study  as  for 
a  more  superficial  course  apparently   embracing    the 


whole  field  of  any  one  branch  of  engineering.  In  or- 
der to  avoid  errors  in  teaching  with  such  an  exten- 
sive outline  the  instructors  must  of  necessity  follow 
only  the  well  beaten  paths  and  instruct  by  a  method 
of  describing  what  has  been  done  rather  than  by  ex- 
plaining the  fundamental  ideas  which  led  to  engineer- 
ing practice  and  which  in  some  cases  will  ultimately 
bring  about  revolutions  in  existing  practices.  Here 
lies  the  disadvantages  of  teaching  in  the  method  of 
correspondence  schools;  after  following  their  courses 
mechanics  still  remain  mechanics  and  though  they  are 
undoubtedly  better  able  to  understand  everyday  prac- 
tice, they  form  a  conservative  element  in  practice  which 
tends  somewhat  to  hinder  the  introduction  of  new 
ideas. 

The  names  of  the  instructors  who  have  written  the 
lesson  leaves  for  these  courses  warrant  a  careful 
preparation  of  the  initial  lessons  but  we  fail  to  find 
in  the  catalogue  the  names  of  any  of  the  examiners 
who  pass  upon  the  answers  to  the  questions ;  while  we 
would  think  that  the  success  of  the  scholar  would  de- 
pend upon  these  examiners  as  much  as  upon  the  or- 
iginal writers. 

The  company  operating  the  school  is  a  responsible 
one  and  there  is  no  doubt  but  that  their  promises  will 
be  fulfilled  as  far  as  it  is  practicable  for  them  to  do  so. 


MINE  THORIUM  AND  MAKE  MONEY. 
The  rare  metal,  thorium,  discovered  by  the  great 
chemist,  Berzelius,  early  in  the  present  century,  has 
just  had  a  singular  commercial  resurrection.  Thor- 
ium is  a  rare  earth  that  has  long  been  simply  a  labora- 
tory curiosity.  When  burned  it  emits  a  light  more 
brilliant  than  that  of  burning  magnesium, but  until  the 
recent  invention  of  incandescent  lamp-burners,  in 
which  the  flame  is  encased  in  a  metallic  mantle,  no  use 
was  discovered  for  it.  Upon  experimenting  with  var- 
ious substances,  it  was  found  that  the  oxide  of  thorium, 
called  thoria,  makes  the  best  mantle  for  such  burn- 
ers, and,  a  demand  being  thus  created  for  it,  the  value 
of  thoria  suddenly  sprang  from  almost  nothing  up  to 
$250  a  pound.  Then  a  search  began  for  new  sources 
from  which  thoria  could  be  obtained,  and  the  search 
is  not  yet  finished.  Berzilius  found  it  in  some  fragments 
of  black  marble  in  the  island  of  Lowen,  in  Norway. 
The  mineral  which  he  found  was  known  as  thorite. 
It  contains  thoria,  or  the  oxide  of  thorium  in  combina- 
tion with  a  certain  amount  of  silica.  Thorium  was 
afterward  found  in  certain  stones  in  the  Ural  Moun- 
tains, and  especiallly  in  monazite,  a  mineral  which  is 
largely  found  in  the  United  States  and  Canada,  usual- 
ly in  the  sands  and  gravels  of  small  streams  in  the  form 
of  yellow  crystals.  These  monazite  stones  are  now 
being  shipped  in  large  quantities  to  England  and  Ham- 
burg from  Brazil  and  Bahia.  On  arriving  at  their 
destination,  they  are  carefully  sifted  for  the  grains 
of  the  very  precious  and  rare  mineral  which  is  now  in 
such  request.  The  price  of  thoria  is  now  much  lower 
than  it  was  at  the  first  rush  of  the  demand,  but  it 
still  commands  $15  or  $20  a  pound,  according  to  the 
state  of  the  market.  It  offers  a  singular  illustration 
of  how  a  worthless  substance  may  by  the  springing 
up  of  a  commercial  need,  become  one  of  the  most  valu- 
able treasures  which  the  earth  contains. 
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LITTLE     ECONOMICS     IN     CENTRAL     STATION 
PRACTICE. 
By  Thos.  G.  Grier. 

A  number  of  letters  have  been  written  to  central 
station  men  for  suggestions  on  this  subject  and  the 
paper  as  presented  will  be  mainly  a  compilation  of  the 
points  given  in  this  correspondence. 

A  Superintendent  from  the  far  West  writes:  "My 
experience  is,  have  a  man  in  charge  of  your  plant 
whom  you  can  trust  and  who  knows  his  business,  pay 
him  what  he  is  worth,  then  having  such  a  man,  im- 
press upon  him  to  practice  such  'little'  economies  as 
keeping  his  machines  covered  while  not  in  use,  keep 
his  oil  exits  well  guarded  by  dashes  and  oil-pans,  have 
a  place  for  everything  and  everything  in  its  place; 
remedy  a  defect  while  it  is  small  and  don't  wait  until 
he  has  to;  have  a  good  oil  filter  and  use  it.  There  are 
a  hundred  other  small  things  that  will  in  the  long  run 
amount  to  a  great  deal  more  than  a  person  would 
think." 

Two  men  from  different  parts  of  the  country  write 
that  ashes  or  cinders  can  be  sold,  as  they  are  good  for 
roadways  and  filling;  one  of  them  states  that  his  com- 
X>any  receives  twenty-five  cents  a  load  for  ashes. 

The  wetting  of  coal  is  for  the  purpose  of  laying  the 
dust  and  it  should  not  be  carried  to  excess,  as  all  the 
superfluous  water  has  to  be  evaporated  and  uses  up 
so  much  fuel  without  doing  any  good.  One  man  writes 
that  fifty  of  sixty  dollars  spent  for  a  platform  scales 
for  the  boiler-room  will,  if  intelligently  used  in  weigh- 
ing coal  and  cinders,  soon  pay  for  itself  and  teach  one 
the  most  economical  fuel  for  the  purpose. 

Several  engineers  write  that  they  get  the  best  re- 
sults from  their  fuel  by  firing  light  and  at  frequent 
intervals.  Another  advises  against  forced  firing,  as 
it  may  damage  the  brick  work  of  the  boilers  by  form- 
ing clinkers.  Automatic  fire  doors,  which  are  easily 
opened  and  close  themselves  reduces  to  a  minimum  the 
amount  of  air  rushing  over  the  top  of  the  fire. 

A  good  fireman  is  an  investment  that  pays,  not  only 
in  the  fuel  he  may  save,  but  in  the  care  which  lie  will 
give  to  the  apparatus  under  his  charge. 

All  water  contains  impurities  which  may  form  scale 
— a  thickness  of  l-16th  of  an  inch  will  increase  the 
demand  for  fuel  for  the  same  results  about  10  to  13 
per  cent.  For  this  reason  it  is  economy  to  either  use 
a  mechanical  purifier  or  ascertain  what  chemical  re- 
agents (boiler  compounds)  will  neutralize  the  scaling 
effect  of  the  water.  It  is  economy  to  keep  boilers 
clean. 

Feed  water  heaters  are  recommended  and  perhaps 
would  come  under  the  head  of  large  economies.  One 
man  states  that  the  introduction  of  a  heater  made  a 
saving  of  over  10  per  cent  in  fuel. 

Pumps  should  be  examined;  the  packing  becomes 
worn  and  instead  of  pumping  water  they  churn  it. 
Leaks  in  water  pipes  may  not  be  much,  but  should 
always  be  attended  to.  In  one  case  where  the  leaks 
were  in  a  cheap  heater,  the  water  meter  from  the-  city 
mains  showed  121  cubic  feet  per  hour,  and  another 
meter  on  the  boiler  showed  only  98  cubic  feet,  making 
a  loss  of  23  cubic  feet. 

An  engineer  of  considerable  experience  says  that 
the  water  when  pumped  into  the  boiler  so  as  to  main- 
tain a  uniform  height  at  all  times,  gives  the  most  econ- 
omical results.     He     also  advises     covering  all  live 


steam  pipes;  all  pipes  to  have  as  few  turns  and  to  be  as 
short  as  possible,  and  never  permit  the  smallest  leak. 
The  same  opinion  was  also  expressed  by  others,  one 
stating  that  enough  steam  to  run  a  ten  horse-power 
engine  was  being  lost  when  he  first  took  the  matter  in 
charge. 

I  will  quote  from  a  letter:  "Since  putting  the  plant 

in  this  village, ,  we  have  had  considerable  trouble 

with  our  engine,  and  when  your  engine  don't  work 
right,  everything  is  turned  upside  down,  it  takes  twice 
as  much  oil  and  more  coal  to  run  it." 

Another  letter  reads  as  follows:  "It  is  well  to  look 
into  the  condition  of  the  valves  of  high  speed  engines; 
many  of  this  type  have  piston  valves  which  are  very 
seldom  tight  alter  a  year's  use.  We  have  a  40  H.  P. 
engine  which  was  originally  in  a  Chicago  restaurant, 
the  steam  consumption  of  which  was  cut  down  almost 
one-half  when  a  new  valve  was  put  in." 

Leaks  about  piston  or  cylinder  means  expense,  and 
applies  equally  to  any  make  of  engine.  The  adjust- 
ment, also,  of  a  valve  is  a  matter  of  consideration. 

Quoting  again  from  my  correspondence:  "The  use 
of  oil  appears  to  be  a  small  item  in  a  small  plant,  but 
there  is  a  good  chance  of  economy  there.  We  now  use 
one-fourth  the  lubricating  oil  we  did  some  months 
ago."  This  plant  has  been  using  an  oil  filter  for  two 
months.  I  find  that  every  plant  that  has  used  an  oil 
filter  advise  others  to  do  so.  One  company  have  a 
home-made  filter  of  sawdust  and  charcoal:  others  have 
different  patented  devices. 

The  secretary  of  a  well  equipped  station  writes: 

"Our  plan  of  oiling  dynamos  is  as  follows:  We  have 
an  oil  reservoir  from  which  overhead  pipes  run  to 
each  machine.  The  pipes  extend  downward  and  have 
an  opening  directly  over  oil  cups;  this  makes  clean 
work  and  is  very  convenient.  We  have  two  good  fil- 
ters and  all  oil  is  filtered  over  and  over  again.  We 
have  had  this  simple  rig  in  use  about  two  years  and 
it  reduces  the  expense  for  oil  and  waste  one  half.  In 
February  the  entire  expense  for  oil  and  waste  was 
$7.35  for  the  following  machinery:  2  each  a  00  and  a 
120  k.  w.  alternator,  5  50  light  arcs,  one  90  and  one  150 
k.  w.  generators,  with  all  shafting,  clutches,  etc.  The 
expense  for  oil  is  less  than  f  100  per  year." 

Another  station  manager  writes:  "I  think  the  most 
saving  made  is  in  using  an  oil  filter.  With  17  arc  dy- 
namos, 3  alternating  dynamos,  each  with  separate  ex- 
citer, and  one  50  H.  P.  generator  we  use  three  barrels 
of  oil  per  year.  Ten  of  the  arc  machines  run  all  night 
and  one  incandescent  dynamo  day  and  night.  A  good 
oil  will  stand  filtering  a  number  of  times." 

Oil  out  of  place  is  not  a  good  thing;  one  spot  of  oil  or 
grease  on  a  pulley  makes  the  pull  of  the  belt  less.  One 
central  station  reports  that  this  cause  made  it  impos- 
sible to  keep  their  dynamo  up  to  voltage  until  discov- 
ered and  remedied.  The  tension  on  the  belt,  if  re- 
leased when  the  dynamos  are  not  running,  increases 
the  life  of  the  belt.  Observe  carefully  the  tension  on 
the  belt  when  the  dynamo  is  running,  as  too  great  a 
tension  deteriorates  the  belt,  defects  the  shaft  and 
heats  the  bearings. 

Cleanliness  decreases  expenses,  makes  accidents  less 
frequent,  and  should  be  strictly  enforced.  Dirt  is  a 
great  enemy  to  electrical  machinery  and  instruments 
and  a  cause  of  fire. 

A  good  method  of  cleaning  dynamos  is  employed  in 
a  station  in  Wisconsin  and  might  be  adopted  by  others 
with  profit.  A  pump  forces  air  into  a.  small  com- 
pressed air  reservoir;  from  the  reservoir  small  pipes 
run  to  the  dynamos.     There  are  valves  near  each  ma- 
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chine.  A  small  rubber  hose  with  a  nozzle  is  attached 
to  any  pipe,  and  in  a  minute  the  dirt  in  or  on  the  ma- 
chine can  be  blown  away.  This  cleans  parts  that  can- 
not be  reached  by  the  hand  and  saves  repairs. 

Two  stations  give  suggestions  in  regard  to  brushes. 
One  states  that  on  their  arc  machines  they  use  two 
live-fingered  and" two  six-fingered  brushes  on  the  com- 
mutator, which  makes  the  wear  even,  no  ridges  being- 
cut  in  the  commutator. 

Certain  types  of  dynamos  have  carbon  brushes  bear- 
ing strength  or  end  on  the  cummutator.  The  springs 
which  feed  these  brushes  come  to  the  end  of  their 
travel  while  1J  inches  of  the  brush  is  still  left.  One 
electrician  writes:  "We  added  an  extension  on  one  half 
of  all  the  springs  in  the  station  and  transferred  the 
partly  worn  brushes  into  a  position  underneath  these 
springs,  giving  an  additional  §  inches  wear  thereby. 
This  amounts  to  a  saving  of  9  cents  per  day." 

"In  the  matter  of  carbons,  we  have  found  that  by 
putting  a  stop  in  the  upper  carbon  holder,  so  as  to 
prevent  the  insertion  of  the  carbon  any  further  into 
the  holder  than  is  absolutely  necessary  to  make  it  se- 
cure, we  can  eliminate  the  irregularities  of  adjustment 
by  different  trimmers,  and  thus  can  burn  the  carbons 
to  the  last  quarter  of  an  inch,  without  danger  of  any 
lamps  beinff  extinguished  before  daylight  by  a  short 
supplv.  With  this  device  wp  combine  a  slight  reduc- 
tion of  the  current  after  midnight,  just  enousrh  to  keep 
.our  double  catrbon  lamps  at  the  normal  voltage  in- 
stead of  permitting  them  to  burn  high,  as  such  lamps 
do  if  the  current  is  kept  full  during  the  latter  part 
of  the  night.  The  result  is  an  economy  of  |3  per  day 
in  carbons  as  asrainst  the  corresponding. lighting  hours 
of  last  fall.  The  stop  appears  to  be  a  trifling  item. 
but  it  secured  the  certainty  of  carbons  lasting  the  cal- 
culated time." 

Up  to  a  year  ago  another  company  used  12-inch  car- 
bons only  and  for  the  lower  carbon  the  trimmers  were 
compelled  to  break  the  12-inch  carbon  in  two,  the  re- 
sult was  that  much  was  wasted;  they  now  use  7-inch 
and  12-inch  and  find  it  a  saving.  High  grade  carbons 
for  arc  lights  in  stores  are  found  to  give  better  results. 
In  a  station  having  400  street  arc  lamps  that  run  all 
night,  during  the  months  of  May,  June,  July  a.nd  Au- 
gust the  lamps  are  trimmed  every  other  day. 

By  patrolling  all  outside  circuits  at  least  once  a 
week,  grounds  and  short  circuits  will  be  forestalled 
and  rebates  saved.  One  station  having  a  large  num- 
ber of  city  lamps  has  two  night  inspectors  who  patrol 
the  circuits  in  wagons  and  carry  a  couple  of  lamps  with 
them  to  replace  any  that  are  not  burning,  thus  pre- 
venting a  rebate  to  the  city. 

Mast  iron  rope  is  being  substituted  for  manilla  rope 
in  a  number  of  instances.  Where  live  wire  passes 
through  trees  one  plant  has  fastened  a  wooden  cover- 
ing securely  to  the  wire,  thus  saving  the  wire  and  the 
currents.  Trees  are  a  constant  source  of  grounds,  and 
tree  insulation  is  a  matter  to  be  carefully  considered. 

Where  the  arc  light  wires  come  to  the  small  arm 
just  over  the  head  of  an  arc  lamp  and  are  fastened  to 
the  insulators  the  wire  sometimes  breaks.  To  prevent 
an  open  circuit  from  this  cause,  an  engineer  in  Wiscon- 
sin reinforces  the  wire  at  this  point  by  joining  a  short 
piece  of  wire  to  the  main  wire  several  inches  each  side 
of  the  insulator,  making  a  sort  of  a  bridge  or  by-pass 
for  the  current. 

A  method  for  increasing  the  life  of  a  pole  is  used  in 
a  plant  in  Illinois.  A  length  of  sewer  pipe,  the  cheap- 
est call  will  answer,  is  slipped  over  the  pole  about  to 


be  set,  after  raising  the  pole  adjust  the  pipe  so  that 
two  inches  of  it  will  be  above  the  surface  of  the 
ground,  and  fill  in  between  the  pipe  and  the  pole  with 
cement  or  grout.  This  keeps  the  moisture  away  from 
the  pole.  The  pipe  and  cement  cost  about  25  cents  per 
pole. 

"The  greatest  saving  known  in  the  running  of  our 
plant  has  been  through  the  introduction  of  meters,"  is 
the  reply  that  came  from  a  plant  in  Wisconsin. 

Another  says  that  close  regulation  or  constant 
voltage  saves  many  a  lamp,  and  they  save  by  guarding 
against  irregularities  in  speed  of  machines  and  close 
attention  to  their  instruments.  Several  plants  con- 
sidered the  matter  of  regulation  one  in  which  a  saving 
could  be  made. 

A  rather  large  station  says:  "From  one  o'clock  in 
the  afternoon  until  late  in  the  evening  we  keep  a  boy 
at  a  djnamo  regulator  on  our  incandescent  dynamos 
in  order  to  regulate  the  pressure  on  the  lamps.  We 
do  not  depend  on  the  station  instruments  for  this  regu- 
lation but  have  run  pressure  wires  back  from  the  cen- 
ter of  distribution  of  our  different  feeders  and  put  indi- 
cators at  the  end  of  the  pressure  wires.  The  Edison 
three-wire  systems  do  it  also,  but  few  alternating 
systems  are  carrying  it  out.  By  doing  this  we  more 
than  save  the  boy's  salary  in  our  saving  in  lamp  renew- 
als due  to  the  pressure  being  kept  regular  during  the 
heavy  burning  hours." 

A  station  of  3,500  horse  power  recommend  employ- 
ing a  machinist  by  the  year  as  a  Jack-of-all-trades. 
They  have  purchased  a  pair  of  belt  clamps  and  outfit 
for  $18,  have  sent  one  of  their  men  to  a  belt  manufac- 
turer to  learn  how  to  splice  belts,  etc.  They  also  sent 
a  man  to  the  T.  H.  factory  at  Lynn,  to  learn  how  to 
wind  armatures.  They  purchased  a  Wheatstone  bridge 
for  testing  and  are  now  doing  all  their  repairs,  from 
winding  armatures  and  arc  lamp  magnets,  to  taking  up 
the  slack  in  their  thirty  or  more  belts.  They  use  a 
mechanical  watt  meter  and  find  that  a  saving  is  made 
by  having  the  meters  cleaned,  leveled  up  and  tested,  as 
they  frequently  run  slow. 

They  insist  on  running  but  one  service  to  a  building 
for  incandescent  lights  and  incandescent  arcs,  and  the 
customer  consequently  has  his  wiring  done  so  that 
both  these  kind  of  lights  can  be  taken  from  one  kind  of 
service. 

"On  our  system  of  1,000  volts  primary  and  54  volts 
secondary  where  the  heavy  lighting  is,  we  now  run  two 
0000  wires  the  length  of  the  block  and  put  a  large 
transformer  either  150  or  300  light  on  each  pole  and 
tie  the  transformers  together  in  multiple,  thus  displac- 
ing a  number  of  small  and  inefficient  transformers. 
The  result  is  now  not  only  economy  in  transformers 
but  ease  in  running  service." 

A  humming  converter  means  a  loss  of  energy,  and 
if  there  is  a  great  deal  of  humming  the  converter 
should  be  examined  to  see  if  there  are  not  some  loose 
parts  that  need  tightening.  Bubber  washers  under 
the  feet  of  a  converter  will  deaden  the  noise  and  per- 
haps quiet  a  kicking  customer,  which  is  economy. 
More  economy  is  claimed  for  large  transformers  by  the 
manufacturers. 

The  secretary  of  a  successful  station  writes:  "We 
have  watt  meters  on  our  500  volt  power  circuit,  on  our 
dynamos  supplying  current  to  the  street  railway  and 
our  alternating  incandescent  circuits.  We  take  the 
amperes  of  every  arc  circuit  once  each  week  and  the 
voltage  of  every  arc  circuit  once  each  night,    putting 
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down  the  time  the  arc  circuits  go  on  and  the  time  they 
come  off.  In  this  way  we  know  at  the  end  of  each 
month  the  number  of  kilo  watts  that  we  have  manu- 
factured and  what  portion  each  class  of  business  bears 
to  the  whole. 

"Accounts  which  are  common  to  all  classes  of  busi- 
ness are  pro-rated  against  each  class,  depending  upon 
the  output  of  the  station  in  kilowatts.  Other  accounts 
which  have  a  direct  bearing  on  each  business  are 
chargeable  to  that  business.  In  this  way  we  know  at 
the  end  of  each  month  how  much  is  chargeable  to  each 
business,  and  what  is  the  margin  of  profits." 

There  are  "little"  economies  "in  details."  Here  are 
a  few  short  quotations  from  letters  I  received  in  re- 
sponse to  my  query  as  to  little  economies : 

"The  first  to  come  to  mind,  under  your  paper  is  dis- 
count all  bills  promptly,  as  your  supply  house  can  af- 
ford to  give  better  prices  when  they  know  their  in- 
voices will  be  paid  promptly." 

"If  furnishing  street  lights  show  your  council  and 
committee  that  you  are  trying  to  give  the  city  all  he 
contract  calls  foi\" 

"Treat  your  customers  as  reasonably  as  possible, 
they  -will  reciprocate." 

"Collect  all  your  bills  before  the  10th  of  the  month." 

"Keep  the  stockroom  under  lock  and  key  and  have 
supplies  taken  out  on  requisition;  men  get  careless 
and  this  is  a  leak  that  foots  up  very  fast." 

"Bad  joints,  that  is  joints  not  soldered,  and  loose,  are 
poor  economy." 

"The  use  of  exhaust  steam  for  heating  in  winter  is 
economy." 

Every  plant  in  itself  is  a  distinct  problem  and  what 
may  be  economy  in  one  may  not  answer  in  another. 
This  paper  in  no  way  covers  the  subject — is  simply  a 
number  of  suggestions  from  men  grappling  with  the 
problems  of  economy. — Bead  before  the  Chicago  Elec- 
trical Association. 


'Reports  of  the  Jffonth, 

TRANSMISSION. 

Napa,  Cal. — Richard  Wylie  has  published  a  statement  upon 
the  utilization  of  water  power  at  Clear  Lake  in  which  he  states 
that  from  5.000  to  10,000  horse  power  can  be  developed  with  but 
one  mile  of  flume  and  that  by  building  six  miles  of  flume  or  canal 
a  fall  of  450  feet  can  be  obtained,  which  will  develop  approxi- 
mately 60.000  horse  power.  Mr.  Wylie  quotes  from  the  reports 
of  T.  B.  Stowden  and  G.  F.  Allardt  appearing  in  the  municipal 
records  of  San  Francisco  for  1874-75.  on  Page  632,  showing  that 
Clear  Lake  has  a  drainage  area  of  317  square  miles  with  an  aver- 
age rainfall  of  34.4  inches,  54  per  cent  of  which  for  utilization 
supplies  110.656,000,000  gallons  per  annum,  or  327.000.000  gallons 
per  day.  The  elevation  of  the  lake  above  tide  water  is  1,317  feet 
and  the  distance  from  San  Francisco  in  air  line  is  75  miles.  The 
;rea  of  the  lake  is  82  square  miles:  its  depth  varies  from  40  to  150 
feet;  its  length  is  26  miles  and  the  maxium  rise  and  fall  of  the 
lake  is  12  feet  6  inches.  The  Clear  Lakes  Electric  Power  Co.. 
owns  the  water  rights  for  Cache  Creek,  forming  the  outlet  of 
Clear  Lake,  and  it  is  held  that  the  company  has  a  market  for 
power  in  all  of  the  principal  cities  of  Central  California. 


lutely  null  and  void;  that  the  contract  between  the  company  and 
the  company  formally  owning  the  city  plant  was  valid  and  bind- 
ing upon  the  city;  that  while  notice  in  proper  form  terminating 
that  contract  was  at  one  time  served  by  the  city,  it  subsequently 
accepted  payment  of  rental  which  amounted  to  a  waiver  of  that 
notice,  and  the  city  attorneys  are  held  to  have  had  full  notice  of 
this  fact;  that  Commissioner  Doherty's  notice,  subsequently  given, 
was  iuformal  and  invalid,  and  as  a  consequence  that  the  action  of 
Mayor  Fawcett  and  his  police  in  violently  destroying  the  property 
of  the  company  was  in  fact  a  riotious  proceeding  in  every  way. 
and  of  a  character  that  renders  them  liable  to  punishment  under 
a  criminal  prosecution.  In  thus  holding,  the  court  is  sustained  by 
the  decision  of  the  Supreme  Court  of  Pennsylvania  in  the  Appeal 
of  Easton  vs.  S.  E.  &  W.  E.  P.  Ry.  Co.,  which,  in  declaring  city 
officials  who  tore  up  a  street-car  track  to  be  "merely  trespassers 
and  rioters  and  liable  civilly  and  criminally  as  such,"  emphasized 
that  "it  is  a  Serious  mistake  to  suppose  that  municipal  officers  are 
above  the  law  and  can  enforce  civil  rights,  or  perform  palice  duties, 
in  their  own  way,  in  disregard  of  the  forms  of  law.  The  officers 
of  a  municipality,  from  the  mayor  down  to  a  police  officer,  are  as 
much  bound  by  the  law  as  a  private  citizen,  and  have  no  license 
to  transgress  the  law  in  the  enforcement  of  the  law." 

Los  Angeles,  Cal.— The  State  Supreme  Court,  in  the  case  of 
Frick  et.  al.  vs.  the  City  of  Los  Angeles,  has  upheld  that  section 
of  the  Los  Angeles  city  charter  which  invalidates  city  contracts 
unless  signed  by  the  mayor.  W.  R.  Staats  of  the  West  Side  Light- 
ing Company,  has  sued  for  a  writ  of  mandate  to  compel  the  accep- 
tance of  his  bid  for  an  electric  lighting  franchise. 


LITIQ/1TION. 

Tacoma,  Wash.— Judge  W.  H.  Pritchard,  of  the  Superior  Court, 
has  decided  the  suit  of  the  Commercial  Light  &  Power  Co.  against 
the  city  of  Tacoma,  in  behalf  of  the  plaintiff.  The  Court  holds 
that  the  complaining  company  fulfilled,  on  its  part,  all  the  con- 
ditions required  of  it  when  its  franchise  was  granted;  that  the 
action  of  the  council  pretending  to  repeal  that  franchise  was  abso- 


ILLQMIN4TI0N. 

OAKLAND,  CAL.— At  the  annual  election  of  the  Oakland 
Gas,  Light  &  Heat  Company,  D.  E.  Martin  was  made  Presi- 
dent, John  T.  Wright  Vice-President,  and  John  A.  Britton  Sec- 
retary and  General  Manager,  and  these  gentlemen,  with  Thos. 
Crellin  and  James  Moffit,  constitute  the  Board  of  Directors. 

The  city  has  ordered  the  discontinuance  of  the  moonlight 

system  of  electric  lighting,  and  hereafter  lights  will  burn  all 
night  and  every  night. 

ALAMEDA,  CAL. — The  250  k.  w.  Stanley  two-phase  inductor 
recently  installed  for  the  municipal  plant  by  John  Martin, 
Pacific  Coast  agent  for  the  Stanley  Electric  Manufacturing 
Company,  has  been  in  regular  service  since  first  started  up, 
and  the  incandescent  lighting  business  of  the  city  is  now  being 
rapidly  increased. The  Municipal  Ownership  League  is  agi- 
tating the  question  of  having  the  city  install  a  gas  plant,  and 
has  employed  an  expert  to  report  upon  the  cost  of  erecting  the 
same. The  Board  of  Trustees  has  passed  an  ordinance  re- 
quiring all  live  wires  to  be  placed  underground  before  May  15. 
1897,  and  stipulating  that  all  new  wires  are  to  be  put  under- 
ground whenever  installed. 

CITY  OF  MEXICO.  MEXICO.— The  transmission  plant  of 
Toluca,  built  and  owned  by  Hinkle  Brothers,  of  that  city,  was 
formally  inaugurated  by  the  Governor  of  the  State  of  Mexico 
on  August  20th.  The  power  house  is  situated  at  the  foot  of  a 
snow-capped  extinct  volcano,  the  water  being  supplied  from 
the  melting  snows.  The  pipe  line  varies  from  18  to  22  inches 
in  diameter,  is  1750  feet  long,  and  delivers  water  at  a  head 
of  230  feet  to  a  high-duty  Girard  water  wheel,  manufactured 
by  the  Girard  Water  Wheel  Company,  of  San  Francisco.  The 
transmission  is  about  ten  miles  in  length,  and  Westinghouse 

apparatus    is  used   throughout. Henry    Adams,   of    South 

Bethlehem,  Penn.,  is  erecting  an  electric  lighting  plant  at  the 

Mexican  National  Railroad  depot. A  250-ligh.t  isolated  plant 

has  been  installed  in  the  postoffice. 

BERKELEY,  CAL.— New  Directors  of  the  Berkeley  Electric 
Light  Company  have  been  elected,  as  follows:  President,  John 
Britton;  Vice-President,  Anson  Blake;  Secretary,  W.  Topham; 
Treasurer,  Commercial  Bank.  Directors.  John  Britton,  Anson 
S.  Blake,  J.  J.  Mason,  A.  T.  Eastland  and  John  T.  Wright. 
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Arrangements  are  being  made  for  operating  the  plant  of  the 
Berkeley  Electric  Light  Company  by  current  brought  from  the 
plant  of  the  Oakland  Gas,  Light  &  Heat  Company,  in  Oakland, 
and  an  incandescent  and  arc  circuit  have  been  erected  be- 
tween the  two  stations,  the  Berkeley  station  to  be  used  here- 
after as  a  sub-station.  In  effecting  the  changes  the  Berkeley 
plant  was  shut  down  for  a  week  or  so,  which  gave  rise  to  a 
report  that  the  eighty-light  Western  Electric  Arc  dynamo  in 
use  in  the  Berkeley  station  had  broken  down.  That  this  re- 
port is  without  foundation  is  evident. 

ANAHEIM,  CAL.— The  Board  of  Trustees  has  adopted  ordi- 
nance No.  114,  declaring  a  determination  to  extend  and  com- 
plete the  city  water  works  and  electric  light  plant,  and  have 
also  instructed  the  City  Attorney  to  draft  preliminary  ordi- 
nances calling  for  an  election  to  vote  upon  incurring  a  bonded 
indebtedness  of  $15,000  therefor.  The  original  plant  -was  in- 
stalled about  a  year  ago,  and  the  demand  for  electric  lights  is 
so  great  as  to  warrant  the  proposed  extension.  At  present  a 
500-light  machine  is  in  use,  and  it  is  overloaded  20  per  cent. 
Trustee  Joseph  Helmsen  has  published  an  open  letter  re- 
garding the  municipal  lighting  plant  at  Anaheim,  from  which 
it  appears  that  the  total  investment  in  the  municipal  plant  is 
$7000,  payable,  principal  and  interest,  in  forty  annual  pay- 
ments. The  commercial  rates  for  incandescent  service  vary 
from  85  to  75  cents  per  16  c.  p.  lamp  per  month,  according  to 
quantity  for  9  o'clock  lighting,  and  from  $1.05  to  95  cents  per 
lamp  per  month  for  12  o'clock  lighting.  The  meter  rate  for 
commercial  lighting  is  22  1-2  cents  per  thousand' watts,  and  for 
residence  lighting  the  rate  of  15  cents  per  thousand  watts. 


TK/JNSPORT/ITION. 

Healdsburg,  Cal— Supervisor  Gray,  who  has  been  appointed 
a  committee  of  one  to  investigate  in  detail  the  electric  railway 
projected  to  connect  the  principal  towns  in  Sonoma  county  with 
tide  water,  has  expressed  a  favorable  opinion  of  the  project. 
From  the  specifications  furnished  by  J.  A.  Griswold  who  is  ex- 
ploiting the  scheme,  it  appears  that  the  proposed  line  is  to  extend 
from  Barkadero,  a  schooner  landing  at  the  southern  end  of  the 
county,  to  Sonoma,  Santa  Rosa,  Healdsburg  and  Knight's  val- 
ley, connecting  at  the  county  boundary  with  the  Napa  system, 
which  is  to  be  constructed  by  the  same  corporation.  Another 
line  is  run  from  Santa  Rosa  to  Petaluma  via.  Sebastopol, 
going  on  to  the  coast  near  Duncan's  Mills,  thus  the  system  will 
take  in  every  point  of  importance  in  Sonoma  county  save  Clover- 
dale.  The  plans  propose  the  laying  of  ioo  miles  of  3V2  foot  gauge 
using  40  pound  rails  and  the  prospectus  estimates  the  cost  of 
the  road  at  $7,000  per  mile.  The  road  will  be  operated  by  elec- 
tricity obtained  by  water  power  at  two  different  points  of  the 
system. 

COULTERVILLE,  CAL.— All  preliminary  surveys  for  the 
Mariposa  Electric  Power  Company  have  been  completed,  from 
which  it  appears  that  the  property  of  the  company  consists  of 
a  water  location  at  the  old  Broad  Bend  dam  00  Merced  river 
in  Mariposa  county,  where  it  is  proposed  to  erect  an  85-foot 
dam  and  to  conduct  water  by  a  flume  seven  and  one-half  miles 
to  a  point  opposite  the  old  Benton  mills.  The  water  at  the 
lowest  stage  is  10,000  miner's  inches  and  the  fall  at  the  power 
house  is  225  feet  in  the  clear.  This  will  give,  approximately, 
6000  horse-power.  The  power  plant  will  be  in  the  center  of 
the  great  mother  lode  of  California,  on  which  are  many  large 
and  valuable  mines,  ninetenths  of  them  lying  idle  for  war*  of 
cheap  power.  Steam  power  in  that  locality  now  is  costing 
$10.50  per  horse-power  per  month.  The  company  proposes  to 
furnish  power  at  $5  per  horse-power  per  month.  The  cost  of 
the  installation  is  roughly  estimated  at  $300,000,  and  bids  for 
the  construction  are  to  be  invited  about  October  1st. 

OAKLAND,  CAL. — John  W.  Treadwell,  of  the  San  Joaquin 
&  San  Francisco  Coal  Company,  has  given  the  following  out- 


line of  the  operation  of  the  Corral  Hollow  transmission  pro- 
ject: "It  is  proposed  to  use  the  coal  screenings,  which  other- 
wise would  go  to  waste,"  said  'he,  "to  generate  the  power.  A 
large  percentage  of  coal  is  wasted  at  all  mines  where  there 
are  no  means  such  as  this  would  be  to  utilize  the  fine  material. 
Mr.  Richardson  is  President  of  the  Pacific  Transmission  Com- 
pany, as  the  company  organized  for  utilizing  the  screenings 
is  called,  and  Dr.  Addison  of  the  General  Electric  Company  is 
also  working  upon  the  enterprise.  When  the  power  line  is 
constructed  it  will  pass  through  Oakland  in  reaching  San 
Francisco,  although  a  branch  will  be  run  to  this  city.  The 
shortest  practicable  route  to  San  Francisco  will  be  sought,  and 
it  will  be  by  way  of  Haywards  canyon,  thence  to  the  bay  shore 
opposite  Hunter's  point,  and  by  cable  across  the  bay.  It  will 
be  about  thirty-four  miles  from  San  Francisco  to  Livermore 
by  this  route,  and  ten  miles  more  to  the  mines,  or  forty-four 
miles  in  all." 

Riverside,  Cal. — The  Arlington  Street  Railway  Company  has 
agreed  to  purchase  from  the  city  electric  power  for  the  operation 
of  its  proposed  electric  railway  system  at  the  following  terms: 
The  city  is  to  install  a  75  horse  power  transformer  and  furnish 
80  horse  power  in  3-phase  current  to  the  railway  company  on  the 
following  terms:  For  the  first  three  years,  $500  per  year;  for 
the  next  two  years,  $r,Soo  per  year;  for  the  next  three  years, 
$2,400  per  year;  thereafter  $2,700  per  year.  Less  power  than  80 
horse  power  will  be  paid  pro  rata.  If  more  than  75  horse  power 
is  needed  by  the  road,  the  company  will  be  obliged  to  put  in  an- 
other transformer  and  additional  power,  to  75  horse  power,  and 
will  be  furnished  at  $4  per  horse  power  per  month.  The  con- 
tract is  contingent  on  the  ability  of  F.  A.  Miller  to  place  $75,000 
in  bonds  and  spending  $100,000  in  equipping  the  road  with  elec- 
tricity. The  life  of  the  contract  is  for  12  years,  with  a  possibility 
of  extention  of  time  for  20  years  longer,  or  a  total  of  32  years. 

San  Francisco,  Cal. — The  following  officers  were  recently 
elected  at  the  annual  meeting  of  the  Sutro  Railroad  Company: 
President,  Adolph  Sutro;  Vice-President,  O.  F.  Von  Rhein; 
Secretary,  Theodore   Krause;    Treasurer,   the  American   Bank 

and  Trust  Company;    Superintendent,  E.  M.  Van  Frank 

The  Market  Street  Company  is  now  operating  the  new  electric 

lines  on  Fourth  and  Folsom  streets Alexander  McAdie, 

Chief  of  the  Weather  Bureau  has  called  attention  to  the  necessity 
of  equipping  the  street  railway  systems  and  cars  in  California  with 

lightning  arresters The  reorganized  San  Francisco  &  San 

Mateo  Railway  Company  proposes  to  extend  its  lines  in  several 
directions,  principal  among  which  is  an  extension  by  way  of  Sun- 
nyside  avenue  to  Ingleside;  also,  the  road  will  be  extended  from 
Baden  to  San  Mateo,  seven  miles;  also,  from  Baden  station  to  the 
South  San  Francisco  stockyards,  two  miles;  also,  from  the  pres- 
ent Steuart-street  terminus  to  the  ferry;  along  Market  street,  if 
practicable — if  not,  on  Mission  from  Steuart  to  East  and  thence 
to  the  union  depot The  Presidio  and  Ferries  Railway  Com- 
pany has  at  last  begun  work  on  converting  its  Union  street  cable 

line  into  an  electric  system The  power  house  at  the  junction 

cf  Bryant  and  Alameda  streets  is  to  be  furnished  with  two  more 
engines.  When  they  are  in  position  the  concern  will  have  a  ca- 
pacity of  4,800  horse  power  in  Siemans  Halske  generators  and 
Union  Iron  Works  engines,  which  is  sufficient  to  operate  all  the 
electric  street  railroads  now  being  or  likely  to  be  constructed  by 
the  Market  Street  Railway  Company.  The  Carl-street  electric 
power  house  will  then  be  abandoned,  and  the  site  sold  in  building 
lots.  The  transformation  of  the  Howard  and  Post  street  routes 
from  cable  to  trolley  lines  will  at  once  follow,  and  then  the  sev- 
eral roads  which  run  west  from  the  northerly  line  of  Market 
street  will  be  brought  under  the  electric  system,  one  after  the 
other— all  being  operated  from  the  power  house  at  Bryant  and 
Alameda  streets. 
The  Market  Street  Company  will  have  its  Mission  street  line 

in  operation  to  the  county  line  by  October It  is  reported 

that  an  electric  railway  company  is  about  to  be  organized  for 
building  an  electric  line  between  San  Francisco  and  San  Jose,  a 
distance  of  52  miles. 
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ELECTEIC  POWER  FOE  THE  TWIN  CITIES. 

The  contract  for  the  electrical  utilization  of  the  Falls 
of  St.  Anthony  at  Minneapolis  has  been  awarded  to  the 
General  Electric  Company.  It  will  be  remembered 
that  the  St.  Anthony  Water  Tower  Co.,  and  the  Pills- 
bury  flour  mills  and  elevator  lines  were  merged  into 
the  Pillsbury-Washburn  Flour  Mills  Co.,  which  con- 
trolled not  only  most  of  the  developed  water  power 
of  the  Falls,  but  also  the  undeveloped  water  power  be- 
low the  Falls.  A  dam  to  utilize  this  power  was  con- 
structed and  the  total  available  is  calculated  at  10,000 

h.  r. 

The  water  will  pass  through  seven  turbines,  each  of 
1000  H.  P.  capacity  and  which  will  form  the  initial  hy- 
draulic equipment.  The  electrical  equipment  will  con- 
sist of  a  plant  comprising  both  direct  current  railway 
apparatus  for  the  needs  of  Minneapolis,  and  three 
phase  apparatus  for  transmission  of  part  of  the  power 
to  St.  Paul,  ten  miles  distant. 

The  direct  current  portion  consists  of  two  700  K.  W. 
General  Electric  multipolar  generators,  with  a  speed 
of  130  revolutions  per  minute  furnishing  current  at  600 
volts,  and  two  100  K.  W.  exciters  for  the  three  phase 
alternators.  The  three  phas?  generating  plant  consists 
of  five  700  K.  W.  alternators  with  a  frequency  of  35 
cycles,  and  an  initial  voltage  of  3450  volts.  This  pres- 
sure will  be  raised  to  12,000  volts  in  six  step-up  trans- 
formers of  the  well  known  air  blast  type,  and  at  this 
voltage  the  current  will  go  to  St.  Paul  either  by  over- 
head or  underground  wires.  This  has  not  yet  been 
settled.  At  St.  Paul  the  pressure  will  be  reduced  in 
15  step-down  transformers,  when  the  current  will  be 
led  into  five  rotary  converters  of  special  type.  They 
will  resemble  in  appearance  those  which  the  General 
Electric  Company  has  installed  in  the  power  house 
of  the  Buffalo  Street  Railway  Co.,  to  take  care  of  the 
power  transmitted  from  Niagara  Falls.  They  are  8 
pole  machines,  each  of  600  K.  W.  capacity,  running  at 
520  revolutions  and  turning  out  direct  current  at  580 
volts.  They  are  designed  to  operate  in  parallel  with 
each  other,  or  with  the  generators  now  driven  by  steam 
in  the  existing  station.  The  water  power  development 
and  the  electric  plant  completed  by  the  Pillsbury- 
Washburn  Company  will  be  operated  by  the  Twin  City 
Rapid  Transit  Company,  a  lease  having  been  made  be- 
tween the  two  companies  to  that  effect.  The  Street  Car 
Company  will  send  to  St.  Paul  about  3000  H.  P.  leaving 
1000  H.  P.  to  be  used  at  Minneapolis. 

When  the  new  power  is  set  to  work  running  the 
street  cars  the  street  railway  company  will  dismantle 
the  Thirty-first  street  power  station,  using  the  room 
for  other  purposes.  They  will  continue  the  main  pow- 
er station  at  Third  Avenue  north  and  Second  Street, 
and  also  the  power  station  in  St.  Paul.  These  will  be 
kept  ready  for  emergencies,  such  as  a  break  down,  a 
sudden  call  for  extra  power  and  similar  occasions.  In 
case  there  is  water  enough  and  conditions  are  favorable 
there  are  still  three  more  units  to  be  installed  at  the 
dam. 
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Stockton,  California,  not  only  enjoys  the  distinction 
of  being  the  first  city  on  the  Pacific  coast  to  equip  its 
fire  alarm  system  with  storage  batteries,  but  it  may 
also  lay  claim  to  having  ,one  of  the  most  modern  in- 
stallations of  this  class  of  service  to  be  found  in  the 
country.  The  plant  throughout  is  of  the  latest  type 
of  fire  alarm  equipment  made  by  the  Gamewell  Fire 
Alarm  Telegraph  Company  of  New  York,  which  em- 
bodies a  number  of  distinctive  features.  The  equip- 
ment proper  consists  of  twenty-four  Gardiner  non-in- 
terfering boxes,  one  three  circuit  repeater,  together 
with  three  15-inch,  one  8-inch,  and  six  6-inch  combined 
gongs  and  indicators.  In  addition,  a  repeating  box,  as 
illustrated  in  Figure  3,  is  installed  in  the  telephone 
office. 


It  has  been  the  aim  of  Mr.  E.  A.  Rose,  Pacific  Coast 
Agent  for  the  Gamewell  Company  and  under  whose 
direction  the  system  was  installed,  to  make  the  Stock- 
ton plant  entirely  automatic  in  every  detail  and  so 
thoroughly  has  this  been  accomplished  that  unmistak- 
able notification  of  any  irregularity  or  of  possible  un- 
satisfactory operation,  is  always  at  hand.  The  main 
features  of  any  fire  alarm  system  are  shown  in  the  con- 
struction of  its  switchboard,  and  the  illustrations  here- 
with presented  bring  out  to  the  fullest  degree  all  in- 
formation that  may  be  required  concerning  the  opera- 
tion of  the  plant.  The  only  difference  existing  be- 
tween the  equipment  installed  and  that  originally  de- 
signed consists  in  the  fact  that  a  four-circuit  board 
has  been  installed,  while  a  six-circuit  switchboard  is 


Figure  1.— Front  View  of  a  Modern  Fire  Alarm  Switchboard, 
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reproduced.  The  switchboard  is  of  solid  slate,  measur- 
ing five  feet  in  width,  by  four  feet  in  height  by  1^ 
inches  in  thickness,  ,and  on  it  are  the  various  instru- 
ments whose  functions  are  about  to  be  described. 

The  storage  battery  is  arranged  in  two  series,  each 
consisting  of  sixty  type  "D"  Chloride  Accumulators, 
having  a  capacity  of  six  amperes  at  about  125  volts 
for  twelve  hours.  These  series  are  charged  on  alternate 
days,  that  is  series  "A"  is  charged  on  one  day,  and 
series  "B"  on  the  next  day  and  so  on.  The  .charging 
current  is  available  eighteen  hours  daily  and  is  taken 
from  the  500-volt  power  circuit  .of  the  Stockton  Elec- 
tric Railway  Company,  and  the  voltage  is  cut  down 
through  the  lamp  resistance  and  the  rheostatic  resist- 
ance shown,  to  sixteen-one-hundredths  of  an  ampere. 
The  rheostats  advance  in  twenty-ohm  steps.  Each 
battery  is  charged  in  series  and  during  discharge,  the 
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Figure  3.— The  Repeating  Box. 

cells  are  connected  to  separate  line  circuits  and  the 
line  resistances  are  balanced  by  means  of  the  lower 
rheostats  which,  like  the  upper  ones,  advance  by 
twenty-ohm  steps.  All  circuit  details  will  be  readily 
comprehended  by  reference  to  Figure  2,  illustrating 
the  switchboard  connections. 

The  two  series  of  accumulators  are  designated  as 
battery  "A"  and  battery  "B"  respectively,  and  while 
one  series  of  cells  is  being  charged,  the  other  series 
is  operating  the  fire  alarm  system.  A  single  series  of 
battery  carries  the  whole  system  for  twenty-four 
hours  on  one  charge  and  that  the  working  rate  is  well 
within  the  capacity  of  the  battery  is  clear  from  the 
fact  that  the  discharge  rate  varies  between  eight  one- 
hundredths  and  nine  one-hundredths  of  an  ampere, 
never  exceeding  the  latter  quantity. 


The  Weston  ammeter  shown  on  the  switchboard  has 
a  capacity  of  one  ampere,  and  is  readily  readable  to 
one  one-thousandth  of  an  ampere.  The  ammeter  and 
voltmeter  are  connected  to  the  three-cornered  plug 
shown  by  a  .flexible  cable  and  the  circuits  are  so  ar- 
ranged that  on  inserting  the  plug  into  either  of  the  re- 
ceptacles designed  for  it,  the  voltage  and  ampereage 
of  the  circuit  so  plugged  is  shown  on  the  instruments. 

The  charging  current  enters  the  switchboard  by 
means  of  the  double  pole,  single  throw  break  switch 
at  the  top  of  the  board,  whence  it  continues  to  the  cir- 
cular double  pole  fuse  block  immediately  below  and 
which  carries  a  one  ampere  fuse.  Close  beneath  the 
fuse  block  is  an  automatic  magnetic  cut-out,  by  means 
of  which  the  charging  current  is  broken  on  the  occur- 
rence of  any  abnormal  condition.  If  the  polarity  of 
the  charging  current  becomes  reversed  from  any 
cause,  prompt  notification  is  given  by  means  of  the 
polarized  relay  immediately  beneath  the  automatic 
cut-out,  which  rings  the  six-inch  vibrating  gong  shown 
on  the  back  of  the  switchboard.  After  passing  through 
the  three-cornered  receptacles  for  the  plug  for  the 
Weston  instruments,  the  circuits  continue  to  the  gang 
and  parallel  switches,  by  means  of  which  the  desired 
combinations  between  battery  and  lines  are  effected. 

An  interesting  feature  of  the  Stockton  system,  and 
one  whch  is  rapidly  coming  into  general  use  in  the  pro- 
gressive cities  that  contain  modern  fire  alarm  equip- 
ments, is  the  repeating  box  illustrated  in  Figure  3.  As 
stated,  this  box  is  placed  in  the  telephone,  exchange  and 
its  function  is  to  permit  the  telephone  operator,  upon 
receiving  notification  of  fire  by  telephone,  to  send  in 
a  regular  alarm  from  the  box  designating  the  district 
in  which  the  fire  exists.  How  this  is  done  will  be  un- 
derstood by  reference  to  the  illustration,  which  is 
shown  to  consist  of  a  cabinet  containing  a  number  of 
character  wheels  which  are  exact  reproductions  of  the 
character  wheels  in  the  street  boxes.  The  mechanism 
near, the  top  of  the  cabinet  is  the  same  as  that  con- 
tained in  each  street  box  with  the  exception  that  it  is 
actuated  by  the  operator,  who,  in  sending  in  an  alarm, 
throws  the  lever  down  around  to  the  right  and  releases. 
The  lever  returns  to  its  normal  position,  and  in  doing 
so,  it  rings  in  on  the  circuit  whatever  box  number  is 
indicated  on  the  character  wheel  that  the  operator  has 
first  placed  in  the  mechanism.  The  repeating  box  con- 
tains merely  an  ordinary  street  box  mechanism  with 
interchangeable  character  wheels,  but  by  installing  it 
in  a  telephone  office,  as  is  done  in  Stockton,  the  scope 
of  usefulness  of  the  fire  alarm  system  is  enlarged  really 
to  the  extent  of  making  a  fire  alarm  box  of  every  tele- 
phone in  the  city. 


The  claims  of  a  patent  are  required  to  be  so  stated 
that  the  public  may  know  what  they  are  prohibited 
from  doing  during  the  existence  of  the  patent,  and 
what  they  are  to  have  at  the  end  of  the  term  as  a  con- 
sideration for  the  grant. 
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By  Geo.  P.  Low. 


riding  the  electro-motive  force  by  the  current  in  am- 
peres, thus: 

E 


R= 


It  is  now  well  to  proceed  to  the  various  classes  of 
problems  heretofore  outlined  as  being  solved  by  the 
Smith-Manifold  Calculator  and  first,  to  take  up  the 
three  functions  of  a  simple  circuit  as  treated  by  Ohm's 
law — the  fundamental  equation  of  the  science  of  elec- 
tricity, viz: 

E 

C=— 

R 

Or,  the  amperage  (C)  of  a  circuit  of  known  voltage  or 

electro-motive-force  (E)  and  resistance  (R)  is  found  in 


C 


Evidently  then,  this  inter-relation  of  the  functions 
of  an  electric  circuit  prevails  in  every  use  to  which 
current  may  be  placed.  For  present  purposes  it  may 
be  considered  as  a  universal  and  all  pervading  rule 
but  strictly  speaking,  it  does  not  represent  the  exact 
conditions  existing  in  circuits  of  alternating  currents 
which  are  governed,  according  to  conditions,  not  only 
by  Ohm's  law,  but  also  by  laws  variously  known  as 
those  of  mutual  and  self-induction,  reactance,  imped- 
ance, the  separation  between  wires,  the  angle  of  lag, 


Figure  2.— Rear  View  of  a  Modern  fire  Alarm  Switchboard. 


the  quotient  of  the  numerical  value  of  the  voltage,  di- 
vided by  the  numerical  value  of  the  resistance.  Thus, 
if  1500  feet  of  number  28  copper  wire,  having  an  ap- 
proximate resistance  of  100  ohms,  be  placed  across  a 
circuit  of  110  volts,  the  amperes  which  will  flow 
through  the  wire  will  be  found  in  the  quotient  of  110 
(E)  divided  by  100  (R)  or,  1.1  amperes  .(C). 

By  transposing  the  terms  of  the  simple  equation 
symbolizing  Ohm's  law,  as  above,  it  is  also  found  that 
the  electro-motive  fore,  or  voltage,  of  a  circuit  of 
known  current  and  resistance  is  always  expressed  in 
the  product  of  the  amperage  multiplied  by  the  re- 
sistance: (E=CxR), 

While  the, resistance  may  always  be  derived  by  di- 


the  power  factor  and  what  not  else.  All  of  these  func- 
tions, which  are  peculiar  to  alternate  or  polyphase 
currents,  apply  most  particularly  to  long  and  high  po- 
tential circuits,  hence  it  is  well  to  entirely  overlook 
them  at  this  time,  more  especially  as  they  do  not  in  any 
instance  exert  an  influence  within  the  sphere  which  the 
Smith-Manifold  Calculator  is  designed  to  cover.  In 
the  .wiring  of  a  buildiug  to  be  lighted  from  a  trans- 
former or  other  source  of  alternate  current,  the  circuit 
conditions  are  so  similar  to  those  existing  in  lighting 
the  building,  however  large,  by  direct  or  continuous 
currents  that  the  actual  differences  are  hardly  suscept- 
ible of  measurement.  In  practice,  therefore,  no  dis- 
tinction is  ever  made  in  wiring  a  building  to  be  lighted 
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by  direct  or  alternating  currents,  hence  again  it  is  un- 
necessary to  draw  a  distinction  between  these  two 
systems  of  distribution  for  the  uses  to  which  the 
Smith-Manifold  Calculator  may  be  put  in  the  solution 
of  wiring  problems. 

In  the  early  days  of  electric  wiring,  those  that  did 
not  wire  by  "guess"  calculated  the  size  of  the  circuits 
by  Ohm's  law,  and  many  yet  adhere  to  that  method. 
It  is  accurate,  though  less  direct  than  the  modes  now 
in  use,  and  its  use  simply  consisted  in  determining  the 


will  tell  at  a  glance  the  resistance  necessary — that  is,  it 
will  serve  this  purpose  until  the  user  realizes  how  far 
more  simple  is  the  direct  reading  of  the  size  of  wire 
from  the  scale  itself.  Nevertheless,  other  problems, 
such  as  the  determination  of  resistances,  for  rheostats, 
or  the  derivation  of  the  size  of  wires  for  field  coils  and 
all  uses  in  the  line  of  simple  circuit  relations  must  in- 
variably be  solved  by  Olu  's  Law. 

In  resolving  the  functions  of  Ohm's  Law    by    the 
Smith-Manifold  Calculator,  the  circular  mils  scale  is 


Circular    Mils    and    B.&S.   Gauge    Nps. 

J=i  i  1        1       1      1    §    §   § 


liiiiliiiililiiliiiiliiiiliiiiliiidiiiiliigliuiliiiilili  i   i  -i  i  l4!i  i  i  I  li  1 1 1 1  iliiiliiiiliiiiliiiiliiiiliuiliiiiliiiiliiiiliuiliiiilniinlili! 
|iiii|iiii|ini|iiii|n|n  1 1 1  w  |  i  i  i  i  |  i  i   i    i    |iii|iii|iiii|iiiiiiiii|iiii|im 


I    I    I!  i   I  I  ;l  i  i  I  tl 
nip  1 1 1 1 1 1 1 1  i  i  i  i  i  i  i  i   i    i    i 


l_OST 
ONE  WAY_ 


i|'iii|ii;[|iiii  i< 


1000  900  600   700   600    5QQ     400 

te'.iiliii.riilMliJl.iiiliiiilMiilniiliiiiliiiMMiii  1 1 1 1 1 1  i  i  I  i  i  i  i  I  i  i   i  tH 


Copyright    1896   by 
f  £.  smith     amd     />.  s  manifol  o 


10  20  30  40  SO  60  TO        60      90     100 

Amperes 


Smith-Manifold 

calculate* 

for    electrical    formula. 


FIGURE   1.— THE   SMITH-MANIFOLD   CALCULATOR. 


resistance  that  a  wire  of  given  length  must  have  in 
order  to  give  a  desired  drop  or  loss  in  volts. 

Seventh  Example:  A  lamp  circuit  of  20  amperes  is 
to  be  run  a  distance  of  348  feet  from  a  storage  batte-y 
operated  at  a  potential  of  100  volts.  Required,  the 
size  of  conductor  for  the  circuit,  the  permissable  loss 
in  volts  being  7  per  cent. 

Seven  per  cent,  of  100  volts  is  ,7  volts,  hence  it  is  re- 
quired to  find  the  resistance  of  348  feet  of  wire  that 
will  carry  20  amperes  so, that  the  difference  in  potential 
between  the  two  ends  of  the  wire  will  be  7  volts.  Ohm's 
law  shows  that  the  resistance  equals  the  voltage  di- 
vided by  the  current,  or  7  (E)  divided  by  20  (C)  which 
is  .35  ohms,  the  required  resistance.  It  is  necessary 
to  refer  to  a  table  of  resistances  of  copper  wires  to  as- 
certain the  sfee  of  wire  that  will  have  a  resistance  of 
.35  ohms  in  a  length  of  348  feet.  As  resistances  are 
given  in  "Ohm's  per  1000  feet,"  obviously  l-34Sth  of 
.35  multiplied  by  1000  will  give  the  resistance  of  the 


read  as  voltage,  that  is,  for  110  volts  read  11,000  circu- 
lar mils  or  110.000  circular  mils  as  is  most  convenient, 
remembering  that  as  you  have  multiplied  by  100  or 
1,000,  as  the  case  may  be,  you  must  in  the  final  result, 
compensate  by  the  same  amount.  Similarly,  the  re- 
sistance in  ohms  is  read  on  the  feet-one-way  scale, 
while  the  amperes  are  read  direct  on  the  ampere  scale. 
If  now  it  is  required  to  find  the  resistance  of  a  wire 
that  is  to  carry  20  amperes  with  a  drop  of  seven  volts, 
place  the  arrow  indicated  "C"  and  appearing  on  the 
volts-lost  scale,  opposite  7,000  on  the  circular  mils 
scale  (i.  e.,  7x1000),  as  in  Figure  3,  then  over  20  am- 
peres appears  348  on  the  feet-one-way  scale.  This 
would  be  the  solution  of  the  problem  were  the  required 
resistance  7000  ohms,  but  as  it  is  7  ohms,  obviously  the 
resistance  required  is  .348  ohms.     Again, 

Eight  Example:  What  resistance  is  required  to  give 
a  current  of  15  amperes  across  a  circuit  of  245  volts. 

Upon  proceeding  to  place  the  constant  or  "C"  arrow 
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FIGURE  2— THE   SMITH-MANIFOLD    CALCULATOR. 


required  size  of  wire  per  1000  feet.  In  this  instance, 
the  resistance  thus  derived  is  1  ohm  or,  as  a  resist- 
ance table  will  show,  practically  a  number  10  B.  &  S. 
wire,  which  is  the  size  required. 

It  is  thus  seen  that  the  application  of  Ohm's  law 
forms  a  round-about  way  for  solving  wiring  problems 
and  it  is  not  surprising  that  it  is  now  seldom  used.  To 
those  who  are  still  wedded  to  it  however,  the  Smith- 
Manifold  Calculator  will  prove  of  service  in  that  it 


upon  a  multiple  of  245,  by  100  say,  it  is  found  that  the 
resistance — the  feet-one-way  scale  has  been  drawn  to 
the  right  beyond  the  15-ampere  mark,  but  the  apparent 
inadequacy  of  the  Calculator  is  easily  rectified  by  re- 
versing the  slide,  to  do  which  any  point  on  the  volts 
lost  scale — say  10 — and  observe  the  reading  opposite 
it.  In  the  present  case  the  reading  opposite  10  volts 
lost  is  a  trifle  under  53,000  circular  mils.  Now  move 
the  slide  to  the  left  until  one  volt  lost  is  opposite  53,- 
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000  circular  mils  and  the  calculator  will  appear  as  iu 
Figure  4,  while  the  result  of  reversing  the  slide  as  done 
in  drawing  it  to  the  left  will  be  simply  dropping  a 
cipher  from  the  circular  mils  reading  or  dividing  by 
10.  Over  15  ampere  now  appears  163  ohms,  but  in  re- 
versing the  slide  the  result  was  divided  by  10,  hence 
it  is  only  necessary  to  divide  by  10  again  (as  the  as- 
sumed multiplier  was  100)  which  quotient  now  shows 
the  resistance  required  to  16.3  ohms, 

This  and  other  processes  in  the  use  of  the  Calcula- 


inator  by  the  same  number  does  not  alter  the  value 
of  the  fraction.    Again: 

Tenth  Example:  It  is  required  to  know  the  voltage 
necessary  to  drive  a  current  of  30  amperes  through  a 
resistance  of  6.66  ohms. 

Set  the  slide  as  in  Figure  2  with  30  amperes  on  the 
6.66  mark  on  the  feet-one-way  scale,  and  then  opposite 
the  constant  "O"  read  20,000,  hence  200  volts  is  the 
potential  required. 

It  must  be  borne  in  mind  that  should  any  factor  re- 
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tor  may,  at  first  glance,  appear  cumbersome  and  confus- 
ing, but  it  forms  one  of  those  occasions  wherein  the 
perfect  application  may  be  grasped  in  a  second,  or,  as 
is  more  often  the  case,  it  will  appear  ambiguous  at  the 
outset  aud  then,  quick  as  a  flash,  a  single  idea  becomes 
seated  which  clears  the  whole  understanding.  As 
stated,  the  ease  and  rapidity  with  which  the  Smith- 
Manifold  Calculator  solves  problems  is  marvelous  and 
after  one  has  acquired  the  knack  of  using  it  he  finds 
it  to  be  a  most  interesting  and  endless  volume  of  prac- 
tical wiring  lore. 

Naturally,  the    derivation  of  any    factor    of  a.  cir- 


quired  be  beyond  either  scale  of  the  Calculator  it  is 
only  necessary  to  reverse  the  slide  as  explained  in  the 
Eighth  Example,  in  which  event  drawing  the  slide  to 
the  left  divides  the  reading  on  the  circular  mils  scale 
by  10,  while  drawing  it  to  the  right  multiplies  by  10. 

To  recapitulate,  Ohm's  Law  is  solved  by  the  Smith- 
Manifold  Calculator  by  the  following: 

Rule  1.  Multiply  the  voltage  by  100  or  any  conven- 
ient multiplier  and  place  the  constant  indicated  by  the 
arrow  "C"  on  the  product  thus  obtained  and  as  ex- 
pressed on  the  circular  mils  scale,  when  the  reading 
of  opposite  points  on  the  feet-one-way  and  the  ampere 
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figure  4. -the  smith-manifold  calculator. 
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cuit  when  the  remaining  two  are  given,  is  worked  out 
along  the  same  lines  as  in  the  seventh  and  eighth  ex- 
amples; for  instance: 

Ninth  Example:  What  is  the  amperage  taken  by  an 
electric  heater  having  a  resistance  of  9.5  ohms  when 
supplies  with  current  at  an  electro-motive-force  at  200 
volts. 

Place  the  constant  indicated  by  the  arrow  "C"  on 
20,000  circular  mils  as  in  Figure  2  and  under  950  on 
the  feet-one-way  scale  read  21  amperes,  the  current  re- 
quired. In  this  it  is  evident  that  having  multiplied 
200  volts  by  100  giving  20,000,  the  remaining  factor  of 
9.5  ohms  must  also  be  multiplied  by  100  to  preserve 
equality,  for  multiplying  both  numerator  and  denoni- 


scales  will  respectively  represent  (1)  the  resistance  in 
ohms  multiplied  by  100,  or  the  convenient  multiple 
selected,  and  (2)  the  amperes  direct. 

(To  be  continued.) 


ELECTRICAL  ACTIVITY  IN  JAPAN. 


American  electrical  engineers  may  find  it  not  unprof- 
itable to  keep  a  close  eye  on  electrical  developments 
in  Japan.  During  the  last  session  of  the  Japanese 
Imperial  Diet  it  was  agreed  to  apropriate  a  sum  of 
above  12,800,000  yen,  or  more  than  f  14,000,000,  spread 
over  seven  years,  for  the  extension  of  the  telephone 
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service,  and  the  work  of  construction  is  being  actively 
carried  on  at  various  important  places.  The  number 
of  new  subscribers  in  the  four  centers  of  Tokio,  Yoko- 
hoina  and  Kobe,  under  the  expanded  system,  will  be 
over  13,000,  and  in  Kyoto  and  thirty-five  other  places 
where  the  service  is  to  be  newly  established,  there  will 
be  6S00.  A  considerable  number  of  branch  lines  will 
also  be  established  in  places  of  less  importance,  so  that 
of  communication,  and  it  is  stated  that  at  present  in 
large  part  of  the  population  of  Japan.  The  people 
everywhere  are  eager  to  take  advantage  of  this  means 
of  comunication,  and  it  is  stated  that  at  present  in 
Tokio  alone,  there  are  over  2,000  subscribers  and  more 
than  2000  applicants  are  waiting  impatiently  to  have 
the  privilege  extended  to  them  also.  Arrangements 
are  being  made  in  Tokio  to  grant  500  new  applications 
during  the  present  year  in  order  of  priority,  and  dur- 
ing the  next  two  years  1500  new  applications  will  be 
accepted,  the  intention  being  to  increase  the  number 
of  subscribers  until  it  reaches  10,000.  Notwithstand- 
ing the  activity  of  the  Japanese  in  these  matters,  many 
of  the  applications  which  are  being  granted  this  year 
were  sent  in  so  far  back  as  1893.  The  ways  being  made 
much  easier  for  American  manufacturers  by  the 
marked  preference  which  the  Japanese  have  shown 
for  American  methods.  This  is  strikingly  instanced 
in  the  fact  that  three  electrical  experts,  messrs.  Mine, 
Nakayaini  and  Wadachi,  engineers  of  the  Department 
of  Communication  of  His  Imperial  Majesty,  the  Em- 
peror of  Japan,  have  lately  been  sent  from  Japan  to 
this  country  for  the  purpose  of  studying  the  latest  de- 
velopments. One  of  these  commissioners  says:  "All 
over  our  empire  now  there  is  the  greatest  interest  in 
electric  power  and  lighting.  Electricty  has  been  in- 
troduced in  several  cities,  but  the  goverment  wants 
it  all  over  the  country.  Beyond  a  throughly  compre- 
hensive telephone  system,  we  want  to  generate  eletri- 
city  from  the  many  powerful  waterfalls  in  our  country, 
and  to  use  it  for  electric  railways,  general  power  and 
lighting,  and  in  connection  with  our  numerous  public 
and  private  enterprises.  It  is  also  our  desire  to  utilize 
the  long-distance  telephone  in  Japan."  That  Japan  is 
open  to  adopt  the  best  electrical  appliances  of  any 
country  is  seen  in  a  recent  large  purchase  of  camp  tele- 
graph apparatus  in  Berlin  for  service  in  Japanese  mili- 
tary operations,  and  it  is  stated  that  in  future  the  Ber- 
lin material  will  be  imported  for  the  use  of  the  Japan- 
es  army.  It  is  to  be  hoped  that  those  persons  in  this 
country  who  are  specially  interested  in  the  matter, 
will  take  careful  note  of  these  facts. 


ELECTRIC  INDUSTRY  IN  THE  UNITED  STATES. 


In  the  electric  lighting  field,  the  total  capital  in- 
vested in  the  United  States  is  given  as  over  five  hun- 
dred millions  of  dollars.  The  number  of  plants,  pub- 
lic and  private  is  over  ten  thousand.  The  number  of 
motors  in  use  is  estimated  at  about  five  hundred  thou- 
sand, and  their  value  at  about  one  hundred    millions. 


The  value  of  electrical  apparatus  used  in  mining  is 
estimated  at  one  hundred  millions,  and  the  value  of  the 
electric  elevator  industry  will  probably  not  fall  short 
of  fifteen  millions. 

The  most  important  of  all  the  electrical  industries, 
however,  is  that  of  electric  railways.  In  this  field  the 
investment  is  very  great,  and  in  the  United  States  is 
represented  by  a  capitalization  of  over  seven  hundred 
millions.  The  number  of  trolley  cars  in  use  is  said 
to  be  over  twenty-five  thousand,  and  these  run  on  over 
twelve  thousand  miles  of  track.  The  electric  railways 
represent  more  than  90  per  cent  of  all  the  street  and 
suburban  railroads  of  the  country. 

The  aggregate  of  all  the  capital  invested  in  electric 
lighting,  electric  railways  and  electric  power  is  about 
fifteen  hundred  millions,  and  this  does  not  include  the 
value  of  the  establishments  that  manufacture  the  ma- 
chinery and  apparatus.  As  many  of  these  are  among 
the  largest  industrial  enterprises  in  the  world,  and  as 
nearly  all  are  concerns  of  considerable  magnitude,  it  is 
very  evident  that  their  combined  capital  will  run  up 
into  large  figures. 

Inasmuch  as  the  electric  light  and  power  industry 
represents  an  investment  of-  about  fifteen  hundred 
millions,  without  counting  the  value  of  the  concerns 
that  manufacture  the  machinery  and  supplies,  it  is  evi- 
dent that  to  estimate  the  total  investment  in  every  de- 
partment of  the  electrical  industry  at  two  thousand 
millions  of  dollars  in  the  United  Staes  alone,  is  not  ex- 
travagant, for  this  would  allow  only  five  hundred  mil- 
lions to  cover  the  value  of  the  telegraph,  the  telephone 
and  the  almost  unlimited  number  of  electrical  manu- 
factories, large  and  small,  that  can  be  found,  from  one 
end  of  the  land  to  the  other. — William  Baxter,  Jr.,  in 
Cassier's  Magazine. 


DON'T  TAKE  THINGS  FOR  GRANTED. 


An  inventor  is  about  the  last  person  in  the  world 
who  can  afford  to  take  things  for  granted.  A  singular 
case  of  futility  of  invention  arising  from  the  neglect 
of  this  truism  has  been  brought  to  light  by  the  record- 
ing of  a  recent  patent  for  removing  tin  from  scrap  by 
electricity.  As  sheet  tin  sells  from  3  to  5  per  cent, 
of  pure  tin,  if  all  the  scrap  could  be  collected  and  have 
its  tin  taken  of,  an  economical  process  for  the  purpose 
would  be  valuable.  Tin  is  a  very  expensive  metal, 
worth,  say,  f  400  a  ton.  If  scrap  tin  is  worth  f  5  a  ton 
$500  worth  would  contain  $1200  worth  of  tin,  and  the 
iron  or  steel  would  be  worth  considerably  over  $500. 
The  presence  of  tin  makes  scrap  tin  useless  as  iron, 
but  if  it  is  completely  removed  the  scrap  can  be 
worked  up  into  good  quality  iron.  The  consequence 
is  that  the  skinning  of  scrap  iron  has  exercised  a  great 
fascination  for  inventors  for  years,  and  numerous 
means  have  been  devised  for  stripping  tin,  but  at  last 
a  ingenious  electrical  device  has  been  patented  by 
which  the  tin  can  be  stripped  off  perfectly  and  depos- 
ited where  it  is  wanted.     But  now  that  everything  is. 
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ready  for  effective  work,  it  is  found  that  there  is  prac- 
tically no  scrap  tin  to  be  had,  and  the  inventor  has 
had  all  his  trouble  and  expense  for  nothing.  There 
were  supposed  to  be  thousands  of  tons  of  scrap  tin 
wasted  every  year,  but  in  reality  the  makers  of  large 
tin  goods  sell  their  clippings  to  people  who  do  smaller 
work,  and  finally  the  scrap  is  distributed  in  such  a 
way  that  it  cannot  be  collected  profitably. 


LAW   POINTS   FOR  INVENTORS. 


A  patent  should  be  construed  in  liberal  spirit  to 
sustain  the  just  claims  of  the  inventor. 

A  recovery  of  damages  for  the  period  of  infring- 
ment  does  not  vest  the  infringed  with  the  right  to  con- 
tinue the  use. 

A  recorded  assignment  of  a  perfected  indention, 
made  before  a  patent  has  issued,  carries  with  it  the 
patent  when  issued. 

However  brilliant  the  discovery  of  a  new  principle 
may  be,  to  make  it  useful  it  must  be  applied  to  some 
practical  purpose. 

An  inventor  has  no  right  of  property  in  his  invention 
upon  which  he  can  maintain  a  suit,  unless  or  until  he 
obtains  a  patent  for  it. 

The  rightful  owner  of  a  patented  machine  may  con- 
tinue to  use  it  until  worn  out,  or  he  may  repair  it,  or 
improve  upon  it,  as  he  pleases. 

If  a  patented  process  cannot  be  performed  without 
danger  to  the  operator,  it  cannot  be  regarded  as  useful 
within  the  meaning  of  the  patent  law. 

The  law  will  strip  a  corporation  or  individual  of 
every  disguise,  and  enforce  a  responsibility  according 
to  the  very  right,  in  despite  of  all  artifices. 

A  party  who  has  purchased  a  patented  machine,  and 
used  it  during  the  term  of  the  original  patent,  may  con- 
tinue its  use  in  case  patent  is  extended  or  reissued 

One  void  claim  does  not  vitiate  the  entire  patent,  if 
made  by  mistake  or  inadvertence,  and  without  any 
willful  default  or  intent  to  defraud  or  deceive  the 
public. 

An  inventor  must  be  understood  to  know  of  what 
his  invention  consists,  and  his  patent  does  not  secure 
to  him  the  exclusive  right  in  anything  more  than  he 
claims. 

What  is  the  thing  patented,  is  a  question  of  law  for 
tbe  Court.  Has  it  been  constructed,  used  or  sold  by  the 
defendants,  is  a  question  of  fact  to  be  submitted  to  the 
jury- 
Where  a  patent  is  claimed  for  the  discovery  of  a  new 
substance  by  means  of  chemical  combinations,  it 
should  state  the  component  parts  of  the  new  manufac- 
ture  claimed    with    clearness     and  decision,  and  not 


leave  the  person  attempting  to  use  the  discovery  to 
find  it  out  by  "experiment." 

An  assignment  of  an  interest  in  an  invention  secured 
by  letters  patent  is  a  contract,  and,  like  all  other  con- 
tracts, is  to  be  construed  so  as  to  carry  out  the  inten- 
tion of  the  parties  to  it. 

There  is  no  infringement  of  a  patent  which  claims 
mechanical  powers  in  combination,  unless  all  the 
parts  have  been  substantially  used.  The  use  of  a  part 
less  than  the  whole  is  no  infringment. 

In  cases  of  extreme  necessity,  in  time  of  war  and 
imminent  and  impending  public  danger,  the  Govern- 
ment may  appropriate  an  invention  to  its  own  use 
without  the  consent  of  the  patentee,  but  it  must  com- 
pensate him. 

A  patent  may  be  valid,  and  may  have  been  held  so 
to  be  by  a  court,  without  being  broad  enough  ,to  cover 
the  whole  invention.  In  such  cases  the  act  of  Congress 
tenders  the  patentee  relief  by  reissuing  to  make  his 
claim  broader. 

An  inventor  who  has  made  an  improvement  in  a  ma- 
chine, cannot  include  all  previous  inventions  and  have 
a  claim  to  the  whole  art,  discovery  or  machine  which 
he  has  improved. 

He  is  the  first  inventor,  and  entitled  to  a  patent  for 
his  invention,  who  first  perfected  and  adapted  the 
same  to  use,  and  until  the  invention  is  so  perfected  and 
adsapted  to  use  it  is  not  patentable. 

Whosoever  first  perfects  a  machine  is  entitled  to 
the  patent,  and  is  the  real  inventor,  although  others 
may  have  previously  had  the  idea,  and  made  some  ex- 
periments towards, putting  it  in  practice. 

Where  an  inventor  finds  it  profitable  to  exercise  his 
monopoly  by  selling  licenses  to  make  or  use  his  im- 
provement, he  has  himself,  by  the  price  of  such  license, 
fixed  the  average  of  his  actual  damage  where  his  in- 
vention has  been  used  without  his  license. 

If  suggestions  communicated  by  the  employee  con- 
stituted the  whole  subject  of  the  improvement,  the 
patent,  if  granted  to  the  employer  as  his  invention,  is 
invalid,  because  the  real  invention  or  discovery  belongs 
to  the  person  who*  made  the  suggestions. 

The  time  when  a  particular  apparatus  was  "con- 
structed," in  the  sense  of  the  stipulation,  was  the  time 
when  it  was  attached  to  the  machine  (substantially 
complete  in  its  operative  parts),  it  not  being  necessary 
that  the  machine  should  be  geared  and  doing  work. 

Patentees  have  secured  to  them,  by  virtue  of  the  let- 
ters patent  granted  to  them,  the  full  and  exclusive 
right  and  liberty,  for  a  prescribed  term,  "of  making 
and  using,  and  vending  to  others  to  be  used,"  their  re- 
spective inventions  or  discoveries;  and  whenever  their 
rights,  as  thus  defined,  are  invaded  by  others,  they  are 
entitled  to  an  action  on  the  case  to  recover  actual 
damages  as  compensation  for  the  injury. — New  Ideas. 
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EDITORIAL. 


The  necessity  that  this  paper  should 
be  prompt  in  its  issue  at  the   earliest 
TO  READER      moment,  and  the  greater    satisfaction 
AND   PATRON,    that  will  ensue  therefrom  to  both  read- 
er and  patron,  have  made  it  advisable 
that  as  the  present  volume  closes  with 
this  issue,  the  ensuing  one  should  bear  the  month    of 
April  on  its  date  line.    This,  then,  outlines  the  course 
that  will  be  pursued. 

The  appearance  of  three  belated  numbers  completing 
Volume  III,  with  as  many  weeks,  has  been  accepted  as 
an  earnest  that  the  publication  of  the  Journal  is  to  be 
resumed,  and  the  assurance  is  conveyed  that  hereafter 
this  paper  will  be  strictly  ''up-to-date"  in  both  a  literal 
and  a  figurative  sense. 


THE  VOICE 
OF  THE 

INANIMATE. 


Whoever  it  was  that  gave  to  man- 
kind the  trite  adage,  "A  stitch  in  time 
saves  nine,"  was  truly  a  benefactor  of 
the  whole  human  race  for  reflection 
convinces  that  but  few.  of  the  difficul- 
ties which  attend  our  work  would 
arise  had  we  but  the  forethought  to  always  apply  the 
advice  given  in  this  sage  precept.  Indeed,  the  pains- 
taking engineer  who  has  worked  and  won  his  way  to 
a  responsible,  paying  and  satisfactory  position  may 
largely  attribute  his  measure  of  success  to  the  fact 
that,  whether  consciously  or  unconsciously,  he  has  ad- 


hered to  the  broadadea  so  succinctly  expressed  in  the 
homely  motto.     Had  the  author  spent  a  lifetime  in  the 
handling  of  machinery  and  had  volumes  been  left  re- 
plete with  ripest  experience,  there  could  not  have  been 
told  a  tithe  of  that  expressd  in  these  six  small  words. 
Review  if  you  will  the  ills  to  which  an  electric  sta- 
tion is  heir,  then  count  on  your  fingers — you  will  need 
no  larger  score — the  difficulties  ,that  could  ha've  been 
avoided  had  a  preventive  been  applied  during  the  in- 
cipient stages.     It  is  then,  when  danger  impends,  that 
the  voice  of  the  inanimate  cries  out  its  warning  note 
and  pleads  that  its  needs  be  administered  to.     True,  if 
experience  be  lacking  naught  may  avail     to  avert  a 
trouble  that  would  otherwise  be  easily  remedied,  and 
if  one  has  not  experience  he  should  get  it  or  the  path 
to  success  will  be  long  and  tortuous    and  without  a 
guiding  star.     The  engine,  beast  of  burden  that  it  is, 
resents  and  breaks  down  under  neglect    as  surely  as 
will  jour  pack  horse;  the  boiler  patiently  endures  the 
enormous  molecular  strain  thrown  upon  it  by  quick 
steaming  or, the  injection  of  cold  water,  but  the  treat- 
ment saps  its  vitality;  the  steam  pipe  when  cold,  re- 
sounds as  if  struck  by  a  sledge  on  the  sudden  admis- 
sion of  steam  and  the  new  leaks  that  appear  attest  the 
strain  to  which  it  has  been  subjected;     the  grain  of 
sand  drawn  up  from  the  well  works  an  injury  to  the 
pump  that  .mechanical  amputation     alone     will  save 
from  destruction;  the  belting,  when  stretched  to  fiddle 
string  tightness,  spreads  its  contagion  to  shafting,  pui- 
leys  and  bearings,  and  being  "one  sickly, sheep,  infests 
the  flock  and  poisons  all  the  rest;"    the  heating  of  a 
crank  pin  indicates  undue  tightness  or  a  clogged  oil  cup 
and  if  the  symptom  of  disorder  remains  unattended  it 
shrieks  in  horror  at  its  impending  doom;  the  warming 
of  a  loose  electrical  connection  portends  derangement 
that  wantonly  wastes  energy  or  may  open  a  vital  cir- 
cuit and  cause  a  shut-down  or  may  create  the  spark 
that  might  burn  the  station  or  even  a  whole  city;  the 
tiny  spark  at  the  brushes  preceeds  the  cutting  of  the 
commutator;  while  an  abrasion  to  armature  wires  or 
the  lodgement  of  ,dust  therein  results    oft-times  in  a 
burnout  that  gives  lurid  admonition  that  injury  and 
neglect  are  not  to  be  tolerated.     Thus  are  given  the 
signs  or  sounds  constituting  the  language  of  inanimate 
appliances.     They  express  no  approbation  of  good  and 
proper  treatment  beyond  being  ever  ready  and  willing 
to  cheerfully  and  reliably  perform, their  alloted  tasks, 
and  only  at  extreme  neglect  do  they  raise  their  voices 
or  mute  plaints  in  infallible  warnings  of  impending 
dissolution. 
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Safety,  reliability  and  success  in  the  handling  of  all 
forms  of  machinery  demand  that  attendants  shall 
heed  the  voice  of  the  inanimate  and  cultivate  an  under- 
standing of  its  expressions.  They  must  cultivate,  too, 
an  affection  for  each  piece  of  apparatus  in  their 
charge,  .for  objects  of  affection  are  not  neglected.  If, 
though,  the  voice  is  raised,  its  grievance  is  real  and 
then  must  be  instantly  applied  the  stitch  that,  in  elec- 
tric station  practice,  saves  not  nine,  but  ninety  and 
nine. 


The  measure     of     depreciation     to 
which  electrical  machinery  is  suscept- 
DEPRECIATION,   ^e  fovms  a  subject  that  becomes  par- 
ticularly vexatious  on  everv    occasion 


AN  UNSETTLED 
FUNCTION. 


where  upon  its  estimate  hangs  actual 
values  in  hard  dollars  and  cents.  In 
truth,  estimating  depreciation  is  somewhat  similar  to 
measuring  the  candle  power  of  an  arc  lamp.  From 
the  standpoint  of  accuracy,  all  favors  a  correct  deter- 
mination of  its  candle  power  when  certain  known  func- 
tions are  assumed.  We  can,  for  instance,  fix  both  the 
angle  and  the  distance  of  observation  by  simple  pro- 
cesses, yet  these  ^assumptions  are  purely  arbitrary  and 
the  results  derived  will  be  valueless  in  fixing  the  real 
illuminosity  of  the  lamp  owing  to  the  absence  of  a 
standard.  Similarly,  in  estimating  the  depreciation  of 
electrical  apparatus,  one  encounters  such  potent  un- 
certainties as  to  render  the  determination  subject  to 
all  the  errors  of  personal  observation  and  judgment 
and  a  problem  which,  from  the  standpoint  of  accuracy, 
is  impossible  of  solution. 

The  depreciation  which  a  dynamo  electric  machine 
undergoes  is  of  a  dual  nature.  Its  value  suffers  from 
a  constant  shrinkage  because  of  the  advances  in  the 
art  of  dynamo  building,  and  second,  it  suffers  from  the 
wear  and  tear  incident  to  use.  To  judge  either  item 
to  eveju  an  approximation  of  certainty  is  impossible  for 
the, respective  reasons  that  no  one  can  foretell  when  a 
new  invention  will  render  existing  aparatus  less  de- 
sirable if  not  valueless  except  as  junk,  and  no  one  can 
foretell  the  treatment  a  .generator  is  to  receive,  for,  as 
with  all  other  machinery,  the  life  of  a  generator  de- 
pends upon  the  care  bestowed  upon  it.  Then  again, 
if  a. dynamo  is  kept  in  good  repair,  is  rewound  and  re- 
babitted,  and  supplied  with  a  new  commutator  and 
shaft,  it  remains  to  all  intents  and  purposes  a  new 
machine  and  the  shrinkage  in  value  from  ''advances  in 
the  art"  would  really  determine  the  depreciation 
chargeable  to  it.  The  question  of  efficiency  and  its 
impairment  from  magnetic  fatigue  would    be  proper 


for  consideration,  but  probably  few7  have  given  the 
matter  a  serious  thought.  Furthermore,  it  will  then 
be  asked:  to  what  extent  does  the  loss  of  one  half  of 
one  per  cent  in  efficiency  detract  from  the  value  of  a 
dynamo?  That  will  depend  upon  its  initial  efficiency, 
the  hours  of  service  and  the  cost  of  power,  each  of 
which  is  influenced  by  a  score  or  more  of  factors  that, 
being  more  or  less  ambiguous  in  themselves,  lead  to 
uncertain  deductions. 

It  is  plain  that  experience  with  one  class  of  aijpar- 
atus  affords  no  precedent  for  other  varieties.  Arc 
lighting  dynamos  have  been  backward  in  their  devel- 
opment and,  barring  the  substitution  of  new  arma- 
tures, Brush  dj'namos  installed  in  1880  are  still  being- 
operated  and  bid  fair  to  continue  their  usefulness  for 
unnumbered  years  to  come.  The  depreciation  charge- 
able to  these  machines  would  ordinarily  be  determined 
by  adding  to  the  shrinkage  between  the  original  or 
first  cost  and  the  present  or  new  cost,  the  cost  of  new 
parts  and  repairs, .plus  an  arbitrary  amount  represent- 
ing the  value  assumed  to  be  lost  by  reason  of  the  use 
of  the  machine  for  the  period  of  its  life.  In  all  proba- 
bility the  sum  total  of  these  amounts  will  exceed  the 
present  cost  of  the  dynamo,  in  which  event  the  dynamo 
is  figured  out  to  be  not  only  worthless,  but  worse  than 
worthless — a  zero  with  even  the  rim  off.  Nevertheless 
it  ,jogs  along  merrily  night  after  night,  putting  to 
blush  by  its  faithful  services,  its  accusers  who  main- 
tain that  if  it  isn't  worthless,  in  all  reason  it  ought  to 
be.  ! 

The  reasoning,  though  apparently  sound,  is  thus 
proven  to  be  fallacious,  in  fact,  the  whole  question  is 
an  anomalous  one  and  depreciation  .must  remain  an  un- 
settled function,  for  nowhere  else  must  the  judgment 
be  so  thoroughly  tempered  by  the  conditions  and  cir- 
cumstances which  prevail. 


A  charge  that  the  original  patentee  did  fraudulently 
and  surreptitiously  obtain  a  patent  for  that  which  he 
knew  was  invented  by  another,  unaccompanied  by  the 
further  allegation  that  the  alleged  first  inventor  was  al 
the  time  using  reasonable  diligence  in  adapting  and 
perfecting  the  invention,  is  not  sufficient  to  defeat  the 
patent,  and  constitutes  no  defense  to  the  charge  of  in- 
fringement. 


An  inventor  may  be  ignorant  of  the  scientific  princi- 
ple embraced  in  his  invention,  or  he  may  think  he 
knows  it,  and  yet  be  uncertain,  or  he  may  be  confident 
as  to  what  it  is,  and  others  may  think  differently.  All 
this  is  immaterial  if  by  the  specifications  the  thing  to 
be  done  is  so  set  forth  that  it  can  be  reproduced. 
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TRANSFORMERS  FOR  SINGLE  '  AND  MULTI- 
PHASE CURRENTS:  By  Gisbert  Kapp,  1S!JG 
8vo  cloth.  2il  pp.  Illustrated.  Published  by 
The  Macmillan  Company,  66  Fifth  Ave.,  New 
York.  For  sale  by  William  Doxey,  631  Market 
St.,  Sail  Francisco.  Price  $1.75. 
It  is  only  comparatively  recently  that  writers  of 
electro-technics  have  taken  up  the  subject  of  trans- 
formers and  treated  it  with  thoroughness  in  book 
form.  In  truth,  the  reason  for  this  may  be  because 
of  the  almost  limitless  field  that  the  new  science  of 
electrical  engineering  had  opened  up  for  authors  to 
cover,  or  because  of  .the  great  amount  of  experimental 
research  that  must  be  made,  or  because  of  a  more  or 
less  unsettled  state  of  the  art ;  or  more  probably,  be- 
cause of  an  immature  understanding  of  the  piece  of 
apparatus  that  is  at  once  the  sinew  and  strength  of  the 
alternating  and  polyphase  systems  of  an  electrical  dis- 
tribution. The  workings  of  a  transformer  appear  to 
be  simplicity  itself.  During  its  development  one  real- 
ized it  to  be  an  appliance  wherein  a  moving  field  cut 
a  wine  and  produced  electricity,  instead  of  having,  as 
in  dynamo,  a  moving  wire  cut  a  field  with  the  same  re- 
sult. With  all  but  the  favored  few,  all  thought  of  the 
principle  of  the  transformer  rested  at  this  point,  for  as 
Mr.  Kapp  states  in  the  preface  to  the  work  under  re- 
view, practical  engineers  who  in  carrying  on  their  pro- 
fession must  investigate  whatever  they  design,  cannot 
be  expected  to  publish  the  result  of  their  researches 
for  the  benefit  of  competitors.  The  knowledge  ob- 
tained concerning  the  theory,  principles,  and  to  a 
great  measure,  the  practical  possibilities  of  the  trans- 
former, has  until  recently  been  locked  in  the  intellects 
of  the  engineers  of  the  great  companies,  but  now  the 
industry  has  .passed  beyond  the  narrow  stage  where 
the  principles  underlying  its  fundamental  features  can 
be  reserved  for  the  exclusive  use  of  any  person  or  con- 
cern, and  as  a  result  the  note  books  of  independent 
but  none-the-less  trustworthy  investigators,  have  given 
the  electrical  public  the  treasures  of  knowledge  that 
have  long  been  sought  for.  Such  a  work  has  Bedell's 
Principles  of  the  Transformer  been  to  students,  and 
such  a  work  is  "Kapp's  Transformers"  to  practical  en- 
gineers and  investigators  who  desire  to  obtain  a  max- 
imum of  practical  success  with  a  minimum  expenditure 
of  mental  exertion. 

Kapp's  work  clearly  shows  that  notwithstanding  the 
apparent  simplicity  of  the  transformer,  a  study  of  this 
apparatus  leads  to  a  number  of  questions  which  are 
not  only  highly  interesting  from  a  purely  scientific 
point  of  view,  but  are  also  very  important  for  practi- 
cal of  commercial  reasons.  On  most  alternating-cur- 
rent lighting  installations  the  transformers  are  at  work 


night  and  day  all  the  year  round,  and  cause  a  waste 
of  power  which  is  always  going  on.  Under  these  cir- 
cumstances, even  a  small  improvement  in  the  efficiency 
of  the.aparatus  has  a  large  monetary  value,  but  such 
improvements  can  only  be  made  as  the  result  of  care- 
ful study  combined  with  practical  experience,  and  only 
by  grappling  with  the  problem  understanding^  may 
its  solution  be  reached.  Indeed,  the  object  of  the 
present  book  is  in  part  to  enable  the  reader  to  judge 
the. design  of  the  transformers  and,  if  necessary,  to  de- 
sign such  apparatus  for  himself.  The  subject  is  treat- 
ed mathematically  but  not  to  such  an  extent  as  will  be 
oppressive  to  the  majority  of  readers.  Its  main  feat- 
ures are  a  scope  of  discussion  that  is  sought  for  and  a 
method  of  treatment  that  is  commendable.  All  vari- 
ties.of  transformers  are  fully  treated,  and  though  the 
English  and  Continental  practices  are  dwelt  upon  al- 
most to  the  exclusion  of  American  appliances,  yet  the 
names  and  work  of  Tesla,  Thomson  and  Scott  perforce 
often  appear. 

Aside  from  the  explanation  given  of  the  principles 
of  action,  forms  and  relations  between  cores  and  coils 
in  the  transformer,  the  majority  of  readers  will  .find 
more  of  interest  in  the  pages  devoted  to  testing,  in 
which  are  satisfactorily  described  the  'dynamometer, 
wattmeter,  three-voltmeter,  three-ammeter  and  other 
methods  of  testing  transformers.  Chapter  VIII  is  es- 
sentially a  practical  one,  being  devoted  to  safety  appli- 
ances, sub-station  and  house  transformers,  boosters, 
choke  and  compensating  coils,  series  transformers, 
three-wire  and  balancing  transformers,  and  lastly,  a 
description  of  Scott's  method  of  converting  two-phase 
to  three-phase  current  and  vice  versa.  Some  of  the 
"wrinkles"  here  brought  out  are  both  novel  and  of  val- 
ue, and  it  is  safe  to  say,  that  they  would  frequently  find 
an  extensive  application  were  they  more  generally  un- 
derstood. 

Kapp's  Transformers  is  a  timely  work,  and  especi- 
ally so  to  the  electrical  engineer  who  has  charge  of  an 
alternating  or  polyphase  current  distribution. 


THE  ACCURACY  OF  WATTMETER  READINGS. 


Our  readers  will  recall  recent  correspondence  which 
passed  between  Mr.  Milne  and  Mr.  C.  D.  Haskins  re- 
garding the  merit  of  the  Thomson  Recording  Watt- 
meter. We  learn  that  within  the  past  month  a  series 
of  important  tests  have  been  made  to  determine  the  ac- 
curacy of  the  meter  in  question  under  certain  condi- 
tions. The  tests  were  carried  out  to  verify  sundry 
criticisms  to  the  effect  that  on  rapidly  fluctuating 
loads,  the  meter  was  derelict  in  its  accuracy — especial 
reference  being  made  to  elevator  work.  The  object  of 
the  tests  was  the  determination  of  the  mean  error  un- 
der maximum  conditions  of  fluctuation  and  the  result 
was  gratifying  from  the  standpoint  of  the  meter.  It 
was  found  that  the  maximum  of  error,  introduced  by 
this  character  of  load,  i.  e.,  under  the  worst  possible 
or  maximum  condition  of  fluctuation,  did  not  exceed 
six-tenths  of  one  per  cent,  a  percentage  materially  re- 
duced under  conditions  less  than  the  maximum. 
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SOME    PACTS   RELATING    TO    GAS  AND  ELEC- 
TRICITY.* 


By  J.  F.  Seamon. 


With  these  preliminary  remarks,  I  desire  to  call  your 
attention  to  the  central  station  as  compared  to  the  gas 
plant.  We  must  recognize  the  efficient  means  which 
are  applied  to  the  different  stages  of  gas  manufacture, 
and  while  a  gas  plant's  success  to  a  great  extent  de- 
pends upon  a  correct  registration  of  the  product  manu- 
factured and  sold,  and  the  ample  storage  of  the  same, 
the  same  principles  are  applicable  to  a  central  station 
and  the  distribution  of  their  product,  which  principles 
are  now  being  adopted  by  electrical  engineers  in  the 
designing  of  them.  It  is  necessary  for  the  sale  of  any 
product  to  require  some  suitable  means  of  measure- 
ment. As  electric  power  is  undoubtedly  a  product  re- 
quiring the  erection  of  a  costly  plant  for  its  production, 
a  unit  of  measurement  is  necessary,  as  well  as  an  ap- 
paratus to  record  the  units  delivered  to  the  consumer 
by  the  producer,  and  as  appliances  for  recording  elec- 
tric energy,  which  register  in  ampere  hours  (the  unit  of 
quanity)  and  watt  hours  (the  unit  of  work),  are  now 
being  generally  adopted,  it  thus  makes  electricity  an 
equal  competitor  with  gas  when  such  devices  are  used 
for  the  measurement  of  their  product.  The  writer's 
experience  with  the  plant  in  his  charge,  when  electric 
meters  were  applied  to  the  consumer,  found  a  reduc- 
tion in  the  daylight  load  of  60  per  cent.,  and  the  night 
load  of  25  per  cent.,  against  that  of  the  contract  sys- 
tem. As  electric  stations  receive  the  benefit  of  this  re- 
duction, and  where  the  revenue  by  the  adoption  of 
meters  is  not  increased,  a  majority  of  electric  stations 
have  been  unable  to  lessen  the  cost  of  their  product  to 
the  consumer  on  account  of  the  variable  load  they  are 
subject  to,  making  it  a  necessity  to  have  the  machinery 
and  dynamo  capacity  of  sufficient  size  to  carry  them 
through  the  maximum  hours  of  lighting,  which  covers 
an  average  of  three  hours  in  twenty-four.  As  this  ma- 
chinery represents  an  investment  of  capital,  and,  con- 
sidering the  interest,  depreciation,  insurance  and  re- 
pairs, with  no  reduction  in  the  cost  of  attendance,  we 
readily  see  that  in  a  majority  of  cases  the  cost  of  elec- 
tricity to  consumer  is  not  lessened.  The  only  material 
reduction  would  be  that  of  the  fuel  and  water  account, 
which,  under  the  peculiar  conditions  stated  above, 
amount  to  a  saving  of  20  per  cent.  In  view  of  the  facts 
stated,gas  companies  have  been  able  to  hold  their  share 
of  the  lighting  business,  and  in  many  cities  they  have 
increased  their  output  by  the  aid  of  efficient  methods 
of  applying  their  product  as  a  source  of  illumination. 
Comparing  the  storage  battery  with  that  of   a   gas 

♦Abstract  of  a  paper  read  before  the  thirteenth  annual  meeting  of  the 
Ohio  Gas  Light  Association. 


holder  the  electrical  engineer,  in  order  to  store  his 
energy,  must  incur  a  loss  of  not  less  than  20  per  cent, 
of  the  energy  stored,  and  must  pay  for  his  storage  bat- 
tery at  the  rate  of  f  30  per  horse-power  hour,  whether 
the  capacity  be  large  or  small,  but,  on  the  other  hand, 
the  method  of  storing  gas  involves  no  appreciable  loss 
of  energy.  A  50,000  cubic  foot  holder,  at  a  cost  of 
|7,000,  would  be  14  cents  per  cubic  foot  capacity,  and 
$3.50  per  horse-power  hour  capacity.  Assuming  that 
the  consumption  of  gas  is  25  cubic  feet  per  horse-power 
hour,  making  a  difference  of  88  per  cent,  in  the  cost  of 
storing  an  equal  amount  of  energy  by  the  means  of  a 
storage  battery  compared  to  that  of  the  gas  holder. 
And  again,  if  we  desire  to  compare  the  cost  of  install- 
ing a  storage  battery  to  that  of  a  gas  holder  of  equal 
capacity,  we  find  that,  allowing  for  leaks  and  conden- 
sation and  using  the  factor  of  10  cubic  feet  per  burner 
per  hour,  a  holder  of  the  size  mentioned  will  furnish 
gas  for  one  hour  to  5,000  burners,  at  a  cost  per  burner 
capacity  of  $1.40.  To  ascertain  the  cost  of  a  storage 
battery  of  sufficient  size  to  furnish  energy  to  5,000  16- 
candle-power  lamps  at  50  volts,  it  is  necessary  to  re- 
duce to  watt  hours,  adding  20  per  cent,  for  loss  of 
energy,  which  equals  300  kilowatts,  which  redueced  to 
horse-power  hours  we  get  a  product  of  402  horse-power 
hours  .multiplying  this  by  $30,  the  cost  of  a  storage  bat- 
tery per  horse-power  hour,  we  have  a  total  of  $12,000 
for  the  cost  of  the  installation  of  the  same  of  equal 
capacity  to  that  of  a  gas  holder.  It  may  be  stated  that 
storage  batteries  are  confined  to  the  direct  current  sys- 
tem of  electric  distribution,  and  that  system  is  now  be- 
ing superseded  by  the  adoption  of  the  alternating  cur- 
rent system  in  central  statons,  as  the  latter,  on  account 
of  its  high  potential,  covers  a  greater  area  in  long  dis- 
tance transmission.  With  the  comparisons  just  stated 
above,  we  find  this  important  question  of  the  storage 
of  electric  energy  a  costly  one  to  install,  not  mention- 
ing the  fact  of  its  cost  of  maintenance,  and  as  the  ques- 
tion of  capital  invested  carries  with  it  to  a  great  ex- 
tent the  selling  price  of  any  commodity,  we  can  see  in 
this  instance  its  direct  application  to  electric  stations, 
for  it  necessitates  either  a  means  of  storage  or  a  suffi- 
cient dynamo  capacity  to  carry  them  through  the 
maximum  load. 

The  gas  engine  is  now  being  recognized  as  an  import- 
ant factor  for  the  generation  of  energy  in  electric  light- 
ing stations,  and  also  in  isolated  plants,  and  as  it  is 
conceded  that  it  is  cheaper  to  distribute  an  equal 
amount  of  energy  by  the  aid  of  gas  mains  than  by  the 
method  of  electrical  distribution,  and,  admitting  this 
to  be  a  fact,  it  remains  for  the  gas  engineer  to  set  forth 
the  practical  economy  which  can  be  obtained  through 
the  agency  of  the  gas  engine.  The  writer  calls  your  at- 
tention to  one  plant  in  particular  at  Belfast,  Ireland, 
where  igas  engines  have  been  installed  for  the  genera- 
tion of  electricity.  The  gas  used  was  somewhat  less 
than  24  cubic  feet  per  electrical  horse-power,  the  test 
extending  over  a  duration  of  six  hours  at  full  load.    The 
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electrical  equipment  in  this  instance  consists  of  four 
bipolar  dynamos,  ot  57^  kilowatts  capacity  each,  and 
two  similar  dynamos  ot  26£  kilowatts  capacity  each, 
making  a  total  of  380  electrical  horse-power. 

lu  the  large  cities  we  find  a  number  of  isolated  elec- 
tric plants,  and  as  it  is  necessary  for^the  electrical  en- 
gineer in  the  design  of  these  installations  to  use  a 
means  of  producing  his  energy  at  a  minimum  cost,  it 
would  suggest  that  a  little  enterprise  on  the  part  of  the 
gas  manager,  and  with  the  co-operation  of  the  electric- 
al engineer  and  the  gas  engine  manufcaturer,  the 
means  can  be  employed  to  extend  the  further  use  of  gas 
as  a  productive  power,  thus  closely  identifying  these 
branches  of  business,  making  them  dependent  to  a  cer- 
tain extent  upon  the  other. 

In  regard  to  gas  as  an  illuminant  as  compared  to 
tbat  of  electricity,  the  writer's  experience  has  been, 
where  gas  dispelled  that  of  electric  light  of  equal  lum- 
inosity, a  saving  of  71-J-  per  cent,  was  gained  in  favor 
of  gas,  thereby  benefitting  the  consumer.  The  Wels- 
bach  burner  was  used  in  this  comparison,  and  the  cost 
of  renewing  mantles  in  obtaining  the  above  result  is 
included.  With  the  adoption  of  the  Welsbach  burner 
for  gas  illumination  it  certainly  was  and  now  is  a  ser- 
ious obstacle  in  the  general  advancement  of  electricity 
for  illumination  where  there  is  competition.  And  as 
the  success  of  the  prepayment  meter  plant  is  estab- 
lished, a  combination  of  both  burner  and  meter  used 
would  enable  gas  companies  to  obtain  a  trade  that 
hitherto  was  an  unknown  factor  to  them.  As  a  man- 
ager of  a  combined  gas  and  electric  plant,  the  writer 
recognizes  whatever  is  to  the  consumer's  interest,  in 
the  method  of  lighting,  is  to  his  interest  also,  and  it 
only  remains  for  him  to  give  an  uninterrupted  service 
and  a  good  quality  of  light  at  a  minimum  cost,  using 
his  best  judgment  in  the  economical  running  of  his 
plant,  and  what  additions  of  extension  will  be  the  most 
profitable  to  the  interests  he  represents. 


®hi-tuary 


F.  G.  PRATT. 


We  regret  to  announce  the  death  of  F.  G.  Pratt,  of 
the  General  Electric  Company,  which  occurred  Novem- 
ber 7th  last.  Mr.  Pratt  was  born  at  Keene,  N.  H,  and 
graduating  from  the  Grammar  and  High  Schools  of 
that  town,  entered  Harvard.  After  taking  his  degree 
with  honors  with  the  class  of  '84,  he  returnde  to  Keene 
and  became  sub-principal  in  the  High  School  in  which 
lie  bad  received  his  early  education.  This  post  he  filled 
for  three  years.  He  then  became  identified  with  the 
Boston  and  Albany  Railroad  in  the  office  of  the  Elec- 
trical Superintendent,  but  his  health  failing,  he  ac- 
cepted a  position  with  a  southern  railroad,  for  which 
lie  did  considerable  surveying  work.  His  experience 
in  railroad  operation  opened  up  for  him  a  position  in 


the  Union  Switch  and  Signal  Company.  While  with 
this  company  he  invented  and  patented  several  valu- 
able devices. 

In  1892  he  entered  the  employ  of  the  General  Electric 
Company  and  shortly  afterward  took  entire  charge  of 
the  catalogue  department  of  that  company.  His 
special  aptitudes  and  the  breadth  of  his  technical 
knowledge,  extending  as  it  did  not  only  into  the  pure- 
ly catalogue  work,  but  also  over  the  patent  and  en- 
gineering branches  of  the  electrical  business,  adapted 
him  peculiarly  to  the  duties  which  fell  to  him.  Any 
one  acquainted  with  the  vast  amount  and  variety  of 
the  printed  matter  and  special  information  which  the 
operation  of  such  a  large  company  necessitates,  and 
the  perfect  shape  in  which  is  issues  from  the  press  will 
realize  the  responsibility  which  rested  on  Mr.  Pratt's 
shoulders.  Mr.  Pratt  was  only  36  years  of  age  at  the 
time  of  his  death.  He  was  universally  esteemed  and 
his  death  will  be  a  source  of  regret  to  all  who  knew 
him. 


^personal 
Mr.  George  Heli  Guy,  of  the  staff  of  the  Electrical 
Engineer  of  New  York,  and.  whose  acquaintance  is 
cherished  by  the  hosts  of  friends  he  made  while  visiting 
the  coast  some  months  since,  has  been  enjoying  a  well 
earned  vacation  to  his  old  home  in  England. 


Mr.  S.  H.  Taylor,  who  is  probably  more  familiar  with 
the  electric  lighting  business  of  the  Pacific  Coast  than 
any  other  person,  has  succeeded  Mr.  F.  C.  Cartwright 
as  Sales  Agent  for  the  San  Francisco  office  of  the  Fort 
Wayne  Electric  Corporation,  Mr.  Cartwright  being 
now  associated  with  the  Mutual  Electric  Light  Com- 
pany. 


TAKING  CARE  OF  THE  PENNIES. 


A  scheme  for  supplying  electricity  for  lighting  pur- 
poses for  small  consumers  on  the  principle  of  the 
penny-in-the-slot  has  been  in  operation  in  England  for 
some  years.  Although  the  conditions  of  electric  light- 
ing there  differ  greatly  in  many  respects  from  those 
in  America,  there  are  some  points  about  the  enterprise 
which  are  worth  considering  as  applicable  wherever 
limited  quantities  of  current  are  required.  The  cor- 
poration which  has  the  right  to  the  penny-in-the-slot 
meters,  is  empowered  to  enter  into  contracts  with  elec- 
trical supply  companies  or  municipal  corporations  for 
the  supply  of  electric  energy;  to  wire  and  fit  out  for 
electric  lighting  the  premises,  such  as  small  stores,  etc., 
of  consumers  of  electricity,  and  to  generally  develop 
and  demonstrate  the  system  of  supplying  electricity 
through  prepayment  meters.  It  is  obviously  to  the  ad- 
vantage of  electric  supply  companies  to  combine  with 
the  syndicate,  as  the  introduction  of  the  penny-in-the- 
slot  system  will  considerably  increase  the  "earning 
capacity"'  of  their  plant.  For  instance,  while  the  aver- 
age revenue  from  the  eight-candle-power  lamps  at  pres- 
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ent  wired  in  London  does  not  exceed  |2.00  per  lamp 
per  annum,  the  lamps  used  by  such  consumers  as  the 
syndicate  propose  to  introduce,  would  double  or  treble 
the  average  takings  per  lamp  per  annum.  By  the  use 
of  this  system  the  consumer  is  relieved  of  the  trouble 
of  quarterly  accounts.  He  always  knows  just  where  h3 
stands,  as  one  penny  will  provide  an  eight-candle- 
power  light  for  six  hours,  and  the  light  can  be 
switched  en  or  off  at  will.  This  retailing  of  electric 
current  which  is  always  on  tap  will  be  an  immense 
convenience  to  small  stores  and  private  houses,  and  it 
promises  to  mark  the  era  of  a  new  development  in  the 
supply  of  electricity. 


^TAe  ^rade. 


In  Responding  to  Advertisements  in  this  Publication,  please 
mention  "The  Journal  of  Electricity." 


AN  ADVANCE  IX  WIRE  MAKING. 


Bi-metallic  wire,  as  its  name  implies,  is  composed  of 
two  metals,  copper  and  steel  being  usually  employed. 
Such  metals  in  a  wire  possesses  a  peculiar  and  decided 
ly  beneficial  electrical  effect,  and,  at  the  same  time, 
great  tensile  strength. 

The  advantages  to  be  secured  from  the  use  of  bi-me- 
talic  wire  may  be  expressed  in  a  few  words,  viz.,  econ- 
omy in  construction,  maintenance  ami  operation  of 
conductors  used  for  the  transmission  of  electric  cur- 
rents. 

It  is  especially  adapted  to  telephonic  uses,  the  sev- 
eral reasons  being  as  follows: 

1.  With  the  battery  transmitter  a  single  bimetallic 
wire,  with  an  earth  return,  accomplishes  pracically  the 
same  result  as  is  secured  from  a  copper  metallic  circuit. 

2.  The  magneto  telephone,  commonly  used  as  a  re- 
ceiver, or  an  instrument  built  on  the  same  principle,  be- 
comes a  commercial  long-distance  telephone  when 
used  in  connection  with  bimetallic  wire  in  metallic  cir- 
cuit. 

3.  Bimetallic  wire  requires  less  insulation  than 
wire  of  one  metal,  and,  as  less  of  the  insulating  mate- 
rial is  needed  between  conductors  of  a  cable,  it  follows 
that  a  greater  number  of  bi-metallic  conductors  may  be 
placed  and  operated  therein.  This,  in  turn,  increases 
the  capacity  of  ducts,  thus  reducing  the  expense  of 
placing  wires  underground.  With  this  wire  used  bare 
as  compared  with  one  metal  wire  so  used,  less  trim- 
ming of  trees  is  required,  consequently  a  saving  in  the 
cost  of  such  work  is  accomplished. 

It  is  not  claimed  that  bimetallic  wire  wholly  obvi- 
ates the  induction  so  frequently  heard  on  telephone 
lines,  but  it  is  claimed  that  when  such  wire  is  used  tin- 
induction  does  not  prevent,  nor  interfere  with,  conver- 
sation, and  that  it  will  give  a  far  more  satisfactory  ser- 
vice than  can  be  obtained  from  one-metal  wire. 

The  magento  telephone  has  been  found  inadequate 


when  used  on  wires  of  one  metal  for  any  considerable 
distance,  even  though  such  wires  were  in  metallic  cir- 
cuit. The  service  with  that  instrument  can  not  be 
compared  to  that  given  with  battery  transmitters.  Bi- 
metallic wire,  however,  improves  the  workings  of  the 
magneto  telephone  to  such  a  degree  that  that  instru- 
ment may  be  considered  a  commercial  long-distance 
telephone  when  used  in  connection  therewith. 

In  the  operation  of  certain  systems  of  rapid  tele- 
graphy, especially  those  systems  using  both  the  alter 
nating  and  direct  currents,  quick  action  of  apparatus 
is  essential  for  the  successful  operation  thereof.  The 
peculiar  electrical  effect  in  bimetallic  wire  produces 
the  quick  action  needed,  and,  as  a  result,  an  improved 
service  is  obtained. 

By  the  substitution  of  bimetallic  wire  for  wires  of 
iron  or  copper,  an  improved  working  of  telegraphic 
lines  generally  will  be  secured. 

Electricity  is  being  generated  in  vast  quantities  at 
Niagara  and  other  points.  How  to  make  the  power 
so  generated  economically  available  for  lighting  and 
manufacturing  purposes  at  neighboring  and  distant- 
places  is  a  problem  of  the  utmost  importance.  Like 
wise  is  it  important  to  secure  a  means  for  the  eeonom> 
cal  transmission  of  electric  currents,  whether  genev 
a  ted  by  water  or  steam  power,  to  any  considerable  dis- 
tance. It  is  believed  that  bi-metalie  wire  solves  this 
problem;  that,  by  the  use  of  such  wire,  the  loss  of  po- 
tential, or  drop  (now  of  such  proportions  as  to  make 
lone-distance  transmission  over  wires  of  copper  al- 
most prohibitive,)  will  be  greatly  reduced.  From  a  me- 
chanical point  of  view,  it  will  be  readily  seen  that  bi- 
metalic  wire  will  render  service  which  is  less  liable  to 
interruption. 

The  substitution  of  bi-metallic  wire  for  copper  will 
prove  most  advantageous  on  trolley  systems.  Copper 
lacks  tensile  strength  and  forms  kinks,  or  bends,  from 
the  pressure  of  the  trolley  wheel;  from  this  cause 
arises  the  possibility  of  delay  due  to  the  flying  off  of 
the  trolley  pole.  Besides,  copper  stretches  under  its 
own  weight;  thus  reducing  its  diameter,  increasing  its 
electric  resistance,  necessitating  the  frequent  taking 
up  of  slack,  and  later  on,  the  breaking  of  the  wire.  A 
taut  trolley  wire  being  necessary,  frequent  repairs  are 
needed  to  keep  the  line  in  working  order,  and  these  re- 
pairs incur  considerable  expense.  An  important  item 
for  consideration  is  that  a  large  sized  wire  is  not  neces- 
sary to  carry  the  current,  except  where  the  trolley 
wire  is  also  used  as  a  feeder;  the  great  diameter  is  em- 
ployed to  secure  the  required  tensile  strength.  This 
may  be  termed  a  waste  of  copper,  because  a  bi-metalic 
wire  of  smaller  diameter  gives  the  required  conduc- 
tivity, increased  tensile  strength  and  the  necessary 
rigidity. 

Iron  wire  possesses  about  one-fifth  the  conductivity 
of  copper  wire;  to  obtain  the  required  conductivity  for 
ordinary  uses,  an  increased  diameter  is  necessary. 
Iron  is  not  durable  as  a  conductor;  on  or  near  the  sea 
coast  its  life  is  about  three  years ;  inland,    about  five 
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years.  Then,  besides,  iron  commences  to  deteriorate 
shortly  after  put  into  service.  As  the  points  of  oxida- 
tion increase,  so  does  the  electrical  resistance  increase, 
and,  although  an  iron  wire  may  be  complete  through- 
out its  entire  length  for  a  considerable  time  after  put 
into  use.yet  its  electrical  resistance  increases  more  and 
more  as  each  day  passes.  As  large  poles  are  required, 
which,  owing  to  the  weight  carried,  must  be  placed 
close  together,  well  braced  and  guyed,  added  to  the 
short  life  of  iron  wire,  it  will  be  seen  that  the  economy 
in  an  iron  wire  pole  line  is  only  in  the  first  cost  of  the 
wire.  In  the  end  it  will  be  found  that  iron  is  really 
more  costly  than  copper. 

Copper  wires  of  large  diameters  are  frequently  em- 
ployed to  secure  increased  tensile  strength,  and  even 
then  the  results  sought  are  not  obtained.  As  men- 
tioned before,  copper  stretches  under  its  own  weight, 
and  unless  the  slack  is  taken  up  at  once,  innumerable 
line  troubles  will  appear.  Having  Mires  of  large  dia- 
meters to  carry,  it  follows  that  large  poles  are  re- 
quired, and,  as  copper  does  not  permit  of  great  spans, 
the  poles  must  be  placed  close  together.  The  tension 
on  the  poles  is  very  great,  bracing  and  guying  being 
an  absolute  necessity,  all  of  which  adds  to  the  cost  of 
the  line.  Copper  does  not  corrode  like  iron,  it  is  a 
splendid  conductor  of  electricity,  but  is  lacking  in  a 
way  which,  perhaps,  may  be  considered  almost  equal 
in  importance  to  its  electrical  qualities,  viz.,  mechani- 
cal resistance. 

Steel  possesses  great  tensile  strength,  but  is  a  poor 
conductor;  copper  is  a  good  conductor,  but  is  lacking 
in  tensile  strength. 

Bimetallic  wire  partakes  of  the  good  qualities  of 
both  steel  and  copper — the  tensile  strength  of  the 
former  and  the  conductivity  of  the  latter — and,  in  ad- 
dition to  the  peculiar  electrical  effect,  it  is  the  best  and 
most  serviceable  conductor.  Bimetallic  wire,  like 
copper,  does  not  corrode,  and,  the  steel  core,  being  pro- 
tected by  the  copper  sheathing,  does  not  oxodize  like 
iron.  The  two  metals  of  the  wire  are  closely  joined,  or 
welded  together,  forming  a  homogeneous  mass.  It 
permits  of  bends  and  twists  in  the  same  manner  as 
wire  of  one  metal. 

Bimetallic  wire  has  a  greater  tensile  strength  than 
wire  of  hard  drawn  copper.  It  permits  of  great  si>ans. 
Having  a  greater  tensile  strength,  it  will  be  seen  that 
wire  of  smaller  diameter  may  be  used,  which,  in  turn, 
permits  of  lighter  poles  fixtures,  etc.,  and  by  reason  of 
great  spans,  the  poles  may  be  placed  further  apart. 
Having  less  surface  to  wire,  poles,  etc.,  there  is  less  re- 
sistance to  storms  of  wind,  rain  and  sleet,  consequent- 
ly less  liability  to  interruption  of  service.  The  econo- 
my is  found  in  every  respect. 

Old  pole  lines  now  carrying  wires  of  copper  or  iron 
may  have  their  capacity  greatly  increased  by  the  sub- 
stitution of  bi-metallic  wires  therefor.  And  not  only  a 
greater  capacity,  but  an  improved  service  will  be  se- 
cured. 

Bimetallic  wire  is  the  product  of  the  John  A.  Boeb- 


ling's  Sons  Company,  of  Trenton,  N.  J.,  which  com- 
pany, as  is  well  known,  manufactures  only  the  highest 
grade  of  wire. 


ELECTKIC  POWEB  IX  A  BOLT  FACTOBY. 


Although  the  transmission  of  power  outside  the 
limits  of  Niagara  Falls  is  not  yet  a  month  old,  a  large 
nut  and  bolt  works  at  North  Tonawanda,  has  been 
waiting,  fully  equipped  for  the  appearance  of  the  cur- 
rent, for  the  past  year.  These  works,  the  largest  nut 
and  bolt  factory  in  the  country,  are  those  of  Messrs. 
Plumb,  Burdiet  &  Bernard. 

At  the  time  the  electrical  equipment  was  under  con- 
sideration, the  question  of  utilizing  Niagara  power 
naturally  arose,  and  it  speaks  volumes  for  the  fore- 
sight both  of  the  owners  of  the  works  and  the  equip- 
ing  Co.,  the  General  Electric  Co.,  that  the  three  phase 
system  was  selected,  instead  of  the  two  phase.  The 
three  phase  system  having  been  chosen  by  the  Niagara 
Falls  Power  Co.,  for  the  transmission  of  power  from 
Niagara  Falls  to  Tonawonda  and  Buffalo,  the  bolt  and 
nut  works  can  be  operated  directly  from  the  transmis- 
sion Hue  by  simply  connecting  the  necessary  static 
transformers. 

The  factory  of  Messrs.  Plumb,  Burdiet  and  Bernard 
is  situated  at  North  Tonawonda,  directly  on  the  lines 
of  the  New  York  Central  &  Erie  Bailroads,  and  about 
half  a  mile  from  the  route  taken  by  the  over-head  wires 
of  the  Niagara  Buffalo  Transmission.  It  is  divided 
into  three  single  story  brick  shops,  running  north  and 
south,  the  forge  being  nearest  the  railroad,  the  cold 
shop,  engine  room  and  machine  shop,  lying  in  the  cen- 
ter and  the  threading  and  finishing  shops  on  the  side 
nearest  the  transmission  line.  All  the  work,  with  the 
exception  of  the  cnld  work,  starts  at  th?  forge  shop  and 
passes  on  through  the  various  operations  until  it 
leaves  the  finishing  ready  for  the  market.  There  is  nj 
waste  of  labor  and  time  passing  material  from  the  dif- 
ferent points  in  the  shops.  The  progress  is  methodi- 
cal, each  succeeding  operation  being  set  next  to  the 
previous  one. 

Until  Niagara  power  can  be  obtained,  the  works  are 
being  operated  from  their  own  generating  station, 
which  will  be  abandoned  as  soon  as  the  Niagara  Power- 
Company  is  ready  to  tap  the  three  phase  lines  into  the 
factory.  The  generating  station  is  set  between  the 
cold  and  machine  shops  in  the  central  building.  Steam 
from  the  engine  is  supplied  by  three  Biter  Brothers  re- 
turn tubular  boilers  each  of  100  h.  p.  capacity.  The 
engine  is  an  improved  Green  of  400  h.  p.  belted  to  a 
General  Electric  Co.  three  phase  six  pole  150  k.w.,  25 
cycle  500  B.  P.  M.  generator.  The  exciter  is  a  3  kw. 
125  volt  bipolar  machine.  The  switchboard  is  of  panel 
type,  built  up  of  two  panels,  one  for  the  generator,  the 
other  for  the  feeders.  The  generator  panel  carrier  Po- 
tential Indicator,  two  current  indicators,  field  switch, 
main  switch  and  two  Carpenter  enamel  rheostats. 
The  feeder  board  in  addition  to  the  fuses  is  equipped 
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with  four  three-blade  knife  switches  each  controlling 
one  circuit  and  labelled  "Cold  Press",  "Machine  Shop", 
"Thread  Shop",  "Forge  Shop",  respectively. 

The  Forge  Shop,  where  the  nuts  and  bolts  are  cut 
off  from  the  raw  rods  and  bars  is  about  360  feet  long, 
baring  the  forges  and  machines  set  down  each  side  of  a 
central  aisle,  along  which  a  track  is  laid.  Above  the 
machines  on  each  side  runs  a  line  of  shafting,  and  in 
aiTanging  the  line  of  shafting  Messrs.  Plumb,  Burdict 
and  Bernard  have  adopted  a  very  simple  method. 
Suspended  from  the  roof  girders  down  each  side  are 
four  lines  of  channel  iron  in  two  sets,  each  set  bolte.l 
back  to  back.  Each  line  is  separated  from  the  other 
about  20  inches.  Through  the  space  between  each  pair 
of  channels,  pass  long  belts  which  support  the  hangers 
for  the  shafting,  and  allow  of  a  ready  rearrangement 
at  any  time.  This  method  is  adopted  throughout  the 
shop. 

The  Forge  Shop  contains  five  20  h.  p.  General  Elec- 
tric Induction  Motors,  four  driving  the  shafting  and 
one  operating  a  blower.  The  shafting  is  divided  into 
four  sections,  and  each  one  is  belted  to  one  of  the  in- 
duction motors. 

The  driving  motors  themselves  are  set  upon  a  plat- 
form above  the  shafting  in  the  center  of  the  shop,  and 
are  boxed  in.  The  blower  motor  directly  connected  to 
the  blower  occupies  a  platform  at  the  south  end  of  the 
shop.  The  machinery  driven  by  themotors  in  the  Forge 
Shop  are  different  sizes  of  bolt  headers  and  nut  punch- 
ers and  sheafing  machines  for  shearing  the  bolt 
lengths  from  the  rod. 

In  the  cold  shop  the  pointing  department  is  operated 
by  one  20  h.  p.  motor,  set  on  the  floor  and  belted  to 
Jack  shafts  and  countershafts  as  necessary. 

In  the  Machine  Shop,  lying  on  the  south  side  of  the 
engine  room,  is  another  20  h.  p.  motor,  also  set  upon 
the  floor.  It  is  used  to  drive  a  variety  of  tool  making 
machinery  such  as  planers,  milling  machines  drills, 
slotters,  shapers,  etc. 

The  Threading  and  Finishing  Shop,  400  feet  long,  is 
next  in  length  to  old  Shop  which  is  430  feet  in  length. 
In  it  the  bolts  and  nutstravelling  from  the  other  shops 
are  threaded  and  tapped  and  put  together  ready  for 
the  market. 

This  threading  and  tapping  of  the  smaller  pieces  is 
effected  automatically  for  some  and  semi  automati- 
cally for  others  and  in  all  cases  the  operations  involve 
some  of  the  prettiest  automatic  and  semi-automatic 
work  to  delight  the  eye  of  the  mechanic.  The  auto- 
matic nutters  which  put  the  nuts  upon  the  bolts  are 
more  than  human  in  their  accuracy  and  speed. 

This  shop  is  driven  by  six  6  h.  p.  motors  set  on  small 
platforms,  and  three  20  h.  p,  motors.  The  smaller 
motors  and  one  20  h.  p.  motor  is  used  to  drive  the  auto- 
matic and  semi-automatic  machines.  For  the  former 
they  are  belted  to  Jack  shafts  from  which  belts  are 
dropped  to  pulleys  on  a  shaft  running  underneath  the 
machinery.     For  the    semi-automatic    machinery,  the 


pulley  is  on  the  level  of  the  machines  and  is  belted  to 
the  Jack  shaft  above. 

The  other  20  h.  p.  motors  are  set  on  the  floor  and  are 
belted  to  shafting  on  the  opposite  sides  of  the  shop  as 
shown  in  the  illustration.  These  serve  to  drive  the 
heavy  threading  and  tapping  work  not  automatic  and 
some  idea  of  the  variety  of  machinery  in  these  shops, 
and  the  work  the  motors  are  called  upon  to  do,  may  be 
gathered  from  the  fact  that  the  sizes  of  bolts  made  run 
from  3-16  inch  up  to  1  1-2  inch. 

The  advantages  of  electric  drive  are  markedly  notice- 
able in  this  plant.  There  are  no  separate  engines  for 
the  individual  shops  and  no  belt  holes  in  the  walls  as 
would  have  been  the  case  had  the  steam  driving  plant 
been  confined  to  an  outside  building.  The  wires  come 
through  three  small  porcelain  bushed  holes  in  the  wall 
of  each  shop.  The  central  steam  and  generating  sta- 
tion is  confined  to  one  room  at  present,  and  will  probo- 
bly  shortly  be  entirely  abolished.  The  motors  in  the 
forge  shop  occupy  either  small  space  upon  the  floor  or 
are  erected  on  small  platforms.  They  require  no  atten- 
tion beyond  the  filling  of  oil  wells,  which  is  performed 
but  once  in  six  months.  They  are  started  by  the  throw- 
ing of  a  switch,  and  maintain  a  steady  and  constant 
speed  under  all  conditions  of  load.  This  is  noticeable 
in  the  quality  of  the  output. 


THE  DANGERS  OF  A  SCRATCH. 


Scarcely  a  day  passes  that  many  persons  do  not,  in 
some  way  or  other,  get  a  scratch,  a  small  cut,  or  a 
bruise  that  may  break  the  skin.  In  most  instances  not 
the  slightest  attention  is  paid  to  this  beyond  the  tem- 
porary annoyance  of  the  pain  and  the  possible  irrita- 
tion when  the  hands  are  put  into  water,  or  some  subse- 
quent blow  in  the  same  spot  brings  an  exclamation  on 
account  of  the  hurt. 

This,  while  a  common  practice,  is  by  no  means  a 
wise  one.  The  air  is  full  of  floating  disease  germs,  es- 
pecially the  air  of  cities  and  towns,  and  an  injury  of 
this  sort,  be  it  ever  so  slight,  might  furnish  excellent 
breeding  ground  for  some  deadly  bacteria.  It  is  a  good 
plan  always  to  keep  a  bottle  of  prepared  carbolic  acid 
and  glycerine,  and  frequently  touch  all  bruises  or  sore 
spots  with  it.  This  is  one  of  the  most  convenient  and 
effective  germicides  imaginable.  It  is  believed  that 
many  cases  of  fever  and  other  serious  ailments  can  be 
contracted  by  a  floating  germ  coming  in  contact  with 
the  abraded  skin.  Once  snugly  lodged  in  this  most  con- 
genial dwelling-place,  the  germ  multiplies  with  amaz- 
ing rapidity,  and  soon  overruns  the  entire  system. 
Therefore,  whenever  there  is  a  bruise  or  scratch,  or  any 
injury  of  this  sort,  germicidal  applications  should  be 
at  once  resorted  to. 


Where  objection  was  taken  to  a  patent  that  was 
signed  by  "an  acting  Commissioner  of  Patents,"  and 
that  the  record  contained  no  averment  or  proof  of  his 
title  to  the  office,  held  that  objection  was  not  tenable. 


104  THE   JOURNAL   OF    ELECTRICITY.  [Vol.  Ill 

A  POINT  IN  CENTRAL  STATION  ECONOMICS.  TABLE    OF   CONTENTS 


To  what  extent  a  labor-saving  device  can  be  made  to 
effect  an  economy  has  been  very  strikingly  demon- 
strated in  the  case  of  one  of  the  large  electric  illumin- 
ating companies  which  recently  concluded  to  fit  up 
each  one  of  its  arc  light  poles  with  a  clock-switching 
device  designed  to  automatically  throw  into  and  out 
of  circuit  each  of  the  lights  at  certain  hours  of  the  even- 
ing and  morning,  and  thus  to  supplant  the  service  of 
the  men  hitherto  employed  to  make  the  rounds  of  the 
poles  and  do  the  same  thing  by  hand.  The  company 
had  at  the  time  600  arc  lights  in  use  for  street  illumin- 
ation. The  lights  were  400  feet  apart,  and  the  city 
contract  specified  that  they  all  had  to  be  turned  on 
not  later  than  fifteen  minutes  beyond  a  certain  hour  of 
the  evening,  and  might  be  again  be  turned  off  not  ear- 
lier than  fifteen  minutes  before  a  certain  other  hour  in 
the  morning.  Experience  has  shown  that  a  man  could 
walk  about  4,000  feet  in  a  fifteen-minute  interval,  and 
turn  on  or  off  the  ten  lights  within  that  distance,  so 
that,  for  the  whole  600  lights,  the  services  of  sixty  men 
were  required,  which  could  not  be  secured  for  less  than 
$4  per  week  per  man,  entailing  thus  the  expenditure  of 
$240  per  week,  or  $12,480  per  year.  The  clock-switch- 
ing devices,  which  did  the  same  work,  cost  $5.50  apiece, 
making  a  total  for  the  600  poles  of  only  $3,300,  which 
investment,  of  course,  will  not  be  a  yearly  recurring 
one.  What  the  saving  effected  by  the  automntic 
switches  will  be,  may  be  left  to  the  reader's  own  calcu- 
lation. The  whole  affords  a  lesson  in  central  station 
economics  in  which  station  superintendents  ought  to 
find  something  decidedly  interesting. — From  Cassier's 
Magazine 


Mere  change  of  form  is  not  patentable  invention;  but 
to  change  the  form  of  an  existing  machine,  and  by 
means  of  such  change  to  introduce  a  new  mode  of  oper- 
ation, and  thus  attain  a  new  and  useful  result,  is  the 
subject  of  a  patent;  and  it  is  the  new  mode  of  opera- 
tion which  gives  it  the  character  of  an  invention. 


When  a  patentee  describes  a  machine,  and  then 
claims  it  as  described,  he  claims  not  only  the  precise 
forms  he  has  described,  but  all  other  forms  which  em- 
body his  invention,  and  it  is  an  infringement  to  copy 
the  principle  or  mode  of  operation  described. 


It  has  been  repeatedly  held,  both  by  the  Supreme 
Court  and  in  the  several  circuits,  that  "the  mistake  of 
claiming  too  little  in  the  original  patent  has  an  equal 
claim  to  correction  with  that  of  claiming  too  much." 


A  clause  in  a  contract  which  finally  interdicts  the 
manufacture  of  a  portion  of  a  patented  article  which 
may  be  needed  in  the  repair  of  such  article,  is  an  undue 
restraint  on  trade,  and  will  not  be  enforced. 


Abbreviations:  Illustrated  ('*);  Editorial,  (Ed.);  Educational, 
(Educ);  Electro-Economics,  (Flec-Econ.);  Electro-Insurance, 
(Elee-Ins.);  Electro-Therapeuty,  (Elec-Ther.);  Financial, 
(Fin.);  Hydraulics,  (Hyd.);  Illumination,  (111.);  Literature, 
(Lit.);  Metallurgy,  (Met.);  Mining-,  (Mi.);  Passing  Comment, 
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£omel<£)eta,ils   of  the  ftrosno  $lant. 


by~c.  e/dutcher. 


Much  has  been  published  concerning 
the  long  distance  electrical  transmis- 
sion plant  of  the  San  Joaquin  Electric 
Company  at  Fresno,  Cal.,  and  none  of 
the  descriptions  yet  issued  equal  in  any 
regard  that  appearing  in  the  Journal 
of  Electricity  for  April,  1806.  There 
yet  remains  to  be  told,  however,  the 
technical  details  of  the  electrical  opera- 
tion of  the  plant,  and  this  is  the  pur- 
pose of  the  present  article. 

Briefly  described,  the  equipment  is 
of  the  apparatus  of  the  General  Elec- 
tric    Company    throughout.     At     the 
power  house  are  three  350  kilowatt  700 
volt,  60  cycle,  three-phase  generators, 
each  driven  at  a  speed  of  600  revolu- 
tions per  minute,  by  separate  five-foot 
Felton  wheels  running  under  a  head 
of  1410  feet.     This  gives  a  pressure  of 
609  pounds  per  square     inch     at  the 
nozzle  which  is  the  highest  pressure  at 
which  any  electrical    transmission  in 
the  plant  in  the  world  is  operated.  The 
wheels  are  governed  by  Replogle  gover- 
nors which  confine  the     variations  in 
speed  to  within  two  per     cent     from 
that     at       normal      operation.       The 
power  house  also  contains  two  12J  kil- 
owatt 125  volt,     multipolar     exciters, 
each  driven  at  a  speed  of  1278  revolu- 
tions per  minute,  by  separate  Pelton 
wheels  operating  at  a  constant  pres- 
sure of  200  pounds    per    square  inch. 
These  wheels  are  supplied  by  a  sepa- 
rate pipe  line  which  takes  water  from 
a  small  auxiliary  reservoir  that  in  turn 
is  supplied  by  the  main  pipe  line  at  a 
point  about  one-third  of  the  way  up  the 
mountain.     The  details  concerning  thc: 
remaining  portions  of  the  plant  will  ap- 
pear hereafter. 


FIGURE    1.- 


'ELECTRIO   FAI,LS"— DIVERTING   POINT    OP    THE    SAN   JOAQUIN 
ELECTRIC  COMPANY. 
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The  generally  accepted  practice  in  switchboard  con-  the  one  exception  that  cut-outs  are  not  introduced  into 
struction  for  almost  every  class  of  work  consists  in  ar-  the  line.  The  scheme  of  operation  will  be  understood 
ranging  the  appliances  thereon  so  that  the  instruments      by  reference  to  the  accompanying  cuts  in  which  Figure 


FIGURE 


-GENERATOR, 


TRANSFORMER  AND  LINE  SWITCHBOARD  AT  THE  POWER  HOUSE 
OP   THE   SAN  JOAQUIN  ELECTRIC   CO. 


shall  appear  in  consecutive  order  from  the  top  of  the 
board  as  follows:  Lightning  arresters,  cut-outs,  am- 
meters and  voltmeters,  main  switches,  and  lastly,  the 
rheostats.  The  reasons  for  this  procedure  are  rational 
ones.  Switchboards  of  modern  construction  do  not 
give  origin  to  serious  trouble  in  any  form.  All  troubles 
that  occur  arise  outside  of  and  beyond  the  switchboard 
and  of  these  troubles  the  most  serious  is  lightning, 
hence  the  lightning  arrester  is  placed  at  the  point  of 
entry  of  the  line  wires  to  the  switchboard.  Grounds, 
swinging  crosses  and  "dead  shorts,"  form  the  chief  re- 
maining sources  of  trouble  and  protection  against  them 
is  had  in  the  cut-out,  hence  that  appliance  is  almost 
invariably  introduced  into  the  circuit  after  it  has 
passed  in  through  the  lightning  arrester,  thus  affording 
protection  to  the  switchboard  appliances  from  over- 
load. Next  follow  the  ammeter  and  voltmeter,  located 
at  points  most  readily  meeting  the  eye;  beneath  them 
and  placed  where  most  convenient  for  instantaneous 
handling  are  the  main  switches  while  at  the  bottom  of 
the  board  are  the  field  rheostats,  as  conveniently  placed 
for  ready  handling  as  is  possible,  but  less  so  than  the 
main  switches,  because  of  the  two  the  latter  demands 
more  prompt  and  decisive  manipulation.  In  addition, 
behind  the  board  are  generally  placed  a  cut-out  in  each 
dynamo  lead  before  it  enters  the  bus  bars.  There  is  a 
motive  actuating  both  the  existence  and  location  of  all 
devices  on  a  modern  switchboard  for  there  exists  the 
nerve  center  of  the  whole  system. 

The  switchboard  at  the  power    house    of  the  San 
Joaquin  Electric  Company  is  built  after  this  plan  with 


-  illustrates  the  face  of  the  power  house  switchboard 
and  on  Diagram  1  are  shown  the  circuit  connections  as 
exist  on  the  back  of  the  board. 

At  the  outset  it  should  be  stated  that  appliances  at 
the  power  house  are  designated  by  letters  or  figures 
w  Inch  are  read  as  they  appear  from  left  to  right  while 
at  the  sub-station  in  Fresno  the  reverse  occurs  and  the 
reading  is  from  right  to  left.  The  generators,  trans- 
former banks  and  line  circuits  are  designated  numer- 
ically, and  the  leads  of  the  three-phase  circuits  are  des- 
ignated by  the  letters  A,  B  and  C,  as  they  appear  on 
the  power  house  switchboard. 

Eeferring  again  to  Figure  2,  the  six  panels  constitut- 
ing the  switchboard  (beginning  the  numbering  from 
the  left)  are  as  follows:  Transformer  Bank  and  Line 
Number  1 ;  Transformer  Bank  and  Line  No.  2 ;  Exciters 
and  Generators  numbered  1,  2,  and  3  respectively.  The 
three  horizontal  rows  of  switches  on  the  transformer 
and  line  panels  are  for  the  control  of  (1)  the  lines,  (2) 
the  high  potential  bus  bars  and  (3)  the  primaries  of  the 
step-up  transformers  respectively.  On  each  of  these 
two  panels  the  three  vertical  rows  of  switches  control 
leads  A,  B  and  C  of  their  respective  devices,  hence  with 
all  switches  thrown  in  as  shown  in  the  illustration  the 
primaries  of  both  banks  of  step-up  transformers  are 
taking  current  from  the  generator  bus  bars,  while  the 
secondaries  of  both  banks  are  delivering  a  potential 
of  11,200  volts  to  the  high  tension  bus  bars  through  the 
second  row  of  horizontal  switches,  whence  current  is 
supplied  to  the  three  legs  of  both  line  circuits.  This 
simple  switch  arrangement  enables  the  cutting  out  of 
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either  bank  of  transformers  during  light  load  and  the 
utilization  of  either  or  both  of  the  transmission  lines 
as  desired. 

The  third,  or  exciter  panel,  is  a  compound  one  in  that 
it  carries  the  switchboard  appliances  for  both  exciters 
and  the  other  devices  peculiar  to  the  operation  of  a 
three-phase  plant.  The  exciters  are  provided  with  a 
Weston  voltmeter  and  switch  for  throwing  the  volt- 
meter on  to  either  exciter.  Four  potential  indicators 
also  appeal  in  this  panel  immediately  below  the  ground 
detector  and  each  set  of  two  potential  indicators 
has  an  independent  transformer  by  means  of  which 
the  generator  and  bus  bar  potentials  are  indicated  as 
are  also  the  generator  and  bus  bar  pilot  lamps  and  the 
synchronizing  lamps.  At  the  sides  of  the  Weston  volt- 
meter are  four  sets  of  plug  switches  with  two,  four- 
legged  plugs  by  means  of  which  the  potential  of  either 
generator  and  of  the  bus  bars  may  be  determined  as  is 
necessary  in  synchronizing  generators.  The  upper 
right  hand  switch  is  used  solely  to  give  the  bus  bar  po- 
tential and  the  remaining  three  switches,  which    ap- 


The  use  of  but  a  single  voltmeter  and  voltmeter 
transformer,  therefore,  suffices  for  determining  the 
voltage  of  all  the  generators,  but  as  each  generator  has 
three  circuits,  there  are  consequently  nine  circuits  into 
which  the  voltmeter  must  be  cut  and  the  plug  switch 
referred  to  has  been  adopted  as  the  most  simple  and 
ready  means  for  doing  this  work  without  affording  the 
slightest  possibility  for  short-circuiting.  Reference  to 
the  diagram  will  show  the  circuit  connections  of  the 
plug  switches  which  are  shown  to  consist  of  two  simple 
bars  having  three  holes  in  each  and  forming  the  volt- 
meter terminals,  besides  two  shorter  bars,  each  having 
two  holes  and  placed  outside  the  voltmeter  bars.  These 
short  bars  are  staggered  so  that  the  first  one  spans  the 
two  upper  horizontal  rows  of  holes  of  the  switch,  while 
the  lower  one  spans  the  two  lower  horizontal  rows  of 
holes.  The  short  bar  in  the  upper  left  hand  corner  is 
connected  to  leg  C  of  a  given  generator ;  the  short  bar 
in  the  lower  right  hand  corner  is  connected  to  leg  B  of 
the  same  generator,  while  the  remaining  leg  A  is  pre- 
sented in  the  diagonally  opposite  holes  of  the  remain- 
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FIGTJEE  3.— EESEEVOIE  OP    THE     SAN  JOAQUIN   ELECTEIC   COMPANY. 


j>ear  on  the  switchboard  as  merely  twelve  holes  in  a 
group,  are  for  generators  1,  2  and  3  respectively  as 
shown  in  Diagram  2. 

These  plug  switches  are  simple,  yet  ingenious  de- 
vices. In  three-phase  work  it  is  not  essential  to  know 
the  voltage  of  each  circuit  at  all  times,  but  it  is  neces- 
sary to  learn  the  potential  of  the  circuits  at  irregular 
intervals  or  whenever  the  load  on  any  side  varies. 


ing  corners.  The  four-legged  plug  shown  in  Figure  2 
consists  of  a  bar  of  ebonite  with  a  circular  hand  shield 
and  from  which  project  four  metal  pins,  numbers  1  and 
2  of  which  are  short  circuited  together,  as  are  also  pins 
numbers  3  and  4.  In  Figure  2  the  plug  is  shown  in- 
serted in  the  upper  row  of  holes  of  the  potential  switch 
for  generator  No.  1,  (see  diagram  No.  1)  hence  the  read- 
ing on  the  generator  voltmeter  gives  the  reading  of 


THE   JOURNAL  OF    ELECTRICITY. 


[Vol.  IV,  No.  i 


circuit  A  C  of  that  dynamo.  Similarly  the  four-legged 
plug  switch  at  the  right  of  the  Weston  voltmeter  gives 
on  the  bus  bar  voltmeter  the  potential  of  bus  bar  cir- 
cuit A  B. 

On  the  face  of  the  switchboard  are  four  potential 
indicators,  but  for  simplicity  only  two  of  them  are 
shown  in  Diagram  1.  Of  these  four,  two  voltmeters 
are  placed  in  parallel  across  each  switchboard  trans- 
former, and  the  entire  group  forms  a  series-multiple 
with  the  lamp  circuits.  The  readings  of  the  two  volt- 
meters on  the  same  transformers  are,  therefore,  alike, 
but  it  is  found  that  their  presence  facilitates  quickness 
in  observation  and  switching.  The  voltmeter  trans- 
formers reduce  the  potential  from  700  volts  to  100 
volts. 


grounded  side  is  cut  out,  causing  the  remaining  lamp 
to  take  full  voltage. 

In  the  three-phase  ground  detector,  a  single  lamp 
as  shown  at  the  apex  of  the  triangle  of  lamps  on  the 
face  of  the  switchboard,  is  used,  but  is  in  series  with  a 
choke  coil  as  shown  in  the  diagram,  for  cutting  down 
the  potential  applied  to  the  lamp  from  700  volts  to  100 
volts.  Immediately  above  the  Weston  voltmeter  is 
the  ground  detector  switch,  consisting  of  four  holes, 
three  of  which  form  the  points  of  an  equilateral  tri- 
angle and  the  fourth  one  is  centered  therein  as  ap- 
pears in  the  drawing.  A  two-legged  plug  is  used, 
which  bridges  between  the  center  hole  and  either  of 
the  three  outside  ones.  The  center  hole  leads  to  earth 
through  the  choke  coil  and  lamp,  while  the  remaining 


FIGURE  4.— ELECTRIC  PUMPING  STATION'  AND  RESERVOIR  OF  THE  FRESNO 

WATER  COMPANY. 


The  ground  detector  is  an  adaptation  of  the  two- 
lamp  detector  common  in  two-wire  incandescent  in- 
stallations and  in  which  two  100-volt  lamps  in  series 
are  placed  across  a  100-volt  circuit,  the  connecting 
wire  between  the  two  lamps  being  put  to  ground 
through  a  snap  or  plug  switch.  Normally,  each  lamp 
burns  to  but  one-half  candle  power,  but  on  throwing 
on  the  ground  wire  of  the  detector,  if  either  side  is 
partially  grounded  or  is  dead  grounded,  one  lamp  dims 
and  the  other  brightens,  or  the  first  lamp  goes  out  alto- 
gether and  the  other  comes  up  to  full  candle  power  ac- 
cording to  the  seriousness  of  the  ground,  for  if  a  lead 
is  dead  grounded,  the  resistance    of  the  lamp  on  the 


contacts  lead  to  the  three  generator  bus  bars  respect- 
ively. If  the  plug  grounds  leg  B  through  the  lamp 
and  choke  coil  as  shown  in  Figure  2,  the  lamp  will 
burn  dim  if  partially  gronnded  or  it  will  not  burn  at 
all  if  it  is  on  a  dead  ground,  while  if  the  plug  grounds 
the  remaining  bus  bars  through  the  other  two  holes, 
the  lamp  will  burn  brightly  in  each  case,  signifying 
that  the  bus  bars  A  C  are  clear  of  grounds. 

The  form  of  lightning  arresters  used  is  described 
in  the  article  referred  to,  but  it  may  be  stated  here 
that  it  is  of  the  Wirt  type  as  exclusively  used  by  the 
General  Electric  Company  in  high  potential  transmis- 
sion installations.    It  is  not  a  non-arcing   arrester  i» 
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the  sense  in  which  the  term  is  usually  applied,  but 
instead,its  action  seems  to  be  one  of  breaking  the  dis- 
charge into  numerous  small  sparks  that  jump  the 
small  air  gaps  between  the  metal  balls  which  appear 
to  chill  and  put  out  the  discharge  as  effectually  as  if  of 
non-arcing  metal. 

The  connections  of  the  exciter  on  the  exciter  panel 
follow  ordinary  practices,  hence,  as  they  present  no  un- 
usual features,  they  are  not  detailed.  It  is  clear  from 
the  diagram  that  the  exciters  feed  into  a  set  of  exciter 
bus  bars  which  is  continued  to  the  right  along  the  back 


the  lower  set  of  bus  bars  on  the  transformer  panels  are 
but  a  continuation  of  the  generator  bus  bars  on  panels 
4,  5  and  6. 

With  the  exception  of  the  location  of  the  ammeters, 
the  switchboard  connections  of  these  three-phase  gen- 
erators are  practically  the  same  as  those  for  an  Edison 
three-wire  system  in  which  as  many  dynamos  are  run 
in  parallel  as  are  required  to  carry  the  load.  This  is 
exactly  that  which  is  done  with  the  three-phase  gener- 
ator in  the  power  house  of  the  San  Joaquin  Electric 
Company.     The  generators     run  singly  or  in  parallel 


FIGURE   5.-FRESNO  MILL  OF  THE   SPERRY  FLOUR  COMPANY,  IN  WHICH  ELECTRICALLY     TRANSMITTED     POWER 

HAS  SUPPLANTED  STEAM. 


of  the  generator  panels.  From  these  bus  bars  current 
is  taken  to  the  fields  of  each  generator  through  an  in- 
dependent double-pole  switch,  a  field  rheostat  and  an 
ammeter,  the  latter  being  located  in  the  upper  right 
hand  corner  of  each  generator  panel.  The  three  re- 
maining panels  are  for  the  respective  generators,  each 
of  which  feeds  into  the  set  of  bus  bars  through  350  am- 
pere fuses  and  a  triple-pole  switch.  The  B  lead  of  each 
generator  feeds  into  its  bus  bar  through  a  current  indi- 
cator shown  in  the  upper  left  hand  corner  of  each 
generator  panel.     It  is  evident  from  Diagram  1  that 


with  equal  facility,  in  fact  the  station  attendant  who 
has  operated  incandescent  dynamos  or  street  railway 
generators  in  parallel  will  experience  no  difficulty  in 
paralleling  three-phasers  after  he  has  learned  how  to 
synchronize  them.  Like  direct  current  generators, 
three-phasers  when  operating  in  parallel  must  be  up 
to  voltage  (in  addition  to  being  "in  step")  before  being 
thrown  together,  then  its  portion  of  the  load  must  be 
thrown  on  to  the  second  machine  by  increasing  its  volt- 
age and  equalizing  the  speed  and  if  the  voltage  or 
speed  of  the  second  generator  falls  below  that  of  the 
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other  it  will  be  driven  by  the  latter  as  a  motor  throw- 
ing additional  load  onto  the  first  generator  or  the  one 
having  the  higher  speed  and  voltage. 

Before  proceeding  to  a  description  of  the  method  of 
synchronizing  it  may  be  well  to  point  out  that  the 
plant  is  never  started,  nor  are  the  existing  conditions 
altered  in  any  way  without  consultation  by  telephone 
between  the  power  house  and  the  Fresno  sub-station. 
The  telephone  line  is  carried  on  the  transmission  poles 
on  independent  cross  arms  placed  thirty  inches  below 
the  high  potential  circuit;  it  is  transposed  every  mile, 
yet  despite  the  distance  (thirty-five  miles)  the  line  is 
silent  and  conversation  is  readily  carried  on  at  any 
time.  In  starting,  the  exciter  is  first  brought  up  to 
speed,  the  field  circuit  of  generator  No.  2,  for  instance, 
is  closed  and  the  excitation  is  adjusted  to  the  proper 
voltage  after  the  manner  of  starting  up  an  ordinary 
single-phase  alternator.  The  generator  is  then  brought 
up  to  speed  when  the  main  switch  on  the  generator 
panel  is  closed,  setting  the  entire  plant  in  operation  as 
the  switches  on  the  transformerpanels  wouldhavebeen 
properly  set  before  starting  up.  If  now,  the  load  in- 
creases beyond  the  capacity  of  generator  No.  2  and  it 
becomes  necessary  to  put  generator  No.  1  in  service, 
the  field  switch  on  generator  panel  No.  1  is  closed,  (a 
single  exciter  has  sufficient  capacity  to  operate  all 
three  generators)  the  voltage  of  one  of  the  three-phase 
circuits  is  taken  by  inserting  the  four-legged  plug  in 
one  of  the  horizontal  rows  of  holes  of  the  upper  right 
hand  plug  switch  which  will  take  the  position  shown 
in  Figure  2.  When  the  potential  of  the  generator 
equals  that  shown  on  the  bus  bar  voltmeters,  the  im- 
pulses of  electro-motive  force  of  each  generator  must 
be  brought  into  step  or  into  synchronism  with  each 
other.  This  is  done  by  means  of  the  synchronizing 
lamps. 

On  the  face  of  the  switchboard  appears  five  incan- 
descent lamps ;  the  upper  one  is  as  stated  for  the  ground 
detector;  the  middle  two  are  the  synchronizing  lamps 
and  the  lower  two  are  pilot  lamps,  one  for  the  gener- 
ator and  one  for  the  bus  bars.  The  mode  of  connecting 
the  lower  four  lamps  is  clearly  shown  in  Diagram  1, 
where  the  pilot  lamps  are  seen  placed  across  their  re- 
spective transformers,  while  the  synchronizing  lamps 
are  in  series  with  each  other  and  the  transformers,  but 
with  the  circuit  interrupted  by  a  plug  switch.  On  clos- 
ing the  lamp  circuit  by  inserting  the  plug,  the  two  volt- 
meter transformers  work  in  opposition,  in  part  opposi- 
tion, or  together  in  burning  the  synchronizing  lamps, 
according  to  whether  their  respective  generators  are 
altogether  out  of  phase,  or  whether  they  are  partly  in 
step,  or  whether  they  are  synchronous.  The  lamps, 
therefore,  blink  according  to  the  conditions  of  the 
phases  and  when  a  long  wave  or  blink  of  the  lamp  oc- 
curs at  an  instant  when  the  lamps  burn  at  full  incan- 
descence, the  main  switch  of  generator  No.  1  is  instant- 
ly closed,  after  which  the  lamps  burn  without  fluctua- 
tion, showing  that  the  generators  are  synchronizing. 
The  field  of  generator  No.  1  is  then  increased  until  it 


has  taken  its  proper  share  of  the  load  and  the  same 
mode  of  procedure  is  followed  in  putting  the  remaining 
generator  in  service.  The  three-phasers  are  cut  out  of 
service  precisely  as  would  be  done  with  a  railway  gen- 
erator. 

Of  course  the  banks  of  step-up  transformers,  which 
have  both  primary  and  secondary  coils  wound  in  delta, 
are  cut  on  or  off  from  the  generator  bus  bars  accord- 
ing to  load  by  the  use  of  two  lower  arms  of  single-pole 
switches  on  the  transformer  panels.  The  lowest  row 
controls  the  700  volt  primary  entering  the  step-up  trans- 
formers; the  middle  row  of  switches  cuts  the  11,200 
volt  secondary  (the  transformers  have  a  ratio  of  16  to 
1)  on  to  the  high  potential  bus  bars,  while  the  line  cir- 
cuits are  fed  from  these  bars  through  the  upper  row 
of  single  pole  switches.  The  apparatus  of  the  station 
is  in  duplicate  throughout  and  is  so  installed  that  any 
part  of  it  may  be  disconnected  from  service  at  will. 

The  construction  of  the  transmission  line  has  been 
fully  described  in  the  article  previously  referred  to, 
hence  it  is  sufficient  to  state  that  it  consists  of  two 
three-phase  circuits  of  No.  IB.  &  S.  bare  hard  drawn 
copper  wires  carried  on  two  eight-foot  cross  arms  sup- 
ported by  40  foot  poles.  Legs  A  and  B  of  each  circuit 
are  placed  equidistant  on  the  top  cross-arm  and  leg 
C  of  each  circuit  is  placed  centrally  on  the  lower  arm 
so  that  in  a  sectional  view  the  wires  form  the  points 
of  an  inverted  equilateral  triangle  with  sides  twenty- 
four  inches  apart.  Triple  petticoat  porcelain  insula- 
tors are  used  throughout. 

The  manner  in  which  the  main  line  enters  the  sub- 
station in  Fresno  is  clearly  shown  in  Diagram  2,  and 
after  passing  through  the  lightning  arresters  and  choke 
coils,  the  lines  terminate  at  the  clips  of  the  upper  row 
of  single  pole  switches  on  the  high  potential  board. 
The  fulcrum  of  these  switches  cut  into  the  high  poten- 
tial bus  bars  which  are  a  counterpart  of  those  on  the 
high  potential  board  at  the  power  house.  Indeed,  the 
same  scheme  of  switching  prevails  in  both  instances, 
but  in  reverse  procedure,  viz:  the  utilization  of  either 
line  or  transformer  circuit,  single  or  in  parallel  with 
the  other  as  desired.  From  the  high  potential  bus 
bars  in  the  sub-station  the  three-phase  current  is  led 
through  single  pole  switches  to  three  sets  of  step- 
down  transformers  of  the  General  Electric  Company's 
air  blast  type.  Each  of  these  three  banks  contain 
three  transformers:  those  in  the  first  set  each  have  a 
capacity  of  125  kilowatts  and  reduce  the  potential 
from  10,000  volts  to  125  volts.  The  primaries  are 
wound  in  delta  while  the  secondaries  are  wound  Y  with 
a  common  neutral,  hence  it  delivers  125  volts  between 
either  of  leg  A,  B  and  C  and  the  neutral  wire  or  200 
volts  between  legs  A,  B  and  C  alone.  The  second  and 
third  sets  consist  of  75  kilowatt  and  40  kilowatt  trans- 
formers respectively;  they  are  wound  delta  in  all  parts 
and  take  current  at  the  line  voltage  delivering  it  at 
1000  volts.  The  entire  three  sets  are  placed  in  oper- 
ation by  the  row  of  single  pole  switches  extending 
horizontally  along  the  middle  of  the    high  potential 
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switchboard  and  their  secondaries  are  broken  by  the 
single  pole  switches  on  the  lower  rows  of  their  re- 
spective panels  all  as  clearly  shown  in  Diagram  2. 

The  entire  incandescent  lighting  load,  as  well  as  the 
small  motor  load,  is  carried  by  transformer  set  No.  1 
in  which,  as  stated,  the  secondaries  are  wound  in  Y. 
The  neutral  wires  of  these  transformers  are  connected 
together  to  a  single  wire  which  leads  through  a  single 
pole  switch  shown  at  the  bottom  of  a  panel  of  the  low 
tension  distributing  board  whence  it  proceeds  out  of 
the  distribution  lines.  The  remaining  legs  are  cut 
into  the  bus  bars  of  the  incandescent  distribut- 
ing board  extending  from  panel  2  to  6  inclusive, 
through  current  indicators.  Seven  circuits  are 
taken  from  these  bus  bars,  five  of  which  are 
included  between  panels  numbered  from  2  to  6  inclu- 
sively, are  used  for  incandescent  and  small  motor  ser- 
vice as  stated,  while  the  remaining  panel  or  panel  No. 
1,  at  the  extreme  right  hand  end  of  the  board,  oper- 
ates two  60  horse-power  200-volt  induction  motors 
which  are  direct  connected  to  two  80-light  Brush  arc 
dynamos.  The  characteristics  of  the  switchboard 
will  be  understood  by  reference  to  Diagram  2,  from 
which  it  will  be  seen  that  the  current  entering  the  low 
tension  bus  bars  from  Transformer  set  No.  1,  is  thrown 
into  the  bus  bars  direct  without  any  intervening  de- 
vice. From  the  bus  bars  current  is  thrown  to  the 
various  distributions  through  triple  pole  switches, 
whence  it  proceeds  through  potential  regulators 
or  boosters  to  line  after  passing  through  cut-outs  and 
the  ammeters  shown  at  the  top  of  the  board.  From 
each  of  the  various  distributing  centers  about  the  city 
four  pressure  wires  are  run  back  to  the  sub-station 
switchboard  as  in  the  Edison  three-wire  system. 

These  pressure  wires  terminate  in  the  three-point 
switches  appearing  on  the  low  tension  panels  and  by 
means  of  which  the  voltages  of  the  various  legs  of  the 
circuit  to  neutral  are  shown.  The  boosters  referred 
to  are  connected  in  series  with  the  outgoing  leads. 
These  regulators  consist  of  two  stationary  coils  placed 
at  right  angles  to  each  other  and  fitted  into  four  large 
slots  in  an  exterior  stationary  magnetic  iron  circuit. 
Within  the  coils  is  an  iron  core  which  may  be  turned 
in  relation  to  the  stationary  field  so  that  by  moving  the 
core  a  portion  of  a  revolution  the  field  set  up  by  the 
primary  coil  may  be  shifted  in  its  direction  so  that 
more  or  less  lines  of  induction  will  interlink  with  the 
secondary  coil  and  thus  produce  an  increase  or  de- 
crease in  the  secondary  potential. 

It  should  be  understood  that  the  incandescent  and 
small  motor  service  is  operated  on  a  four-wire  distri- 
bution; that  is,  three  wires  for  the  three  legs  of  the 
three-phase  circuit  and  one  wire  for  the  three-phase 
neutral.  The  city  distribution  circuits  have  five  feed- 
ing-in  points  corresponding  to  the  five  panels  referred 
to  and  should  the  potential  of  any  distributing  center 
vary  to  an  extent  greater  than  that  which  can  be  cor- 
rected by  the  boosters,  it  is  the  practice  to  equalize 
by  breaking  the  circuit  of  that  leg  of  the  center  which 


shows  the  highest  pressure,  in  which  event  the  line 
loss  is  made  to  compensate. 

As  stated,  the  remaining  step-down     transformers 
have  secondaries  connected  in  delta  and  deliver  cur- 
rent to  the  last  three  panels  of  the  switchboard  to  the 
left,  in  the  manner  shown  in  Diagram  2.     Transformer 
sets  2  and  3,  therefore,  have  common  bus  bars  which 
extend  along  the  length  of  the  three  panels  last  named. 
Five  circuits  are  taken  from  these  bus  bars  at  a  pres- 
sure of  1000  volts:  Circuit  No.  1  is  used  as  a  power 
circuit  to  operate  a  75  horse-power  1000-volt  induction 
motor,  driving  a  rotary  pump  in  the  Fresno  Water 
Works,   the  exterior  of   which  is  shown  in  Figure  4. 
This  pump  has  a  capacity  of  3,000,000  gallons  daily  and 
has  displaced  the  use  of  a  large  steam  Holly  compound 
duplex  pump  having  a  capacity  of  4,000,000  gallons. 
The  second  circuit,  which  is  also  a  power  circuit,  oper- 
ates a  ISO  horse-power  1000-volt  synchronous  motor 
for  running  the  Sperry  Flour  Mill.     The  third  circuit 
is  used  as  a  lighting  circuit  in  the  Chinatown  district. 
The  current  is  carried  from  the  sub-station  at  a  pres- 
sure of  1000  volts  to  Chinatown,  where,  by  means  of 
secondary  transformers,     having     their     secondaries 
wound  in  Y.  it  is  leduced  200  volts  and  115  volts  for 
incandescent  and  small  motor  service.     The  fourth  and 
fifth  circuits  are  operated  similarly  to  the  Chinatown 
circuit,  but  extend  to  the  County  Hospital  and  out- 
lying districts,  where  they  are  transformed  down  to 
115  volts  for  incandescent  lighting.     The  service  con- 
trolled by  panels  6,  7  and  8  is  regulated  as  on  the  low 
tension  panels,  and  panels  6  and  7  containing  1000- 
volt  circuits  numbered  3,  4  and  5  are  provided  with 
four-legged  plug  switches,  which  being     operated  in 
conjunction  with  voltmeter  transformers,  give  the  po- 
tential between  either  legs  of  the  1000-volt  distribu- 
tion.    As  in  the  previous  instance,  it  is  clear  from  the 
diagram  that  this  distribution  comes    from  the  bus 
bars,  proceeds  thence  through  switches,  boosters,  am- 
meters, cut-outs,  choke  coils  and  lightning  arresters 
to  the  local  distribution  all  as  clearly  shown  in  de- 
tail on  Diagram  2. 

The  Fresno  transmission  plant  is  at  present  operat- 
ing a  load  of  5800  incadescent  lamps,  25  "Manhattan" 
alternating  arcs,  148  type  "M  2,"  2000  candle-power, 
double  carbon  Thompson-Eice  arc  lamps  and  about 
525  horse-power  in  motor  service. 

The  success  of  the  operation  of  long-distance  elec- 
trical transmission  is  perhaps  best  gauged  by  the  opin- 
ion expressed  by  operatives  of  the  plant,  and  the 
writer,  who  has  been  an  operative  of  the  power  house 
equipment,  and  who  is  at  present  employed  in  the 
sub-station,  feels  fully  competent  to  endorse  the  state- 
ment of  Mr.  John  J.  Seymore,  President  of  the  San 
Joaquin  Electric  Company  to  the  effect  that  all  the 
machinery  has  worked  with  perfect  success  from  the 
start.  The  incandescent  lights  have  most  of  them 
been  newly  wired  in  thus  enabling  a  proper  balance 
of  the  load  and  the  regulation  has  given  no  trouble 
whatever. 
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Iu  conclusion,  the  writer  desires  to  express  appre- 
ciation of  the  services  of  Mr.  A.  E.  Maiden,  switch- 
board attendant  at  the  sub-station,  for  the  care  and 
iidelity  with  which  he  has  executed  the  circuit  draw- 
ing, from  which  Diagrams  1  and  2  are  reproduced,  and 
which  are  drawn  to  scale  in  every  detail. 


THE  SMITH-MANIFOLD  CALCULATOR.— IV. 


By  Geo.  P.  Low. 


The  energy  of  a  given  circuit  is  expressed  in  watts 
and  746  watts  are  required  to  produce  one  electrical 
horse-power,  while  1000  watts  constitute  a  kilowatt, 
-Khich  is  the  unit  of  energy  measurements  generally 
accepted  in  commercial  transactions.  The  electrical 
energy  is  derived  in  the  product  of  the  volts  and  am- 
peres of  a  circuit  and  probably  the  very  simplest  of 
the  many  uses  to  which  the  Smith-Manifold  Calculator 
may  be  put  are  in  the  determinations  of  wattages  and 
electrical  horse-powers  together  with  their  component 
functions.  When  the  volts  and  amperes  of  a  circuit 
are  given  and  it  is  desired  to  know  its  wattage,  the 
Calculator  stands  ever  readv  to  save  the  time  that  a 


rect  on  the  feet-one-way  scale  and  read  amperes  direct 
on  the  ampere  scale,  then  the  product  of  the  amounts 
shown  by  opposite  marks  on  the  feet-one-way  and  am- 
pere scales  gives  the  watts  indicated  on  the  circular 
mils  scale  by  the  arrow  "C." 

The  calculation  of  electrical  horse-power  is  equally 
simple  and  from  what  has  been  said  it  is  clear  that  the 
ordinary  method  of  deriving  the  electrical  horse-power 
of  a  circuit  is  to  divide  its  wattage  by  746.  Long  di- 
'sision  at  best  is  irksome,  but  it  is  a  positive  exasper- 
ation when  means  are  at  hand  for  performing  its  work 
instantly  by  a  mechanical  device  such  as  the  Smith- 
Manifold  Calculator. 

Thirteenth  Example:  Required  the  electrical  horse- 
power of  a  circuit  carrying  40  amperes  at  500  volts. 

Let  the  figures  on  the  feet-one-way  scale  represent 
volts  direct,  then  place  the  mark  indicating  the  proper 
voltage  so  derived,  and  which  in  this  example  is  500, 
opposite  the  stated  current  or  40  amperes,  when  the 
scale  appears  as  in  Figure  2.  Immediately  under  the 
horse-power  arrow  on  the  circular  mils  scale,  then  ap- 
]iears  the  required  electrical  horse-power  direct  or 
26.8  e.  h.  p.  Were  the  current  but  20  amperes  at  500 
volts,  the  energy  would  evidently  be  but  one-half  of 
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FIGURE   1.— THE   SMITH-MANIFOLD  CALCULATOR. 


problem  in  multiplication  would  otherwise  consume. 
Moreover,  it  is  absolutely  mistake-proof. 

Eleventh  Example:  What  is  the  wattage  of  a  motor 
taking  31.6  amperes  from  a  220-volt  power  circuit, 

To  solve  this  and  all  kindred  problems,  read  amperes 
direct  on  the  ampere  scale;  read  volts  direct  on  the 
feet-one-way  scale,  and  read  watts  direct  on  the  circu- 
lar mils  scale.  Adjusting  the  Calculator  after  this 
manner  for  the  factors  given,  31.6  amperes  is  placed 
opposite  the  220-volt  mark  as  in  Figure  3,  when  above 
the  arrow  "C"  on  the  circular  mils  scale  is  read  6950, 
the  watts  required. 

Twelfth  Example:  What  current  is  required  to  op- 
erate a  20  kilowatt  220-volt  motor  to  rated  capacity? 

Proceed  in  the  manner  outlined  by  placing  the  ar- 
row "C"  opposite  20,000  watts  (20  kilowatts),  then  un- 
der 220  volts  on  the  feet-one-way  scale  is  read  90.9 
amperes,  the  current  required. 

Evidently  to  continue  in  the  elaboration  of  so  simple 
a  procedure  would  be  redundant,  hence  without  fur- 
ther explanation  is  given: 

Rule  2.  To  find  the  wattage  of  a  circuit:  Read 
watts  direct  on  the  circular  mils  scale;  read  volts  di- 


that  amount  or  13.4  electrical  horse-power  which  is 
shown  in  the  Calculator  setting  appearing  in  Figure 
1.  It  is  also  obvious  that  under  Rule  2  the  wattage 
of  these  two  circuits  would  be  20,000  and  10,000  re- 
spectively. 

Fourteenth  Example:  After  deducting  all  losses  it 
is  found  that  a  constant  current  motor  to  be  run  on 
an  IS  ampere  circuit  must  absorb  therefrom  9.35  elec- 
trical horse-power.     What  will  be  its  voltage? 

Place  the  Calculator  as  in  Figure  3  with  the  horse- 
power arrow  on  the  9.35  mark  (e.  h.  p.)  on  the  volts  lost 
scale,  then  over  IS  amperes  read  387  volts,  the  poten- 
tial required.  We  have  also  seen  that  from  Rule  2, 
the  energy  consumed  by  this  motor  will  be  6.95  kilo- 
watts. 

Fifteenth  Example:  A  2200-volt  alternator  is  put- 
ting out  11  amperes  on  the  primary  circuit.  What  is 
the  electrical  horse-power? 

As  2200  does  not  appear  on  the  feet-one-way  scale, 
it  is  necessary  to  drop  a  cipher  therefrom  and  bear  in 
mind  that  the  result  read  on  the  calculator  must  be 
multiplied  by  ten  in  consequence.  Adjust  the  scale 
after  the  manner  described  in  the  Twelfth  Example, 
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and  it  will  appear  as  in  Figure  4  with  220  volts  over 
the  11  ampere  mark,  while  under  the  horse-power  ar- 
row appears  3.24  e.  h.  p.  which  multiplied  by  10  gives 
32.4  e.  h.  p.  Should  the  wattage  of  this  combination 
be  desired,  reverse  the  slide  as  previously  described, 
that  is,  draw  it  to  the  right  until  10  volts  on  the  volts 
lost  scale  reaches  the  point  occupied  T)y  1  volt  in  Fig- 
ure 4.  That  is  a  trifle  below  the  No.  3  wire  mark. 
This  action  has  multiplied  the  reading  above  the  ar- 
row "C"  by  10,  hence  the  direct  reading  so  obtained 


circular  mils  to  square  mils,  or  vice  versa,  involves 
a  tedious  arithmetical  process.  It  is  not  so  in  using 
the  Smith-Manifold  Calculator,  however,  for  when  the 
arrow  "C"  is  placed  on  a  given  circular  milage,  over 
the  arrow  "S"  appears  the  equivalent  square  milage. 

Sixteenth  Example :  What  is  the  square  milage  of  a 
conductor  having  an  area  of  6,950  circular  mils? 

Place  the  arrow  "C"  on  6,950  as  in  Figure  3,  then 
over  the  arrow  "S"  read  5460,  the  square  mils  re- 
quired.     To  find  the  circular  mils  when  the  square 
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Smith-Manifold 

CALCULATOR 
FOR      ELECTRICAL       FORMULA: 


(35,600)  must  be  the  wattage  required,  because  in  as- 
suming 220  volts  instead  of  the  2200  volts  given,  the 
given  quantity  was  divided  by  10,  and  in  sliding  the 
scale  to  the  right  the  given  quantity  was  multiplied 
by  10,  therefore  the  wattage  is  unchanged. 

This  mode  of  procedure  gives  rise  to: 

Eule  3.  To  find  the  electrical  horse-power  of  a  cir- 
cuit: Eead  volts  direct  on  the  feet-one-way  scale; 
read  amperes  direct  on  the  ampere  scale,  then  the  elec- 
trical horse-power  of  the  volts  and  amperes  shown  by 
opposite  marks  on  the  feet-one-way  and  ampere  scales 
is  indicated  on  the  volts  lost  scale  by  the  horse-power 
arrow  direct. 

As  is  well  known,  the  area  of  a  wire    may    be  ex 


mils  are  given,  simply  reverse  the  order  of  procedure, 
and  from  these  methods  is  derived: 

Eule  4.  To  find  the  area-equivalents  of  a  conduc- 
tor: The  readings  on  the  circular  mils  scale  opposite 
tbe  "S"  and  "C"  arrows  express  direct  the  area-equiv- 
alents in  square  mils  and  circular  mils  respectively. 

So  diversified  are  the  conditions  attending  the  use  of 
electric  conductors  that  it  is  impossible  to  define  safe 
carrying  capacities  that  shall  be  standard  for  the 
various  sizes  of  wire.  A  given  size  of  wire  placed  in  an 
iron  armored  conduit  and  run  in  a  cold  storage  ware- 
house will  carry  a  materially  greater  current  than  one 
iucased  in  a  wood  moulding  and  run  alongside  a  hot  air 
flue,  for  in  the  first  case  the  heat  is  conducted  away  by 


3  O  Q 

n!3  (O     12    s 


lillllllll  l!llillll  llllilllllllllllllllllll 
1 1 1 1 1 1 1 1  L  H  I  I  I  I    llll  TTjSJ      I   I  W    |    I    I    I     I 


|1MI|I 


Circular  Mils  and  B.&S.   Gauge    Nos. 

SI  O  O            O         OOQQOS 

I  |->  ©  Q            2         QOOQ05 

|-p  5  5         g      SooSog 

210                  9                  |6  S|  6          S  S                3f              ^5          8       2°          Si      °       9  1-0 


# 


i — i — i  i   I  *i  i 

•  l_i i iiifiiiiiiir 


20 


k 


R%D 


4 


pip 


in  i  i  trrr  i  ill  mill 
ii|ilii|iiii|iiii|iiii|iiir' 


mTfriiTiTJTrWm 


Copyright    1896    by 

F  £  SMITH         A,:- O        ft  C  MANIFOLD 


10        9  8  7 

VOLTS  LOST 

REET  ONE  WAY 

IO9O  900    600      TOO        600  600  400 300 500 

LUiiiiliiiiliiiiliiiiliiiiliiiilimlniiliiijIiiiiliiii  In  1 1    1 1  M  |  i  i  i  iTT  i 
|     I    I    r  I   |   r  1  I  V    I  i  1 1 1 1  rrijiiI4iuxr 


if 


3-0  (\J4-0 


WT^ 


I    !)    J    I    I    > 


30 

Amperes 


3  2 

100 

.=FF=f=l 

iiiii[iiir|iin|ini|'Hi|mi|i!ii|iiii|ii!i}iL 


50  60  70        80       90      100 


Smith-Manifold 

CALCULATOR 
FOR      ELECTRICAL       FORMULA* 


FIGURE  3.-VTHE  SMITH-MANIFOLD    CALCULATOR. 


pressed  either  in  circular  mils  or  in  square  mils,  but 
the  practice  of  using  circular  mils  is  so  flexible  and 
has  become  so  general  as  to  give  it  almost  universal 
acceptance.  Nevertheless,  there  are  times  when  it  is 
necessary  to  know  the  square  milage  of  a  conductor. 
A  mil  is  one  one-thousandth  of  an  inch,  hence  a  con- 
ductor one  inch  square  would  measure  1000  mils  on  a 
side  and  have  an  area  of  1,000,000  square  mils.  The 
circular  mileage  of  a  wire  is  its  diameter  in  mils 
squared,  hence  a  wire  having  a  diameter  of  one  inch 
has  an  area  of  1,000,000  circular  mils.  Obviously,  one 
circular  mils  equals  .7854  square  mils  and  to  reduce 


convection;  similarly  a  given  size  of  wire  will  not  carry 
the  same  current  when  wound  on  an  armature  as 
when  strung  on  a  pole  line,  hence,  in  figuring  the  safe 
carrying  capacities,  the  most  general  practice  has  been 
to  determine  the  carrying  capacity  first  at  the  rate  of 
2000  amperes  per  square  inch,  and  second  its  carrying 
capacity  at  the  rate  of  1000  amperes  per  square  inch. 
Given  the  area  of  a  conductor,  its  carrying  ca- 
pacity at  either  of  the  rates  given  may  be  readily  de- 
termined by  arithmetical  processes,  but  the  Calcula- 
tor method  affords  far  greater  facility  as  will  be  shown 
by  the 


April,  1897] 


THE   JOURNAL  OF    ELECTRICITY. 


11 


Seventeenth  Example:  What  is  the  carrying  capac- 
ity of  a  wire  having  an  area  of  20,000  circular  mils  to 
be  used  at  the  rate  of  2000  amperes  per  square  inch. 

Place  the  arrow  "C"  on  20,000  appearing  on  the  cir- 
cular mils  scale  as  in  Figure  2  and  the  reading  over  the 
red  arrow,  when  divided  by  1000,  will  give  the  carrying 
capacity  required,  which  in  this  instance  is  31.5  am- 
peres again': 

Eighteenth  Example :  What  size  of  wire  is  necessary 
to  carry  a  current  of  10.95  amperes  at  the  rate  of  2000 
amperes  per  square  inch? 

Since  in  the  preceding  example  it  was  necessary  to 
divide  the  reading  appearing  over  the  red  arrow  bv 
1000  to  derive  the  amperes,  it  is  also  necessary  in  the 
present  instance  to  multiply  the  ampereage  by  1000 
and  place  the  red  arrow  on  the  product  (10,950)  as  is 
done  in  Figure  3,  when  over  the  arrow  "C"  appears  7,- 
000  circular  mils,  the  area  of  wire  required. 

The  same  procedure  is  followed  in  deriving  the  car- 
rying capacity  of  a  wire  figured  at  1000  amperes  per 
square  inch,  with  the  exception  that  the  ampere  read- 
ing (multiplied  by  1000)  appears  over  the  "S"  arrow. 

Nineteenth  Example:  What  is  the  carrying  capacity 


fast  becoming  recognized  as  the  leading  electrical  sup- 
ply house  of  the  Far  West. 


FINANCE,  POLITICS  AND  PROGRESS. 


Promoters  of  electrical  or  other  bonded  enterprises 
who  find  that  their  efforts  to  interest  capital  in  new 
developments  are  very  arduous,  if  not  almost  impos- 
sible, because  of  the  probability  that  the  silver  question 
will  be  reopened  as  the  leading  issue  of  the  next  Presi- 
dential campaign,  and  because,  in  consequence,  of  the 
still  unsettled  financial  question,  will  be  pleased  to 
learn,  on  the  authority  of  Finance  and  Commerce,  a 
leading  New  York  financial  journal,  that  the  Repub- 
lican leaders  at  Washington  are  pushing  the 
international  bimetallic  conference  proposition 
to  the  front  as  rapidly  as  possible.  The  resol- 
ution authorizing  President  McKinley  to  appoint 
delegates  to  an  international  conference  and 
to  call  such  a  conference,  if  necessary,  which  passed  the 
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FIGURE  4.— THE    SMITH-MANIFOLD    CALCULATOR. 


of  a  wire  having  an  area  of  20,000  circular  mils  when 
figured  at  the  rate  of  1000  amperes  per  square  inch? 

Proceed  as  in  the  Sixteenth  example  by  placing  the 
arrow  "C"  on  20,000  and  over  the  arrow  "S"  read  15,- 
700,  which,  when  divided  by  1000,  gives  15.7  amperes, 
the  required  current.     Hence: 

Rule  4.  To  find  the  carrying  capacity  of  a  wire  at 
the  rate  of  1000  or  2000  amperes  per  square  inch:  Place 
the  arrow  "C"  on  the  circular  milage  of  the  wire  des- 
ignated, and  the  readings  over  the  i*ed  arrow  and  the 
arrow  "S,"  when  divided  by  1000,  give  the  respective 
amperes  the  wire  will  carry  at  the  given  rates. 
(To  be  continued.) 


A  NEW  AGENCY  FOR  INTERIOR  CONDUIT. 


The  California  Electrical  Works,  409  Market  St., 
San  Francisco,  has  been  appointed  Pacific  Coast 
agent  for  the  Interior  Conduit  and  Insulated  Com- 
pany, and  is  prepared  to  fill  without  delay,  from  stock, 
orders  in  any  quantity  for  plain,  brass,  armored  or  iron 
armored  interior  conduit. 

This  is  but  one  of  the  many  valuable  agencies  se- 
cured by  the  California  Electrical  Works,  which  is 


Senate  some  time  since,  has  been  favorably  reported  to 
the  House  without  a  dissenting  vote.  This  fact  was 
the  more  noticeable  because  of  the  arguments  against 
the  resolution  which  were  made  before  the  Committee 
by  representatives  of  certain  business  interests.  The 
Republican  leaders,  it  may  be  stated  on  good  authority, 
have  three  distinct  and  very  excellent  reasons  for  push- 
ing this  proposition,  and  pushing  it  for  very  prompt 
action.  First,  that  the  party  is  absolutely  pledged  to 
it,  and  must,  in  good  faith,  carry  out  its  pledges;  sec- 
ond, that  if  the  proposed  silver  conference  is  success- 
ful it  will  take  the  silver  question  out  of  politics,  and 
thus  reduce  the  business  uncertainties  which  now  ex- 
ist; third,  that  if  the  conference  fails  to  bring  about 
a  method  of  restoration  of  silver  to  its  former  relation 
to  gold,  this  fact  will  show  so  clearly  the  impossibility 
of  the  United  States  accomplishing  this  feat  alone, 
that  the  demand  for  the  free  and  independent  coinage 
of  silver  by  this  country  will  rapidly  disappear,  and 
thus  the  business  uncertainty  as  regards  the  currency 
will  clear  away  at  the  same  time  that  the  new  tariff 
will  improve  the  business  situation  in  its  own  field  of 
operations. 
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EDITORIAL. 


In  the    engineering     world    are  en- 
CONSULTING      K'neers  and — engineers.  Similarly  and 
in  parallel  application    but  in     more 


ELECTRICAL 
ENGINEERS 


significant  strain,  it  has  been  said  that 
in  the  mechanical  world  are  "mech- 
anics and — ruuek-anics,  the  latter  be- 
ing in  vast  predominance."  Electricity  has  its  full 
quota  of  engineers,  many  legitimate,  many  spurious, 
and  as  will  ever  be,  the  usefulness  of  honest  effort  suf- 
fers by  the  deeds  of  the  irresponsible. 

Should  one  attempt  to  grow  an  engineering  tree,  he 
would  first  plant  the  seed  "engineer"  in  the  soil  of  civ- 
ilization, where,  moistened  by  the  water  of  industry  and 
mellowed  by  the  sunshine  of  progress,  will  shoot  up  a 
sturdy  trunk  whence  bursts  forth  many  branches 
known  to  all  men  by  their  characteristics.  One  branch 
is  called  "civil  engineering,"  the  next  one  "mechanical 
engineering,"  and  other  is  named  "hydraulic  engineer- 
ing," and  still  others,  "steam,"  "marine,"  "pneumatic," 
"mining,"  or  "electrical  engineering,"  as  are  their  ten- 
dencies. Each  branch  of  this  tree,  like  all  others,  is 
numerously  divided  and  the  electrical  branch  which 
broadly  covers  the  world  of  electrical  development, 
forks  into  the  stalks  of  designing,  supervising  or  con- 
sulting electrical  engineering,  whence  emanate  the 
limbs  and  lastly  the  fruits  of  electrical  development,  be 
they  telephony,  telegraphy,  lighting,  power,  transmis- 
sion, electrolysis  or  transportation.  No  branch  bears 
the  fruit  grown  on  another,  and  the  fruit  is  perfect  only 
when  the  blossom  is  fertilized  by  pollen.  So  too,  no  man 
may  acquire  the  highest  skill  in  an  art  without  making- 
it  his  specialty  and  above  all,  his  work  is  perfect  only 
when  the  blossom  of  theory  is  blended  with  the  pollen 
of  practice.  Without  the  knife  of  experience  the  tree 
darts  up  long  shoots  of  aspiration  which  are  frail  and 
sap  its  vitality;  without  the  pruning  shears  of  educa- 


tion, it  becomes  scragly,  outgrowing  itself  with  the  ego 
tism  of  its  own  misdirected  productiveness.     Together 
experience  and  education  trim  each  branch  to  the  high- 
est symmetry  and  fruition. 

In  general  and  from  their  very  avocations,  consult- 
ing electrical  engineers  appear  as  advisors  on  electric- 
al matters.  Hence  in  the  eyes  of  the  public  they  are 
seen  as  parties  who  "know  all  about"  the  applications 
of  electricity  whatever  be  their  trend.  The  acquisition 
of  universal  knowledge  concerning  things  electrical  is 
impossible,  hence  it  may  be  contended  that  the  person 
who,  of  his  own  will,  adds  "electrical  engineer"  to  his 
name,  perpetrates  a  fraud  upon  the  public  in  that  he 
assumes  to, shine  in  a  false  light.  Not  so  with  the 
graduate  of  a  duly  accredited  institution  of  learning, 
whose  diploma  awards  him  with  an  electrical  engineer- 
ship,  in  that  he  has  completed  the  course  of  electrical 
engineering  proscribed  by  the  college  and  therefore 
has  learned  everything  electrical  that  that  college  is 
capable  of  imparting,  or  with  the  pioneer  who,  being 
as  a  father  of  the  "infant  science"  has  marked  and 
guided  the  course  of  his  child  from  its  uncertain  foot- 
steps of  twenty  years  ago  to  its  robust  development  of 
to-day.  He,  above  all  others,  may,  if  he  so  elects,  add 
the  symbolic  "E.  E."  to  his  signature  and  none  will 
gainsay  the  propriety  of  his  so  doing.  Who  will  ques- 
tion the  right  of  Preece,  Kelvin,  Thomson,  Edison  or 
Tesla  to  assume  the  title  of  electrical  engineer,  or  who 
will  grant  the  same  right  to  Jeremy  Jones,  inventorand 
locksmith,  even  though  he  be  a  centenarian  and  knows 
the  electrical  business  to  his  own  satisfaction?  Or, 
again  who  will  grant  it  unquestioned  to  the  one  whose 
an  eminent  position  in  the  electrical  world,  first  to  a 
acquiring  of  an  eminent  position  in  the  electrical 
world,  is  due  first  to  a  superficial  knowledge  of  electric- 
ity, then  to  priorty  in  the  field,  next  to  his  own  artful- 
ness and  finally  to  personal  influences  and  the  ignor- 
ance of  the  public  concerning  matters  electrical. 
Such  an  instance  is  not  without  parallel,  be  it  said  with 
shame. 

There  is  little  to  be  said  regarding  designing  and  su- 
pervising engineers  except  that  the  titles  are  plain, 
honest,  straightforward.  They  profess  to  design  elec- 
trical machinery  or  to  supervise  its  installation  and  no 
more.  Both  owe  their  ability  to  study  and  long  exper- 
ience and  all  honor  to  the  integrity  of  their  titles,  but 
of  late  it  must  be  said,  even  though  the  just  suffer  with 
the  unjust,  that  consulting  electrical  engineering  has 
in  the  Far  West,  at  least,  received  a  set-back  in  that 
the  consulting  electrical  engineer  is  becoming  to  be 
looked  upon  as  a  middle-man  in  the  electrical  business, 
as  the  man  who  oft-times  preys  upon  the  ignorance  of 
capitalist  or  corporate  manager  for  employment,  and 
who,  having  acquired  authority,  uses  it  sometimes  to 
the  injury  of  both  his  employer  and  the  contractor, 
more  often  to  the  detriment  of  the  latter.  Of  the  con- 
sulting engineer,  therefore,  words  of  endorsement  may 
not  always  be  given.     When  vested  with  authority  he 
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oft-times  becomes  an  autocrat,  heedless  of  the  admoni- 
tions of  the  wiser  heads  of  the  parent  companies  and 
without  regard  for  the  consequences  of  the  follies  that 
his  own  inexperience  leads  him  to  commit.  All  suffer 
from  his  employment  and  none  profit  thereby.  May 
this  criticism  call  forth  consideration  for  the  just  as 
freely  as  it  utters  condemnation  for  the  unjust. 

On  the  Pacific  Coast  there  has  been  no  field  of  elec- 
trical engineering  more  prolific  of  strife  of  this  nature 
than  that  of  transmission  plants,  and  the  truth  should 
be  heralded  that  no  other  lines  of  electrical  work  so 
little  requires  the  services  of  the  consulting  electrical 
engineer  as  that  of  the  electrical  transmission  of  pow- 
er.    The  consulting  engineer  who,  three  years  or  so  ago, 
had  the  audacity  to  inveigle  capital  into  employing  him 
for  the  knowledge  he  possessed    or,  rather,    for    the 
knowledge  he  assumed  to  possess,  concerning  electrical 
transmissions,  was  an  arrant  imposter,  who  had  at  that 
time  never  seen  a  transmission  plant  and  whose  only 
semblance  of  knowledge  concerning  one  were  the  few 
crumbs  of  information  that  the  designing  engineers  of 
the  great  parent  companies  had  permitted  him  to  pick 
up  from  their  banquet  tables  of  experimenting.     They 
alone  knew,  of  their  own  observation,  of  the  hopes  and 
fears  with  which  the  electrical  transmission  of  energy 
was  entered  upon;  they  alone  experienced  the  trials  and 
tribulations  of  early  defeat;    they    alone  fought  the 
fight  and  won  the  battle  over  the  laws  of  nature  that 
gave  electric  transmission  commercial  feasibility;  they 
alone  understood  the  forces  to  be  handled    and    the 
methods  yielding  control  of  those     forces,     and  they 
alone  were  possessed  of  the  only  experience  that  man 
had  yet  had  concerning  this,  the  newest,  and,  in  some 
respects,  most  noteworthy  achievement  of  the  science- 
Was  it  not  then  with  supreme  i>resumption,  abetted 
by  a  keen  perception  of  future  business,  that  the  ex- 
perience-less    consulting    electrical    engineer    glibly 
charmed  his  way  into  the  good  graces  and  employment 
of  prospective  transmission  companies?     Again,    it  is 
repeated,  the  consulting  electrical  engineer  of  that  per- 
iod was  an  arrant  impostor,  and  it  may  be  added  that 
transmission  projects  of  to-day  stand  as  little,  if  not 
less,  in  need  of  his  services    as  then.     The    Portland. 
Redlands,  Fresno,  Santa  Cruz,  Newcastle  and  Bakers- 
field   transmission   plants   attest    this.     The    electric 
transmission  of  energy  is  a  creation  of  such  concerns 
as  the  General  Electric,    Stanley    and    Westinghouse 
Companies — concerns  with  whom  reputation  and  mo- 
tives of  self  preservation  are  of  infinitely    greater  in- 
fluence than  the  peurile  and    annoying    criticisms  of 
veneered  engineers. 

Not  so,  though,  with  the  supervising  engineer,  who, 
as  stated,  occupies  his  legitimate  sphere  in  a  legitimate 
way.  His  title  explains  his  office;  he  should  not  neces- 
sarily take  part  in  the  awarding  of  contracts,  for  the 
purchaser  must  soon  learn,  if  he  has  not  already  done 
so,  that  any  responsible  electric  company  will  faith- 
fully execute  at  least  all  that  it  agrees  to  do.     In  brief, 


the  supervising  engineer  is  an  installing  engineer  who 
relieves  both  purchasers  and  parent  companies  from 
innumerable  details  that  would  otherwise  prove  an 
embarrassment  to  the  one  and  a  burden  to  the  other. 
One  need  not  look  further  than  the  Riverside  trans- 
mission to  the  south  or  the  Copley  transmission  to  the 
north,  to  see  illustrations  of  the  usefulness  of  the  super- 
vising engineer,  but  to  the  consulting  electrical  engin- 
eer, transmission  interests  of  the  Pacific  Coast  may 
well  bid  adios. 


It  is  with  considerable  satisfaction 

HIGH  t^at  reference  is  made  to  the  leading 

„„„„„„       article  of  this  issue  from  the  pen  of  so 
POTENTIAL  . .      , 

practical    an    engineer   as   Mr.    C.    E. 
SWITCHBOARDS    Dutclier.     Indeed;  iu  these  times  it  is 

custom  for  the  theorist  or  the  advertis- 
ing agent,  rather  than  the  practitioner,  to  monopolize 
the  columns  of  the  electrical  press,  hence  an  article 
such  as  Mr.  Butcher  has  presented  is  doubly  refreshing 
in  that  it  is  the  fruit  of  practical  experience  and  in  that 
it  represents  conditions  as  they  exist  in  fact  and  not 
in  mental  structure. 

The  admirable  description  given  of  the  circuit  con- 
nections of  the  Fresno  transmission  plant  leaves  no- 
thing to  be  said  concerning  the  electrical  details  of  con- 
struction of  high  potential  switchboard  equipments. 
The  manner  of  building  generators  and  transformers 
for  all  classes  of  work  has  been  exhaustively  described 
in  text  book  and  technical  press,  and  is  generally  un- 
derstood, and  now  that  Mr.  Butcher  has  made  clear  the 
inner  workings  of  the  plant  which  at  once  embodies 
several  of  the  most  noteworthy  achievements  in  elec- 
trical transmission,  there  is  no  longer  a  cause  for  mis- 
understanding the  practical  details  of  switchboard  and 
transmission  installations.  The  article  is  one  which 
all  may  read  with  profit. 


passing  Qomment 


An  Editorial  Review  of  Current  Events  and  Contemporary 
Publications. 


THE  VALUE  OF  COLLEGIATE  TESTS. 

The  Wisconsin  Engineer,  a  most  excellent  quarter- 
ly issued  by  the  College  of  Engineering  of  the  Uni- 
versity of  Wisconsin,  takes  issue  with  an  editorial  on 
the  above  theme  which  appeared  in  The  Journal  of 
Electricity  for  August  last,  in  which  the  practice  of 
publishing  the  results  of  comparative  tests  of  com- 
mercial apparatus  and  withholding  the  names  of  the 
makers,  was  criticized  adversely.  Without  receding 
from  a  belief  therein  implied  to  the  effect  that  it  would 
be  to  the  advantage  of  the  electrical  public  if  it  could 
be  advised  of  the  names  of  the  makers  of  the  appara- 
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tus  tested,  we  must  hasten  to  assure  the  Board  of  Ed- 
itors of  our  valued  contemporary  that  the  editorial  in 
question  was  not  aimed  at  the  University  of  Wiscon- 
sin, or  to  any  other  institution  or  organization,  but 
that  it  was  directed  solely  at  an  almost  universal  prac- 
tice which  was  and  is  believed  to  be  a  subject  of  ad- 
verse criticism.  True,  the  idea  threading  the  editorial 
was  suggested  by  the  appearance  of  Mr.  Ford's  "Com- 
plete Test  of  Modern  American  Transformers"  in  the 
Bulletin  of  the  University  of  Wisconsin.  This  thesis 
contained  exhaustive  data  upon  the  efficiencies,  etc., 
of  transformers,  but  the  information  loses  much 
value  to  central  stations  and  installing  engineers  be- 
cause of  the  fact  that  the  names  of  transformer  mak- 
ers are  suppressed.  Upon  reflection  and  viewed  from 
the  standpoint  of  pure  scientific  research,  the  criticism 
will  be  construed  by  some  as  unfair;  but  from  the 
standpoint  of  the  commercial  considerations  of  the 
many,  which  after  all  brings  the  greatest  good  to  the 
greatest  number,  it  must  be  admitted  that  the  conten- 
tion is  a  valid  one.  Nevertheless,  let  our  good  friends 
of  the  University  of  Wisconsin  be  assured  of  the  high 
esteem  in  which  they  are  held,  individually  and  as  an 
institution,  and  above  all,  let  them  not  take  umbrage 
at  a  well  meant  thought  that  hinges  solely  upon  the 
point  of  view. 

However,  the  question  involved  is  one  of  more  than 
passing  interest,  hence  it  is  well  that  the  reader  may 
form  his  own  conclusions.  After  reviewing  the  ed- 
itorial referred  to,  the  magazine  contiues: 

"In  the  first  place  we  do  not  agree  with  the  Journal 
that  college  instructors  should  be  our  guides  in  de- 
termining the  best  engineering  practice.  We  will 
leave  that  duty  to  the  practicing  engineers  of  the  coun- 
try and  ask  of  the  instructor  that  he  keep  informed 
as  to  the  best  practice  and  teach  it  to  the  engineers 
of  the  coming  generation.  To  do  this,  his  laboratory 
must  be  equipped  with  modern  appliances,  which  he 
should  consign  to  the  historical  corner  as  the  mould 
begins  to  gather.  How  is  he  to  get  modern  appar- 
atus? Will  the  University  buy  them?  Any  one  who 
knows  the  tendencies  of  the  board  of  regents  to  limit 
the  apportionment  of  funds  for  the  engineering  depart- 
ment to  that  of  the  less  expensive  departments,  will 
appreciate  the  difficulty  of  getting  apparatus  in  this 
manner.  The  only  other  solutions  of  the  problem  are  to 
enlist  the  sympathy  of  some  beneficient  millionaire,  or 
else  to  establish  such  a  reputation  for  the  department 
that  every  manufacturer  that  wants  an  unbiased  test 
of  his  product  selects  that  institution  to  do  it.  The  lat- 
ter course  is  precisely  the  one  Wisconsin  has  pursued. 
Manufacturers  are  receiving  daily  applications  from 
universities  and  colleges  all  over  the  country  for  appar- 
atus, and  their  waste  baskets  fairly  groon  under  the 
weight  of  letters  from  learned  professors  and  enthusi- 
astic students.  However,  when  a  Wisconsin  instruc- 
tor or  student  wants  to  make  a  test  his  application  is 
placed  on  file  and  carefully  indexed  and  the  desired  ar- 
ticle is  shipped  prepaid  on  the  next  express.     A  pleas- 
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ant  letter  is  sent  to  the  applicant  wishing  him  success 
in  his  undertaking  and  requesting  that  in  case  of  pub- 
lication, the  identification  of  the  result  of  the  test  on 
this  particular  pice  of  apparatus  with  the  maker's 
name,  be  left  entirely  to  the  discretion  of  the  latter.  He 
knows  about  Wisconsin's  tests  on  transformers,  on  al- 
ternating current  motors,  on  steam  injectors,  and  a 
dozen  other  things;  he  knows  that  the  transformer 
tests  caused  many  reputable  manufacturers  to  change 
their  design;  that  the  late  tests  on  alternating  current 
motors  indicate  a  like  result;  that  the  injector  tests 
point  out  the  particular  field  for  each  type  of  injectors, 
and  that  perhaps  he  likewise  may  be  put  on  the  right 
track;  or,  if  already  there,  he  wants  a  check  on  the 
work  of  his  Own  men  and  a  recommendation  from  an 
unbiased  institution  of  reputation.  We  do  not  call 
this  purchasing  silence. 

"Now  let  us  see  about  the  benefit  of  these  tests  to  the 
community.  What  engineer  would  advise  his  company 
to  buy  the  apparatus  of  Jones  &  Jones  just  because  that 
firm  made  a  good  showing  in  a  comparative  test  of  ap- 
paratus, which  they  knew  would  be  tested  ?  Here  their 
success  is  only  a  criterion  of  what  they  can  do;  not  what 
they  do  do.  The  name  of  the  maker  might  as  well, 
then,  be  omitted  in  the  publication  of  results,  and  the 
value  of  the  publication  is  this:  first,  it  gives  the  stand- 
ard to  be  expected  from  first-class  apparatus,  and  sec- 
ond, the  method  of  testing  is  given  that  a  purchaser 
may  himself  make  tests  on  his  own  goods  before  ac- 
cepting them." 


J&t-teraturQ. 


Any  Book  Published  Mailed  upon  Receipt  of 
The  Journal  of  Electricity. 


rice  uy 


ROENTGEN  RAYS  AND  PHENOMENA  OF  THE 
ANODE  AND  CATHODE:  By  Edward  P.  Thomp- 
son, M.  E.,  E.  E.,  with  concluding  chapter  by  Prof. 
Win.  A.  Anthony.  12mo  cloth,  190  pages,  60  dia- 
grams and  45  half-tones.  Published  by  D.  Van 
Nostrand  Co.,  New  York,  1898.  For  sale  by  Geo. 
Webb  Alexander,  401  Market  St.,  San  Francisco. 
Price  |1.50. 

Lord  Kelvin,  after  receiving  the  book  now  under  re- 
view, was  so  impressed  with  its  sphere  of  usefulness  in 
the  scientific  world,  that  evidently  his  appreciation 
could  find  most  suitable  expression  in  departing  from 
a  long  fixed  custom  to  the  extent  of  writing  the  author 
lines  of  endorsement  that,  in  the  eyes  of  the  scientific 
world,  will  be  viewed  as  an  expression  of  approval  from 
the  highest  living  authority.  "I  received  it  only  a  few 
days  ago,"  wrote  Lord  Kelvin,  "but  I  have  already 
looked  nearly  all  through  it  with  great  interest.  I 
have  seen  enough  to  know  that  I  shall  find  much  most 
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useful  information  in  it  which  will  always  be  readily 
available  because  of  the  very  excellent  method  and 
care  with  which  you  have  given  references  to  authors, 
dates  and  publications,  and  I  am  sure  that  all  who  are 
interested  in  the  subject  will  find  your  book  exceeding- 
ly valuable.  All  your  statements  with  reference  to 
anything  I  have  done  on  the  subject  are  perfectly  cor- 
rect." 

After  such  an  expression  of  opinion  from  so  eminent 
an  authority,  there  is  little  left  the  reviewer  but  to  out- 
line the  scope  of  the  work.  Except  with  the  ardent 
enthusiast  in  X-Eay  experimenting,  the  public  at  large, 
and  even  to  a  great  extent  the  technical  public,  has  be- 
come rather  surfeited  with  literature  descriptive  of 
Roentgen  phenomena,  and  the  confession  is  frankly 
made  that  Thompson's  book  has  lain  almost  unopened 
on  the  reviewer's  table  for  weeks  for  the  reason 
stated.  To  make  the  confession  complete,  however,  it 
must  be  added  that  these  weeks  were,  from  the  stand- 
point of  added  information  concerning  the  very  im- 
portant branch  of  technical  knowledge,  as  a  long  period 
of  darkness  that  is  now  almost  dispelled.  No  one  as 
yet  grasps  the  science  of  radiography  with  clearness 
and  distinctness,  so  to  speak,  as  of  the  light  of  day,  but 
all  will  find  the  dawn  in  Thompson's  interesting  work. 

Roentgen  Rays  is  written  for  the  information  and 
guidance  of  advanced  investigators,  more  especially 
than  for  amateurs  and  spasmodic  enthusiasts.  Indeed, 
any  work  which,  without  qualification  or  qualm,  makes 
commonplace  use  of  such  a  word  as  "pentadecylpara- 
tatolylketone"  is  clearly  not  intended  for  the  purposes 
of  kindergarten  instruction.  The  work  is  a  laboratory 
rather  than  a  workshop  handbook  and  the  experimenter 
in  quest  of  detailed  information  enabling  the  construc- 
tion of  induction  coils,  condensers,  Crook's  tubes,  fluor- 
oscopes,  sciascopes,  or  other  paraphernalia  of  radio- 
graphy, must  look  elsewhere,  but  if  outlines  and  lessons 
of  the  researches  of  scientists  from  the  earliest  days  are 
desired,  here  they  will  be  found  most  admirably  ar- 
ranged and  sufficiently  exhaustive  to  enable  an  accur- 
ate technical  understanding  of  the  progress  that  has 
been  made  step  by  step  toward  a  solution  of  the  prob- 
lems presented  in  the  phenomena  of  the  anode  and 
cathode. 

As  an  example,  the  author  describes  one  of  Tes- 
la's  experiments,  showing  the  expulsion  of  material 
particles  through  the  walls  of  a  discharge  tube  and  in 
order  to  illustrate  the  manner  in  which  experiments 
are  described,  the  following  abstract  is  given: 

"At  quite  a  low  vacuum  and  after  sealing  off  the 
lamp,  Tesla  attached  its  terminal  to  that  of  the  dis- 
ruptive coil.  After  a  while,  the  vacuum  became  enor- 
mously higher,  as  indicated  by  the  following  steps: 
first,  a  turbid  and  whitish  light  existed  throughout  the 
bulb.  This  was  the  first  principle  characteristic.  Next, 
the  color  changed  to  red  and  the  electrode  became  very 
hot  in  that  case  where  the  powerful  apparatus  was  em- 


ployed. The  precaution  to  be  taken  is  to  regulate  the 
e.  m.  f.,  to  prevent  destruction  of  the  electrode.  Grad- 
ually the  reddish  light  subsided  and  white  cathode  rays, 
which  had  begun,  grew  dimmer  and  dimmer  until  invis- 
ible. At  the  same  time  the  phosphoresecent  spot  be- 
came brighter  and  brighter  and  hotter  and  hotter,  while 
the  electrode  cooled,  until  the  glass  adjacent  thereto 
was  uncomfortably  cold  to  the  touch.  At  this  stage 
the  required  degree  of  exhaustion  was  reached,  and  yet 
without  any  kind  of  a  pump.  From  the  fact  that  the 
vacuum  became  higher  and  higher  by  the  means  stated, 
Tesla  was  very  much  inclined  to  believe  that  there  was 
an  expulsion  of  material  particles  through  the  walls  of 
the  bulb,  where  these  particles,  which  were  passing 
with  very  great  velocities,  struck  the  sensitive  photo- 
graphic plate,  they  should  produce  chemical  action.  He 
referred  to  the  great  velocities  of  projected  particles 
within  a  discharged  tube  and  to  Lord  Kelvin's  estimate 
of  the  same,  and  reasoned  that  with  high  potentials  the 
speed  might  be  100  kilometers  per  second.  No  stronger 
proof  as  to  the  expulsion  of  material  particles  could  be 
desired  than  an  operation  in  which  the  eyes  can  see  for 
themselves  that  such  an  action  must  have  taken  place. 
It  was  extraordinary  that  a  visible  but  fine  hole  was 
made  through  the  wall  of  the  tube  and  especially  that 
no  air  rushed  into  the  vacuum.  On  the  other  hand,  the 
pressure  of  the  air  was  overcome  by  something  rushing 
out  of  the  tube  through  the  hole.  The  glass  around  the 
hole  was  not  very  hot,  although  if  care  were  not  taken 
it  would  become  much  hotter  and  soften  and  bulge  out, 
also  indicating  a  pressure  within  greater  than  the  at- 
mospheric pressure.  He  maintained  the  punctured 
tube  in  this  condition  for  some  time  and  rarifaction 
continued  to  increase.  As  to  the  appearances,  the 
streamers  were  not  only  visible  within  the  tube  but 
could  be  seen  passing  through  the  hole,  but  as  the 
vacuum  became  higher  and  higher,  the  streamers  be- 
came less  and  less  bright.  At  a  little  higher  degree 
of  vacuum  the  streamers  were  still  visible  at  the  heated 
spot,  but  finally  disappeared." 

The  whole  work  is  filled  after  this  manner  with  de- 
scriptions of  experiments,  nearly  half  of  which  lead  the 
reader  up  to  the  time  of  Roentgen's  discovery.  There 
are  included  among  many  others,  the  brilliant  re- 
searches of  Lenard,  Hertz  and  Crookes,  together  with  a 
host  of  later  investigators  that  have  followed  Roent- 
gen's lead.  Throughout  the  work  the  author  has  ad- 
hered to  the  plan  of  German  investigators  in  publishing 
accounts  of  their  experiments  by  means  of  numbered 
paragraphs  containing  numerous  cross  references,  and 
the  reader  finds  that  the  idea  wonderfully  facilitates 
his  endeavors  to  keep  his  memory  refreshed.  Credit 
is  given  to  authors  and  publications  from  which  ex- 
tracts are  made,  but  The  Journal  of  Electricity  has 
cause  to  complain  that  it  alone  fails  to  be  properly  ac- 
credited in  bringing  out  exhaustively  the  interesting 
and  original  experiments  of  Dr.  Phillip  Mills  Jones, 
which  are  briefly  referred  to. 
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Mr.  J.  W.  Godfrey,  "Genial  Jim"  of  Habirshaw  wire 
fame,  agreeably  surprised  his  many  San  Francisco 
friends  by  making  tbem  an  unexpected  visit  week  be- 
fore last. 

Dr.  Thos.  Addison  has  been  tendered  the  position  of 
General  Manager  of  the  Federal  system  of  the  City  of 
Mexico,  which  recently  passed  into  the  control  of  a  syn- 
dicate of  South  African  multi-millionaires  and  which 
embraces  the  entire  electric  and  railway  interests  of 
that  city,  but  being  loathe  to  leave  this  country,  the 
offer  was  declined. 

Mr.  John  S.  Eastwood,  whose  portrait  appears  on 
this  page  and  whose  experience  in  the  construction  and 


JOHN   S.    EASTWOOD. 

operation  of  the  San  Joaquin  Electric  Company's  plant 
at  Fresno,  Cal.,  has  given  him  invaluable  information 
concerning  the  longest  distance  high  potential  trans- 
mission plant  in  the  world,  is  a  very  progressive  young 
man  and  an  active  member  of  the  "Hundred  Thousand 
<  !lub"  of  his  adopted  city.  By  profession  a  civil  engin- 
eer, practicing  mainly  in  and  about  Fresno  County,  he 
has  had  long  familiarity  with  the  water  powers  of  the 
Sierras  thereabouts,  and  when  the  wood  had  through 
commendable  foresight,  secured  the  water  right  which 
is  at  once  both  the  largest  and  most  available  in  Cen- 
tral California  and  which  has  now  for  a  year  past,  been 
furnishing  power  for  the  operation  of  the  San  Joaquin 
Electric  Company.  The  development  of  this  plant, 
which  is  also  noteworthy  as  operating  Pelton  wheels 


under  the  highest  head  of  any  other  electric  plant  in 
the  world  (1410  feet),  is  largely  due  to  the  farsighted- 
ness of  Mr.  Eastwood  and  to  the  financiering  ability 
of  Mr.  J.  J.  Seymour,  President  of  the  Fresno  Water 
Company  and  President  and  Manager  of  the  San 
Joaquin  Electric  Company.  Though  making  no  pre- 
tensions to  electrical  engineership,  Mr.  Eastwood  has, 
perforce,  acquired  an  excellent  knowledge  of  electrical 
transmissions  and  his  extended  practical  experience 
has  given  him  a  vast  fund  of  most  interesting  and  val- 
uable experience  in  the  art  that,  from  present  indica- 
tions, will  prove  man's  chief  means  of  securing  power 
when  the  coal  fields  shall  have  "gone  dry." 


HARVEY  LAMB  LUFKIN. 

It  is  a  sorrowful  task  to  record  the  death  of  H.  L. 
Lufkin,  one  of  the  brighest,  ablest  and  most  agreeable 
personages  that  ever  travelled  in  the  interests 
of  an  electrical  concern  and  than  whom  no  salesman 
ever  left  a  broader  wake  of  friends  to  mark  his  tours 
throughout  both  East  and  West.  Mr.  Lufkin  died  in 
Xew  York  City  on  December  21st  last,  after  an  illness 
of  but  four  days. 

Born  in  Cleveland,  Ohio,  in  1857,  Mr.  Lufkin  entered 
the  electrical  business  when  24  years  of  age  and  in  1886 
lie  became  associated  with  Messrs.  Curtis,  Crocker  & 
Wheeler  in  establishing  the  C.  &  C.  Electric  Motor 
Company  and  played  an  important  part  in  introducing 
and  developing  electric  power.  He  was  one  of  the  very 
first  to  operate  electric  motors  on  arc  and  incandescent 
circuits,  despite  of  the  strong  opposition  of  the  central 
station  officials  who  looked  upon  the  innovation  as  a 
dangerous  experiment.  That  there  was  wisdom  in  his 
contention  is  now  known  and  fortunately  he  lived  long 
enough  to  see  electric  power  distribution  become  a  very 
large  and  welcome  part  of  the  business  of  central  sta- 
tions. He  was  a  distinctive  pioneer  in  applying  elec- 
tric motors  to  the  operation  of  factories  and  mills  to  the 
displacement  of  line  shafting,  and  also  had  the  satis- 
faction of  witnessing  the  success  and  general  accept- 
ance of  this  improved  method. 

His  long  prominence  in  the  electrical  field  and  his 
intimate  relations  with  many  of  the  best  authorities 
in  its  ranks  had  endeared  him  to  those  who  now  moum 
his  loss,  and  those  who  knew  him  will  most  warmly 
appreciate  the  words  of  Prof.  F.  B.  Crocker,  who,  in 
testifying  to  Mr.  Lufkin's  personality,  stated  that  he 
possessed  the  rare  combination  of  technical  knowledge 
with  great  business  ability,  enabling  him  to  accomplish 
results  which  would  be  impossible  for  a  man  having 
either  one  of  these  qualities  alone.  This  advantage, 
together  with  his  excellent  judgment,  prevented  him 
from  making  the  mistakes  which  are  so  common  in 
the  development  of  a  new  art,  and  gave  him  a  power 
to  foresee  the  probable  directions  of  successful  prog- 
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ress,  two  examples  of  this  prescience  having  already 
been  noted.  Although  enthusiastic  as  to  the  value  and 
possibilities  of  electrical  applications,  his  good  sense 
told  him  just  where  to  stop,  and  it  often  happened  that 
he  would  advise  against  the  use  of  electrical  apparatus 
when  he  did  not  think  that  it  had  decided  advantages 
over  other  means,  even  though  the  electrical  method 
might  be  feasible.  Mr.  Lufkin  was  a  very  active  mem- 
ber of  the  National  Electric  Light  Association.  He 
was  an  associate  member  of  the  American  Institute  of 
Electrical  Engineers,  and  was  a  leading  spirit  in  or- 
ganizing and  making  a  pronounced  success  of  the  Elec- 
trical Exposition  held  in  New  York  City  during  the 
spring  of  1896. 

Possessing  an  unusually  bright  and  agreeable  per- 
sonality, he  was  universally  popular  among  electrical 
men,  and  was  sincerely  liked  by  his  friends  and  business 
associates.  His  sudden  death  in  the  prime  of  his  abil- 
ity and  usefulness  is  a  great  loss  to  the  electrical  in- 
dustry, which  always  requires  the  services  of  men  of 
exactly  his  stamp. 


POPULAR    REFLECTIONS   OF    THE    CONDITIONS    ANX> 

PROSPECTS   OF   ELECTRICAL   ENGINEERING 

ON    THF    PACIFIC    COAST. 


SAN  DIEGO'S  ELECTRIC  BAKERY. 
William  Hilts,  proprietor  of  the  Detroit  Bakery.  1154  Fourth 
St..  is  the  first  manufacturer  in  San  Diego  to  introduce  electricity 
as  a  heating  and  cooking  ngent.  When  seen  last  night  he  said 
nothing  could  heat  its  work.  He  had  baked  bread,  cake,  pies  and 
everything  used  by  him  with  the  new  heat,  and  found  it  the  most 
perfect  of  anything  he  has  ever  used.  The  entire  work  of  tk^ 
bakery  is  done  by  the  aid  of  this  powerful  agent.  A  motor  runs 
his  kneading  machine,  carries  the  dough  to  the  oven  on  cars,  lights 
his  room,  and  last  of  all  cooks  the  dough.  The  plant  is  one  put  up 
by  Electrician  Earl  Richardson,  of  the  Traction  Company,  the 
current  being  furnished  by  the  plant  of  that  Company.  The  bot- 
tom of  the  oven  is  lined  with  wire-covered-heaters,  which  generate 
heat  at  such  a  rapid  rate  that  it  takes  only  a  few  minutes  to  heat 
the  entire  oven.  The  generators  are  also  being  made  for  his  larg- 
est oven,  capable  of  baking  200  loaves  of  bread  in  one  batch. — San 
Diego  Union. 

INTER-URBAN  ELECTRIC  ROADS  IN  SOUTHERN 
CALIFORNIA. 
Some  extensive  electric  railway  building  in  this  section  will  lie 
done  during  the  coming  year.  At  the  present  time  there  are  two 
agents  of  Eastern  capitalists  in  this  city  looking  over  the  field  and 
making  plans  for  future  operations.  So  far,  however,  no  more 
than  a  mere  outline  of  what  is  contemplated  is  hinted  at.  These 
representatives  from  the  East  consider  this  a  great  field  for  in- 
vestment. They  are  satisfied  that  there  will  be  an  enormous  in- 
flux of  people  to  Southern  California  during  the  next  five  years. 
And  this  population  will  go  to  the  country  and  small  suburban 
towns.  This  is  how  the  railroad  people  argue.  Electric  roads 
have  been  a  great  boon  to  people  who  prefer  to  live  outside  the 
the  large  cities.  Rapid  transportation  at  all  hours  of  the  day  and 
night  has  made  it  possible  to  have  a  home  in  the  suburbs  and  do 
business  in  the  city.  The  electric  road  to  Pasadena  and  Santa 
Monica  illustrates  this  idea  very  forcibly. 


A  move  is  on  foot  to  electricize  the  horse-car  line  between  the 
Soldiers'  Home  and  Santa  Monica.  Work  will  commence  at  an 
early  date.  The  proposition  to  put  a  road  through  to  La  Canada 
and  around  by  Glendale  is  more  than  likely  to  result  in  something 
tangible.  The  projectors  have  had  considerable  encouragement 
from  people  who  own  property  along  the  proposed  route.  The 
country  is-  but  sparsely  settled  as  yet,  owing  to  the  lack  of  trans- 
portation facilities;  but  with  an  electric  road  there  would  be  great 
inducements  offered  to  home  seekers.  La  Canada  is  one  of  the 
most  picturesque  and  healthful  sections  in  this  whole  region.  The 
soil  is  all  that  could  be  desired  and  there  is  an  abundance  of  water. 

.Some  time  ago  there  was  gossip  to  the  effect  that  an  electric 
road  was  under  consideration  between  Los  Angeles  and  Whittier. 
The  dull  times  and  tightness  of  the  money  market  choked  off  the 
enterprise.  But  the  scheme  has  again  been  revived.  Then  there  is 
that  belt  line  that  is  to  take  in  Long  Beach  and  San  Pedro.  That 
proposition  is  not  dead  by  any  means.  In  fact  it  is  more  alive 
than  ever  before.  The  people  back  of  this  enterprise  declare  the 
line  will  be  built  before  the  end  of  two  years.— Los  Angeles  (Cal.) 
Express. 


J^Q^orts  of  the  Jffonth.. 


litiq/ttion. 

Los  Angeles,  Cal.— The  Los  Angeles  Electric  Co.  has  sued 
Chas.  Bauer  of  the  Anhauser  saloon  for  $200,  alleged  to  be  due 

for  breach  of  an  electric  lighting  contract. A  similar  suit  for 

like  amount  has  also  been  brought  against  the  Mclnnes  Bros. 

T.  J.  Henderson,  administrator  of  the  estate  of  Charles  C.  Odell, 
has  been  ordered  by  Judge  Clark  to  accept  the  sum  of  $2,S90  from 
the  Los  Angeles  Electric  Railroad  Company  for  the  killing  of 
Charles  Odell  some  time  ago. 

Salt  Lake  City,  Utah.— Lizzy  Wolfley,  a  domestic  in  the  family  of 
R.  M.  Jones,  has  sued  the  Salt  Lake  &  Ogden  Gas  &  Electric 
Co.  for  $5,000,  alleging  injuries  received  by  the  potential  of  a 
1140  volt  primary  circuit  reaching  the  interior  wiring  through  a 
defective  transfomer. 

INCORPORATION 

Downieville.  Cal.— The  Downieville  Electric  Co.  Capital  stock, 
$25,000.  Directors:  R.  Forbes,  E.  Macdonald.  A.  Denmire,  W. 
V.  Lockwood,  R.  B.  Elder. 

Los  Angeles,  Cal— The  Wybro  &  Lawrence  Co.  Capital  stock, 
$50,000.  Directors:  H.  C.  Wybro.  G.  W.  Lawrence  Br.,  Geo.  W. 
Lawrence  Jr.,  L.  W.  Boyuton  and  F.  W.  Burnett.  Objects: 
The  buying,  selling  and  manufacturing  of  machinery  and  electri- 
cal apparatus. The  Home  Telephone  Co.    Capital  stock,  $50,- 

000.  Directors:  P.  W.  Brawn,  President:  A.  C.  Cass.  Vice-Presi- 
dent; A.  C.  Jones.  Treasurer;  Louis  F.  Vetter,  Secretary  and  John 
D.  Works.  Chas.  E.  Severance  is  General  Manager.  Objects:  To 
establish  a  telephone  exchange  in  this  city  using  apparatus  of  the 

Standard  Electric  Telephone  Company  of  Madison,  Wis. The 

Wright  Wave  Motor  Co.  Capital  stock,  $1,000,000.  in  10.000 
shares  of  $100  each.  Directors:  Parvin  Wright.  Shirley  C.  Ward, 
John  S.  Ward,  K.  W.  Midowicz  all  of  Los  Angeles,  and  Jeffer- 
son Chandler  of  San  Francisco.  Objects:  To  acquire  the  own- 
ership of  wave  motor  patents,  rights  of  water  frontage  and  the 
generation,  transmission  and  sale  of  electrical  or  other  power 
created  by  wave  motors. 

Mendocino,  Cal.— The  South  Park  Railroad. Co.  Capital  stock. 
$100,000.  Incorporators:  T.  D.  Riordan,  E.  Lande.  J.  J.  Quinn, 
J.  Jr.  Hanley  and  F.  H.  Ransom.  Objects:  To  build  three  miles 
of  railroad  along  the  windings  of  the  South  Fork  of  Flynn  and 
Albion  Creeks. 

Napa.   Cal.— The   Sonoma    County  Land   &   Tower   Co.     Capital 
stock,  $100,000.     Incorporators:     R.  H.  Warfield,   Geo.   Stone,   B.  - 
M.  Spencer,   M.  W.   Griswold  and  J.   F.  Byxbee.    Objects:     To 
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supply  power  and  light  to  Napa,  Mendocino,  Lake  and  other  coun- 
ties. 

Nogales,  Ariz.— The  Duquesne  and  Nogales  Telephone  and  Tel- 
egraph Co.  Capital,  $5,000.  Directors:  J.  S.  Tebbits,  Wm.  Koy, 
Edward  Titcomb.  Objects:  To  construct,  maintain  and  operate 
telephone  and  telegraph  systems  in  Arizona. 

San  Francisco,  Cal.— The  Golden  Gate  Electric  Co.  Capital 
stock,  $250,000.  Incorporators:  F.  G.  Cross,  Geo.  E.  Whitaker, 
C.  M.  Cross,  M.  O.  Robinson  and  B.  J.  Parker.  Objects:  To 
purchase  and  lease  real  estate  and  to  erect  suitable  buildings  for 

the  purpose  of  supplying  electricity  in  this  city  and  vicinity. 

The  Acme  Electric  Manufacturing  Co.  Capital  stock,  $50,000. 
Incorporators:  W.  T.  Y.  Schenck,  L.  St.  D.  Roylance,  S.  B  Peter- 
son, F.  J.  Dyer  and  W.  S.  Schenck. 

Woodland,  Cal.— The  Washington  Water  and  Light  Co.  Objects: 
To  furnish  this  town  with  water  and  electric  and  gas  light. 

QOnrWNKdTION. 

Carson,  Nev.— The  press  dispatches  sent  from  Carson  during  the 
afternoon  and  evening  following  the  Corbett-Fitzsimmons  fight 
aggregated  about  400,000  words.  A  force  of  forty  operators  was 
required  to  handle  that  amount  of  matter.  The  officers  of  the 
Western  Union  Telegraph  Company  consider  that  in  getting  the 
dispatches  through  to  nearly  every  town,  village  and  city  in  the 
United  States  and  Canada  in  time  for  the  newspapers,  from  such 
an  out-of-the-way  place  as  Carson,  they  performed  a  feat  that 
has  never  been  equaled  in  the  history  of  telegraphy.  Up  to  the 
time  of  the  fight  there  was  only  one  wire  in  Carson.  It  ran  from 
Reno,  a  distance  of  thirty-two  miles,  where  connection  was  made 
with  the  trunk  wires  along  the  line  of  the  Central  Pacific  Railroad. 
That  wire  was  sufficient  for  all  ordinary  service,  but,  of  course, 
was  totally  inadequate  to  carry  even  the  private  messages  in 
connection  with  the  great  fight.  Superintendent  Jaynes  grasped 
the  situation,  and  a  month  ago  went  to  Carson  for  the  purpose  of 
arranging  to  give  a  perfect  telegraph  service.  Eight  additional 
wires  were  strung  from  Cason  to  Reno,  and  there  the  through 
lines  were  split.  Operators  at  Carson  worked  direct  with  Chicago 
over  the  Eastern  wires  from  Reno  for  as  much  as  those  wires 
would  bear.  Then  as  many  more  worked  direct  to  San  Francisco 
over  the  wires  west,  and  here  the  matter  was  repeated  to  Eastern 
points  over  the  Northern  and  Souhern  routes. 

Every  word  of  the  matter  filed  was  carried  through  to  the  edi- 
torial rooms  of  the  papers  all  ove  America  in  time  for  publication 
in  the  morning.  Most  of  the  dispatches  were  for  Eastern  papers, 
and  owing  to  the  difference  in  time  the  dispatches  were  required 
in  their  offices  at  least  three  hours  before  the  time  the  papers  on 
the  Pacific  Coast  went  to  press.  That  no  complaints  of  late  de- 
livery were  made  is  something  of  which  Superintendent  Jaynes  is 
naturally  proud. 

City  of  Mexico,  Mex.— The  operators  of  the  Mexican  telegraph 
line  have  organized  a  brotherhood  and  the  new  society  was  duly 
inaugurated  on  February  6th.  Mr.  Augustin  M.  Chavez,  Direc- 
tor General  of  the  Federal  Telegraphs  in  the  Republic,  was  in  the 
chair  and  delivered  an  appropriate  address.  The  portrait  of  Mr. 
Juan  de  la  Granda,  who  introduced  telegraphy  in  the  Republic, 
adorned  one  of  the  walls. 

Los  Angeles,  Cal.— The  Home  Telephone  Co.  has  taken  offices 
in  the  Bradbury  building  and  is  canvassing  the  city  for  telephone 
subscribers.  It  promises  to  cut  existing  prices  50  per  cent  and  to 
place  wires  underground  in  the  business  section. 

San  Diego,  Cal.— The  Southern  California  Mountain  Water  Co. 
has  been  granted  a  franchise  under  ordinance  No.  415  conveying 
the  right  to  install  a  telephone  or  telegraph  system  including 
poles,  conduits,  wires,  cables  or  other  conductors  along  certain 
streets. 

Santa  Barbara,  Cal.-F.  T.  Buell  has  sold  a  right  of  way  for  a 
pipe  line  and  telephone  line  across  the  Rancho  San  Carlos  de 
Junata  to  Wm.  H.  Crocker. 

Spokane,  Wash.-The  President  of  the  Spokane  &  Columbia 
Telephone  and  Telegraph  Co.,  states   that  within   the  next   six 


months  Spokane  and  the  British  Columbia  towns  of  Roseland, 
Trail  and  Nelson  will  be  all  joined  by  telephone.  The  new  telep- 
hone line  will  probably  follow  the  wagon  road  from  Spokane  to 
Rossland,  and  thence  in  the  best  route  to  Trail.  A  line  will  be 
built  into  the  Slocan  country  during  the  summer  by  way  of  Wan- 
eta  and  Salmon  to  Nelson  and  other  points,  to  reach  all  the  prin- 
cipal towns  in  the  Boundary  and  Slocan  districts. 

iLniniN/moN. 

Anaheim,  Cal. — On  March  11th,  the  city  Trustees  rejected  all 
bids  for  the  proposed  municipal  lighting  plant  and  instructed 
their  supervising  electrical  engineer,  E.  C.  Sharpe  of  Los  An- 
geles, to  draft  new  plants  and  specifications  for  the  work. 

Arroyo  Grande,  Cal. — The  Board  of  Directors  of  the  Temple- 
ton  Milling  Co.  aredesirious  of  learning  whether  an  electric  light 
plant  would  be  a  paying  addition  to  the  mill. 

Astoria,  Or.^The  Council  is  discussing  the  feasibility  of  a 
municipal  lighting  plant. 

Baker  City,  Or.  The  Baker  City  Elec.  Light  Co.  is  installing  a 
150  kw.  monoeylic  generator  including  all  station  instruments  and 

Belvedere,  Cal. — Signatures  are  being  obtained  for  the  estab- 
lishment of  an  electric  light  plant. 

Benicia,  Cal.     Ordinance  No.  45  has    been    passed    granting    a 
franchise  to  the  Solano  Electric  Light  &  Gas  Co. 
transformers. 

Ben  Lomond,  Santa  Cruz,  Co.,  Cal. — Thos.  L.  Bell  has  installed 
an  isolated  incandescent  plant  run  by , water  power  for  lighting 
the  cottages  of  his  summer  hotel. 

Cnetralia,  Wash. — An  extension  to  the  electric, lighting  plant  is 
contemplated. 

City  of  Mexico,  Mex. — The  Mexican  General  Elec.  Co.  has 
closed  a  contract  for  a  plant  for  the  city  of  Hermosillo,  Sonora. 

Ellensburg,  Wash. — A  proposition  is  being  considered  by  the 
question  of  an  electric  ,light  plant. 

Emeryville,  Cal.— The  Oakland  Gas,  Light  &  Heat  Co.  has  peti- 
tioned for  an  electric  light  franchise.  , 

Etna,  Cal. — The  April  meeting  of  the  Board  of  Directors  of  the 
Etna  Development  Co.  will  probably  take  definite  action  on  the 
city  Council  for  transforming  the  electric ,  light  plant  from  steam 
to  water  power,  which  will  effect  a  saving  of  $250.  per  month. 
It  is  believed  that  the  Damman  water  power  and  mill  property 
can  be  bought  for  $9,000,  in  which  event  the  cost  of  the  change 
will  be  about  $13,000. 

Fresno,  Cal. — The  La  Favorita  and  Paragon  vineyards  are  to 
be  lighted  by  electricity  from  thecircuits  of  the  San  Joaquin  Elec. 
Co.  E.  D.  N.  Lehe  of  Stockton  has  secured  the  contract  for  the 
wiring  and  it  is  stated  that  the  vineyards  are  45%  miles  distant 
from  the  power  house. 

Fullerton,  Cal. —  This  town  is  aspiring  to  an  electric  light  plant. 

Healdsburg,  Cal. — The  new  city  water  works  will  probably  be 
run  by  steam  power  for  the  reason  that  the  boilers  could  be  used 
for  an  electric  light  plant  should  the  city  so  desire. 

Johaanesburg,  Cal. — G.  W.  Chrisman  of  the  Ventura  Elec. 
Light  &  Water  Works  contemplates  putting  in  an  electric  plant 
here  for  both  power  and  lighting  purposes. 

Kamloops,  B.  C. — Jas.  Delany  has  .sold  the  electric  lighting  plant 
to  Wm.  T.  Stewart. 

Los  Angeles,  Cal. — The  West  Side  Lighting  Co.  has  applied  to 
the  Council  to  be  relieved  of  the  license  of  .$100  per  month  re- 
quired by  ordinance  from  all  electrical  lighting  companies  doing 
a  business  of  $250,  a  month  and  over. 

Riverside,  Cal. — The  municipal  plant  is  now  operating  above 
2,100  commercial  incandescent  lights. 

Medford,  Cal.— Jas.  Anthony  of  Butte  County,  Cal.  is  in  this 
city  with  a  view  of  locating  an  arc  electric  light  plant. 

Mercur,  Utah. — Orders  have  been  given  to  install  an  electric 
light  plant  in  the  Mercur  mines. 

Nogales,  Ariz. — The  Nogales  Electric  Light  Co.  has  just  in- 
stalled a  new  100  h.  p.  Corliss,  engine  and  two  1,000  lighters. 

Nelson,  B.  C. — The  Nelson  Electric  Light  Co.  contemplates  ex- 
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tensive  improvements  and  additions  to  its  plant  during  the  next 
60  days. 

Phoenix,  Ariz. — The  Phoenix  Light  &  Fuel  Co.  have  been 
granted  a  gas  franchise. 

Payson,  Utah.— The  Payson  Elec.  Light  &  Manfg.  Co.  has  as- 
signed, making  T.,G.  Wimmer  assignee.  The  assets  are  placed 
at  $8,050,  and  the  preferred  credits  are  $2,358.60. 

Pleasanton,  Cal. — John  Thiesen  has  applied  for  an  electric  light 
and  water  franchise.  , 

Porterville,  Cal. — W.  H.  Norris  and  Adolph  Willson  have  been 
granted  a  lighting  franchise. 

Pasadena,  Cal. — The  Council  is  considering  the  advisibility  of 
bonding  the  city  for  $10,000  for  the, purpose  of  installing  a  muni- 
cipal lighting  plant. 

Pullman,  Wash. — H.  J.  Jackson  has  applied  for  an  electric  light 
franchise. 

Prescott,  Ariz.— A  municipal  plant  costing  $6,000  is  talked  of. 

Sacramento,  ( Cal. — A  special  committee  appointed  by  the  Board 
of  Trustees  to  investigate  the  cost  of  installing  a  municipal  light- 
ing plant  has  reported  that  such  an  installation  would  cost  $40,000 
and  the  recommendation  was  made  that  the  corporation  council 
be  instructed  to  draft  an  ordinance  for  submitting  the  proposition 
to  the  people  at  a  special  election. 

Salem,  Or. — The  Trustees  and  Superintendent  of  ,the  Oregon 
State  Insane  Asylum  have  recommended  an  extension  of  the 
electric  lighting  plant  and  the  installation  of  a  storage  battery  in 
that  institution. 

Salt  Lake  City,  Utah. — Mr.  Dignowitty,  a  mining  promoter  of 
this  city,  has  located  a  mill  site  on  Bullion  Creek,  where  a  light- 
ing installation  will  be  placed. 

San  Diego,  Cal. — Mr.  E.  C.  Sharpe  the  well  known  supervising 
electrical  engineer  of  Los  Angeles,  has  made  a  proposition  to  the 
City  Council  to  build  a  first  class  electric  lighting  plant  for  the 
city  with  all  the  latest  improvements  and  let  the  city  pay  for  it  in 
installments  covering  a  period  of  five  years.  The  matter  has  been 
taken  under  advisement. — The  Theosophists  propose  to  install  an  ' 
electric  lighting  plant  for  lighting  the  temple  and  its  adjoining 
buildings  and  grounds.     Ernest  Hargrove  is  President. 

San  Francisco. — Supervisor  Rottanzi  is  favoring  the  installation 
of  an  isolated  lighting  plant  in  the  City  Hall. 

San  Pedro,  Cal. — It  is  reported  that  the  Long  Beach  and  San 
Pedro  Electric  Light  Co.  will  move  its  plant  from  Long  Beach 
to  this  place  in  April. 

Selma,  Cal. — A  mass  meeting  of  citizens  has  passed  a  resolution 
showing  it  to  be  the  sense  of  the  meeting  that  the^town  be  bonded 
for  $15,000  for  the  construction  of  a  light  and  water  plant  and  a 
committee  consisting  of  J.  A.  Burns,  H."  G.  Drew  and  J.  W.  Aiken 
were  appointed  to  determine  the  cost. 

Shalam,  N.,M. — A.  M.  Howland  is  to  make  a  health  resort  of 
Levitica  and  among  other  improvements  will  install  an  electric 
light  plant  there. 

Silver  City,  N.  M. — M.  W.  Neff  is  arranging  to  install  an  elec- 
tric light  plant  here. 

Sitka,  Alaska. — California  parties  are  endeavoring  to  organize 
water  and  electric  light  works  here. 

Spokane,  Wash. — City  Commissioner  J.  T.  MacLean  is  urging 
that  $45,000  be  expended  in  increasing  the  1,500  h.  p.  pumping 
plan  now  used  by  the  city  water  system,  to  3,000  h.  p.,  which  will 
permit  the  installation  of  2  additional  pumps  and  the  addition  of 
an  electric  light  plant  that  would  furnish  three  times  as  many 
street  lamps  as  are  now  in  use.  He  estimates  that  the  city  would 
save  $3,700  a  year  by  the  change. 

Stockton,  Cal.— The  Stockton  Gas  &  Elec.  Co.  is  at  work  on 
plans  for  the  new  power  house,  and  the  new  works  when  com- 
pleted will  be  run  by  gas  engines. 

Ukiah,  Cal. — The  Mendocino  Elec.  Light  Co.  has  been  granted 
a  lighting  franchise. 


Ukiah,  Cal. — A  new  company  consisting  of  W.  S.  Lockwood,  P. 
S.  Taylor,  Frank  Morse,  W.  A.  Hagans  and  T.  A.  Templeton  is 
to  install  an  opposition  electric  light  plant  here;  the  company  is 
capitalized  at  $20,000  of  which  $12,000  is  paid  in. 

Vancouver,  B.  C. — The  new  Selevor  smelter  to  be  erected  here 
will  be  lighted  by  electricity. 

Whittier,  Cal. — A  combined  electric  light  and  ice  plant  is  under 
consideration. 

Williams,  Ariz. — The  Saginaw  Lumber  Co.,  which  is  rebuilding 
its  immense  mills  at  this  place,  will  light  them  by  electricity. 

Woodland,  Cal. — The  Washington  Water  <&  Light  Co.  have  ap- 
plied to  the  Board  of  Supervisors  for  a  franchise  and  right  of  way 
in  the  town  of  Washington. 

TRANSMISSION. 

Bakersfield,  Cal. — The  first  trial  run  of  the  generators  in  the 
power  house  of  the  Power  Development  Co.,  was  made  on  Feb- 
ruary 17th,  and  a  few  days  thereafter  the  plant  was  placed  in 
successful  operation.  The  equipment  of  the  plant  has  been  de- 
scribed in  these  columns.  All  apparatus  is  of  General  Electric 
make. 

Great  Falls,  Mont.— The  Boston  and  Great  Falls  Electric 
Light  Co.  has  contracted  to  furnish  electric  power  for  a  term  of 
years  for  the  operation  of  the  Silver  smelter,  and  as  a  result  the 
plant  of  the  electric  light  company  is  to  be  increased. 

Mesa,  Ariz. — Dr.  A.  J.  Chandler,  Supt.  of  the  Consolidated 
Canal,  is  making  satisfactory  progress  in  the  development  of  the 
water  power.  Five  hundred  horse  power  is  now  available  with 
a  fall  of  39  feet  which  can  be  easily  increased  to  generate  800 
horse  power.  This  power  will  doubtless  be  used  by  electrical 
means  for  pumping  water  into  the  irrigating  canals. 

Monterey,  Cal.— On  April  ii,  the  Monterey  Power  Co.  will 
open  bids  for  the  installation  of  its  entire  plant  including  dam, 
flume,  wheels,  electrical  apparatus  and  pole  line  from  Little  Sur 
River  (22  miles  south  of  Monterey  City)  to  Monterey  and  Salinas 
City,  for  the  generation  and  transformation  of  electrical  current 
of  not  less  than  450  horse  power;  entire  distance  being  approxi- 
mately 37  miles.  Major  Phillip  P.  Dandridge,  a  civil  engineer 
late  of  Redding,  is  to  have  charge  of  the  work  which  it  is  ex- 
pected will  be  completed  late  in  August.  The  construction  will 
include  9,600  feet  of  fluming,  which  will  furnish  2,000  inches  of 
water  at   a  head  of  210  feet. 

Oakland,  Cal. — The  most  promising  scheme  yet  broached  for 
the  transmission  of  power  to  Oakland  or  San  Francisco,  is  that 
developed  by  Dr.  Thos.  Addison,  Manager  of  the  Pacific  Coast 
office  of  the  General  Electric  Co.,  which  consists  in  placing  a 
steam  plant  at  the  coal  mines  of  Corral  Hollow  and  transmitting 
the  power  to  Oakland,  42  miles.  The  present  plans  call  for  the 
transmissions  of  6,000  horse  power,  but  the  transmission  company 
has  a  contract  with  the  Corral  Hollow  mines  by  which  the  latter 
agree  to  furnish  enough  coal  either  waste  or  merchantable  to  gen- 
erate 10,000  horse  power  continuously.  The  capital  for  the 
installation  has  been  secured  but  it  is  deemed  advisable  to  await 
a  demonstration  that  the  coal  mines  will  be  able  to  furnish  the 
amount  of  fuel  contracted  for.  It  is  stated  hat  the  Oakland  Gas 
Light  &  Heat  Co.,  and  the  Alameda  Railroad  have  agreed  to 
take  power  and  no  doubt  is  entertained  that  other  electrical  en- 
terprises will  find  transmitted  power  cheaper  than  it  will  be  pos- 
sible to  generate. 

Portland,  Or.— The  Portland  General  Electric  Co.  has  con- 
cluded to  extend  Station  B  at  Oregon  City,  which  contains  the 
three-phase  General  Electric  plant  described  in  the  "Journal  of 
Electricity"  for  December,  1895,  by  the  addition  of  two  sections. 
This  is  in  addition  to  the  12  foot  extension  which  has  lately  been 
completed  and  the  new  extension  will  be  32  feet  long  conforming 
with  the  remainder  of  the  structure.  The  projected  extension  will 
include  two  sections,  and  be  32  feet  long,  built  the  same  as  the  re- 
mainder of  the  structure.  The  first  part  completed  was  80  feet 
long,  so  the  extension  to  be  made  will  make  the  structure  124  feet 
in  length,   with  14  sets  of  turbines,     each  set  operating  a  600- 
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horse  power  dynamo,  except  the  set  that  actuates  the  pumps. 
Further  extension  of  the  power  house  will  be  made  as  soon  as  the 
power  is  needed.  The  division  wall  between  the  boat  canal  and 
the  feed  channel  for  the  power  house  is  now  being  built.  It  must 
be  anchored  to  the  solid  rock  toward  the  bluff,  to  do  which  it 
will  be  necessary  to  let  the  water  out  of  the  canal. 

Santa  Cruz,  Cal.— Mr.  and  Mrs.  F.  L.  Robinson  have  sold  their 
interests  in  the  Big  Creek  Power  Co.,  to  F.  W.  Swanton  and  the 
present  owners  of  the  company  are  Wm.  Kennie,  Henry  Willey, 
F.  TV.  Swanton  and  wife,  A.  P.  Swanton,  A.  A.  Morey  of  Santa 
Cruz  and  Mayfield  Smith  of  San  Jose. 

Eedlands,  Cal. — One  of  the  most  ambitious  electrical  trans- 
mission plants  yet  proposed  and  which  appears  to  be  one  that 
will  first  be  realized  is  that  of  the  Southern  California  Power 
Company  of  this  city,  which  has  been  recently  organized  by 
Henry  Fisher,  President  of  the  Fisher  Oil  Company  of  Pitts- 
burg and  H.  H.  Sinclair,  President  of  the  Eedlands  Electric 
Light  and  Power  Co.  The  company,  which  has  .$1,000,000  capi- 
tal, proposes  to  develop  the  power  of  the  Santa  Ana  river  by  tak- 
ing water  out  at  the  junction  of  Bear  creek  and  Santa  Ana 
river,  carrying  it  in  a  cement  ditch  and  tunnels  about  four  miles, 
thus  securing  a  fall  of  from  1,000  to  1,100  feet,  and  then  returning 
the  water  again  to  the  stream.  The  amount  of  power  will  be  1,000 
horse  power.  This  will  be  transmitted  by  a  pole  line  75  miles  to 
Los  Angeles,  there  to  be  used  to  supplant  the  steam  power  now 
used  to  develop  electricity  for  the  lighting  companies  and  street 
railroad  companies.  It  will  be  the  longest  line  and  handle  the 
highest  voltage  (30,000  volts)  in  use  in  the  world.  The  line  will 
supply  San  Bernardino,  Pomona,  Ontario  and  Pasadena,  and  the 
company  will  be  independent  of  the  present  Redlands  company, 
but  will  work  in  harmony  with  it,  especially  as  to  interchange  of 
power  when  necessary.  The  Redlands  company  now  has  1,000 
horse  power  in  machinery  installed  at  its  power  house  on  Mill 
creek,  and  has  just  bought  enough  land  in  Mill  creek  canyon  to 
enable  it  to  develop  15,000  horse  power  more.  Work  will  be  be- 
gun in  Santa  Ana  canyon  as  soon  as  surveys  are  completed,  which 
will  be  about  April  1.  It  is  proposed  to  deliver  power  at  Los 
Angeles  by  January  1,  189S.  The  Company  has  already  closed  a 
five-year  contract  with  the  East  Riverside  Irrigation  Co.  to  sup- 
ply it  with  electric  power  for  pumping  purposes  and  its  officers  are 
at  present  negotiating  for  the  supply  of  electric  power  to  the  va- 
rious electrical  enterprises  in  San  Bernardino. 

San  Bernardino,  Cal— The  San  Bernardino  Electric  Light  Co. 
is  to  increase  its  capital  stock  from  $50,000  to  .$100,000,  which 
will  enable  the  acquiring  of  the  East  Riverside  Water  Power 
plant  having  a  capacity  of  250  horse  power,  which,  together  with 
the  150  horse  power  in  water  power  available  from  the  Kehl  ditch 
at  the  present  plant,  will  give  the  company  400  horse  power  in 
water.  In  addition  arrangements  have  been  concluded  with  the 
Redlands  Electric  Light  and  Power  Co.,  by  which  an  additional 
500  horse  power  can  be  secured  when  desired.  Among  the  other 
extensions  considerable  street  railway  work  is  contemplated. 

Marysville,  Cal.-F.  W.  Page  has  applied  for  an  electric  light- 
ing and  power  franchise  which  is  to  be  operated  in  conjunction 
with  the  system  he  proposes  to  install  for  lighting  Marysville, 
Yuba  City  and  the  surrounding  Brown's  Valley  country. 

Mokclumne  Hill,  Cal.-Some  very  thorough  work  is  being  in- 
stalled at  the  power  house  of  the  Blue  Lakes  Company.  The 
structure  is  of  steel  measuring  35  by  150  feet,  resting  on  a  founda- 
tion of  solid  rock  and  concrete.  A  10  ton  travelling  crane  has  been 
placed  therein  for  handling  machinery  which  will  consist  of  three 
450  kw  Stanley  two-phase  inductor  generators  to  be  direct  driven 
bj  P  tangential  water  wheels  made  by  the  Abner  Doble  Com- 
pany of  San  Francisco.  The  wheels  are  to  be  quadruple  nozzle 
and  to  be  driven  under  a  head  of  500  feet. 

MISCELLANEOUS, 

East  Helena,  Mont.-The  United   States  Smelting  and  Mining 
Co.  will  introduce  the  electrolytic   process   in  its  works. 

Los   Angeles,   Cal.-Hugh   T.   Duff  and   Geo.   E.   Nolan  have 


formed  a  co-partnership  known  as  the  Machinery  and  Electrical 
Co.,  and  as  such  have  succeeded  to  the  business  of  the  Machinery 
Supply  Co. 

Sacramento,  Cal. — Governor  Budd  has  vetoed  Senate  Bill  No.  9 
which  was  designed  to  grant  to  the  Trustees  of  the  cities  of  Ala- 
meda, Berkeley  and  others  in  the  same  class,  power  "To  purchase, 
lease  or  construct  water  works  and  electric  plants,  and  all  ma- 
chinery, conductors  and  appliances  necessary  therefor  and  to  sup- 
ply such  city  with  and  to  sell  to  the  inhabitants  thereof,  water, 
light,  heat  and  power,  etc."  The  Governor  maintains  that  the 
questions  involved  should  be  submitted  to  the  vote  of  the  people. 

San  Francisco,  Cal. — Local  Union  No.  6  of  the  National 
Brotherhood  of  Electrical  Workers  has  elected  the  following 
officers:  Past  president,  D.  Keefe;  president,  A.  C.  Johnson; 
vice-president,  G.  P.  Manning;  treasurer,  D.  Keefe;  financial 
secretary,  J.  R.  Fulton;  recording  secretary,  J.  J.  Cameron; 
foreman.  H.  W.  Pierce;    inspector,  J.  A.  Barnhart. 
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^ho  J^ivorsido  transmission. 

By  W.  A.  LAYMAN. 

On  December  1st  last  there  was  turned  over  to  the  the  word  the  highest  development  of  the  art  as  at  pres- 
municipal  authorities  of  the  beautiful  city  of  Kiver-  ent  understood.  This  undertaking,  so  recently  inaug- 
side,  Kiverside  county.  Cal.,  from   the   hands   of  the      urated,  and  so  successfully  pursued  to  completion,  is, 


Figures  1  and  2.— The  Interior  of  the  Generating  Station  and  the  Electric  Lighting 

of  Magnolia  Avenue. 

California  Electrical  Works  of  San  Francisco,  an  elec-  however,  characterstic  of  the  community,  and  but  ex- 
tric  transmission  and  general  distributing  system  for  emplifles  in  a  new  direction  the  same  spirit  of  enter- 
both  power  and  lighting,  which  for  completeness,  nov-  prise  aud  energy  which  has  transformed  so 
elty  and  general  efficiency  typifies  in  every  sense  of  quickly  and  so  completely,  this     once  almost  desert 
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waste,  into  the  paradise  of  luxuriant  foliage,  and  fruit- 
laden  orchards  that  it  is. 

A  less  progressive  municipality  than  Riverside 
would  probably  not  have  attempted  the  transmission 
of  electric  energy  a  distance  of  twenty-two  miles,  and 
at  a  single  step  not  only  appropriated  the  energy  of 
mountain  streams  for  its  especial  municipal  require- 
ments, but  also  placed  within  the  reach  of  all  her  resi- 
dents electric,  power  and  light  at  rates  against  which 
there  could  be  no  commercial  competition.  And  note- 
worthy also  is  it  that  from  beginning  to  end  no  step 


Figure  3.— Method  of  Line  Transposition. 

has  been  taken  without  engineering  advice  looking  to 
the  employment  of  efficient  and  reliable  apparatus. 

Concretely  stated,  the  system  in  its  entirety  consists 
of  the  following  general  features:  The  energy  supply 
is  purchased  direct  from  the  Redlands  Electric  Light 
and  Power  Company,  which  owns  the  most  accessible 
and  available  water  supply.  The  Redlands  Company, 
by  contract,  delivers  to  the  city  of  Riverside  at  the 
switchboard  of  the  generating  station  three-phase  al- 
ternating electric  current  of  2500  volts  pressure.  This 
current  passes  through  step-up  transformers  which 
change  the  pressure  to  11,000,  at  which  the  energy  is 
transmitted  22.4  miles  over  the  open  countrv  to  a  sub- 
station in  the  city  of  Riverside.  Here  it 'is  in  turn 
again  transformed  by  step-down  transformers,  to  a 
pressure  of  2200  volts.     From    the  step-down    trans- 


formers it  passes  to  a  distributing  switchboard,  and 
from  the  latter  continues  out  over  the  general  city  dis- 
tributing circuits,  four  in  number,  of  which  two  are 
for  street  arc  lighting  and  two  are  for  incandescent 
lighting  and  motor  work.  On  these  street  circuits,  re- 
ducing transformers  are  again  used,  changing  the 
pressure  to  30  volts  for  the  street  and  commercial  arc 
lights,  and  to  100  volts  for  the  incandescent  lights 
and  motors.  From  first  to  last  the  three-phase  sys- 
tem of  distribution  has  been  followed. 

The  generating  power  house  is  located  at  the  head 
of  the  beautiful  valley  in  which  are  the  towns  of  Red- 
lands,  Coltom  and  San  Bernardino,  and  is  quite  snugly 
hidden  away  in  the  foothills  at  the  base  of  Mount  San 
Bernardino.  This  plant,  the  first  three-phase  station 
to  be  established  in  the  West,  was  started  on  Septem- 
ber 7th,  1893,  and  has  earned  a  world-wide  reputation 
for  its  unbroken  record  of  successful  operation.  The 
generating  dynamos,  which  are  at  present  two  in  num- 
ber, are  of  250  kilowatts  each,  and  are  of  the  General 
Electric  three-phase,  6000  alternation  type.  As  before 
stated,  these  dynamos  deliver  current  to  the  switch- 
board at  2500  volts.  Since  the  two  machines  are 
not  always  required,  there  are  independent  sets  of  bus- 
bars, and  it  is  from  either  of  these  or  both,  as  the  case 
may  be,  that  the  energy  for  Riverside  is  taken. 

The  Riverside  equipment  accordingly  begins  with  a 
marble  panel  on  which  are  mounted  three  double- 
throw,  single  pole  quick  break  switches  of  the  Califor- 
nia Electrical  Works  design  and  manufacture,  by 
means  of  which  current  is  thrown  on  a  special  set  of 
three  bus-bars  feeding  the  step-up  transformers.  From 
these  bus-bars  the  current  passes  through  a  panel  of 
specially  designed  single  pole  fuse  blocks  to  the  three 
100  kilowatt  step-up  transformers.  These  blocks  are 
so  made  that  the  portion  containing  the  fuse  is  separ- 
able, and  perfectly  insulated  so  that  were  it  desirable 
to  do  so,  the  fuse  could  at  any  time  be  quickly  removed 
from  the  circuit  and  as  easily  reinserted.  Furthermore 
the  blowing  of  any  fuse  is  devoid  of  the  burning  of 
contacts,  and  the  block  is  accordingly  good  for  unlim- 
ited service. 

Coming  now  to  the  step-up  transformers,  there  is 
found  probably  the  most  decided  innovation  of  the  en- 
tire equipment.  These,  three  in  number,  and  of  a  ca- 
pacity of  100  kilowatts  each,  were  built  by  the  Wagner 
Electric  Manufacturing  Company  of  St.  Louis,  under 
stringent  requirements  for  efficiency.  They  are  a  rad- 
ical departure  from  conventional  practice,  each  being 
a  series  combination  of  two  1250  to  5500  volt  units,  en- 
cased in  cast-iron,  oil  filled,  water-jacketed  boxes. 
They  were  designed  to  afford  not  only  a  higher  degree 
of  insulation  safety,  but  a  more  economic  use  of  ma- 
terials and  a  higher  operating  efficiency  at  all  loads 
than  is  possible  with  an  air  ventilated  transformer. 
The  insulating  oil  is  of  the  highest  quality,  as  shown 
by  proof  tests,  to  be  had  in  the  market,  and  is  sent  out 
by  the  Wagner  Company  under  guarantee.  The  iron 
cases  are  built  up  in  sections,  each  lateral  member  of 
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which  is  so  cased  as  to  give  successive  small  channels 
confining  the  water  to  constant  flow  up  and  down  as 
were  there  a  continuous  coil  of  pipe  all  around  the 
transformer.  The  sections  are  cross  connected  in  such 
a  manner  that  all  in  all  there  is  not  possible  any  com- 
munication of  the  water  and  the  oil.  The  water  flow 
is  from  a  gravity  head  of  about  15  feet,  and  can  be 
regulated  at  the  will  of  the  operator  by  means  of  globe 
valves  in  the  outlet  pipe  of  each  transformer.  The  de- 
sign is  such  that  no  cooling  device  whatever  is  re- 
quired up  to  one-half  or  three-quarter  load,  and  not 
until  the  apparatus  begins  to  approach  the  full  load 


sulators  in  turn  being  carried  on  the  Locke  iron  pins. 
On  the  entire  transmission  line  3300  of  these  insula- 
tors have  been  used,  and  worthy  of  note  is  the  fact 
that,  aside  from  those  mechanically  injured  in  ship- 
ment, not  a  single  defective  one  was  found,  nor  in  a 
single  one  has  trouble  in  service  subsequently  devel- 
oped. This  statement  carries  no  little  weight  with  it, 
when  to  it  is  added  the  statement  that  there  was  re- 
cently experienced  throughout  Southern  California; 
and  immediately  here  in  San  Bernardino  valley,  the 
severest  driving  rainstorm  of  several  hours'  duration, 
with  it  an  almost  unprecedented  amount  of  lightning, 


Figure  4.— Along  the  Pole  Line  From  Mountain  to  Valley. 


does  the  temperature  of  the  apparatus  rise  much  above 
that  of  the  atmosphere.  Operating  under  one-third 
load  without  cooling  device,  the  maximum  tempera- 
ture attained  in  a  ten-hour  run  was  but  100  degrees 
Fahrenheit. 

Passing  from  the  step-up  transformers,  the  11,000 
volt  current  goes  out  through  three  single  pole  quick 
and  long  break  switches,  neatly  mounted  on  a  mar- 
ble panel,  to  the  transmission  line.  These  switches 
are  new,  of  special  design,  manufactured  by  the  Cali- 
fornia Electrical  Works,  and  are  so  arranged  that  the 
blowing  of  a  protecting  fuse  automatically  opens 
them.  Immediately  beyond  the  switches  are  the  light- 
ning arresters  of  the  Wurtz  pattern. 

The  transmission  line  is  also  an  admirable  feature 
of  the  system  in  the  thoroughness  and  excellence  of 
the  construction.  Three  No.  1  bare  copper  conductors 
carry  the  current.  These  conductors  are  mounted  on 
Locke  triple-petticoated  porcelain  insulators,  these  in- 


that  has  been  known  in  years.  Throughout  this  storm 
the  system  operated  without  interruption,  a  recom- 
mendation for  the  whole  installatiou  better  than  any 
guarantee  that  could  have  been  given. 

For  several  miles  the  transmission  line  is  carried 
upon  the  poles  of  the  Redlands  Company.  It  then 
passes  to  a  special  pole  line  on  which  it  is  carried  into 
the  city  of  Kiverside.  The  poles  of  this  special  por- 
tion are  30  feet  in  height,  6  in.  top,  of  cedar,  and  110 
feet  apart.  The  cross  arms  are  standard,  and  are 
doubly  braced.  Conductors  are  carried  18  inches 
apart  between  centers  of  pins.  On  entering  the  city 
limits  the  poles  are  increased  in  height  to  10  feet,  for 
two  miles,  then  going  up  to  15  feet  the  remainder  of 
the  distance  to  the  sub-station. 

The  sub-station  is  a  neat,  although  unpretentious, 
single-story  brick  building,  36  by  30  feet  in  size,  and 
occupies  a  rather  central  location  in  the  city.  The 
transmission  line  enters  the  east  side,  passing  directly 
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to  the  high  tension  switchboard,  which  has  single  pole 
quick  break  switches  exactly  duplicating  those  on  the 
high  tension  side  of  the  step-up  transformers.  From 
this  high  voltage  marble  switchboard,  which  is  about 
"3x4"  feet,  the  10,000  volt  lines  pass  to  three  bus-bars, 
to  which  the  step-down  transformers  are  connected. 

The  step-down  transformers,  also  of  the  Wagner 
Electric  Manufacturing  Company's  design  and  build, 
are  practically  identical  with  the  step-up  transform- 
ers in  general  mechanical  features,  being  oil-filled  and 
water-jacketed.  Their  only  difference  is  in  the  trans- 
formation ratio,  and  the  capacity  here  being  but  85 
kilowatt  units,  instead  of  150  kilowatts,  as  there,  and 
having  a  reduction  ratio  of  5. 

The  step-down  transformer  secondaries  lead  direct 


of  the  main  feeder  panel.  The  current  passes  upward 
through  these  special  fuse  blocks  to  quick  break  single 
pole  switches,  thence  to  the  Whitney  indicating  am- 
meters above,  and  then  down  to  the  three  main  bus- 
bars extending  all  the  way  across  the  board.  Above 
the  ammeters  on  the  panel  are  three  Whitney  indicat- 
ing volt  meters  reading  through  special  resistance 
boxes  direct  on  the  full  voltage  on  each  phase  of  the 
main  feeder  circuit.  The  adjoining  panel  on  the  right 
is  for  the  two  three-wire  arc  lighting  circuits.  These 
circuits  are  fed  from  an  auxiliary  set  of  three  bus-bars 
connected  with  the  main  bus-bars  through  a  set  of 
three  fuse  blocks  and  three  single  pole  switches.  Be- 
tween the  auxiliary  bus-bars  and  the  outgoing 
branches  of  the  circuits  are  interposed  single  switches 


Figure  5.— The  Substation  Showing  Lightning  Arresters,  High  Potential  Switchboard, 
Transformers  and  the  Distributing  Switchboard. 


to  the  distributing  switchboard  of  the  general  wiring 
system  of  the  city. 

The  switchboard,  7  by  12  feet,  and  of  Italian  marble, 
is  another  example  of  the  excellent  design  and  thor- 
ough workmanship  of  the  California  Electrical  Works. 
The  front,  with  its  numerous  single  pole  quick  break 
switches  and  polished  brass  encased  indicating  in- 
struments, is  very  attractive  to  the  non-technical  visi- 
tor, while  the  rear,  with  its  systematic  arrangement 
of  connections,  distributing  bus-bars  and  neatly  outgo- 
ing circuits,  is  equally  interesting  to  the  engineer. 

The  step-down  transformer  secondaries,  on  reaching 
the  board,  are  grouped  in  three-phase,  interlinking  on 
the  rear  projecting  studs  of  fuse  blocks  at  the  bottom 


by  means  of  which  the  arc  load  is  divided  up  so  that 
a  small  portion  may  be  thrown  on  at  any  time.  On 
this  panel  occupying  a  position  above  all  the  switches, 
is  a  single  volt  meter  so  arranged  that  it  can  be  thrown 
on  any  two  of  the  auxiliary  bus-bars. 

The  third  panel  is  for  a  three-wire  incandescent  cir- 
cuit, feeding  the  western  business  portion  of  the  city. 
Here  again  the  current  for  each  leg  passes  from  the 
main  bus-bar  through  special  fuse  block  to  a  single 
pole  switch  above.  Beyond  the  switch  it  passes 
through  special  pressure  regulating  transformers  of 
the  design  and  manufacture  of  the  Wagner  Electric 
Manufacturing  Company,  to  the  outgoing  line.  On 
this  panel  there  is  also  a  single  Whitney    voltmeter 


May,    1897] 


THE  JOURNAL  OF    ELECTRICITY. 


25 


and  a  single  Whitney  ammeter.  The  former  is  so  ar- 
ranged through  small  throw  over  switches  that  it  can 
be  quickly  connected  to  either  of  the  three  phases  of 
the  outgoing  circuit.  The  latter  is  so  arranged  that 
it  may  be  plugged  by  means  of  special  flexible  leads  in 
parallel  with  either  of  the  three  single  pole  switches 
below,  and  when  so  connected  the  simple  opening  of 
the  switch  in  with  it  throws  the  current  through  the 
instrument.  By  this  process  a  single  ammeter  is  made 
to  do  the  indicating  both  on  this  panel  and  the  next, 
in  all  branches  of  the  two  circuits. 

The  fourth  panel  is  identical  with  the  third  with  the 
exception  that  where  the  ammeter  is  located  on  the 
third,  there  is  here  placed  the  ground  detector  switch. 
This  panel  feeds  the  resident  incandescent  district,  and 
on  this  also  the  outgoing  line  pressure  is  regulated  by 
means  of  three  Wagner  regulating  transformers. 

The  six  regulating  transformers  are  designed  to 
control  the  pressure  of  the  circuits  in  which  they  are 
placed  for  variation  of  10  per  cent  above  or  below 
the  normal  feeder  pressure. 

The  sub-station  interior,  as  a  whole,  presents  a  very 
neat  and  attractive  appearance,  being  well  lighted  and 
ventilated,  and  the  apparatus  is  so  placed  as  to  be  not 
only  free  of  access,  but  well  displayed. 

The  construction  work  of  the  distributing  lines  as 
they  branch  out  over  the  entire  city  is  of  the  same 
thorough  character  as  that  of  the  transmission  line. 
The  poles  are  straight  and  well  set,  the  cross  arms 
strongly  braced,  and  the  line  wires  all  drawn  up  taut. 
These  distributing  circuits  comprise  in  all  over  28 
miles  of  pole  line.  The  arc  system  for  street  lighting 
is  everywhere  entirely  independent  of  the  incandescent 
and  motor  service  system. 

For  street  lighting  there  are  used  80,  2000-candle 
power  Helios  arc  lamps,  especially  built  by  the 
Helios  Electric  Co.  for  this  frequency.  These  lamps 
are  fed  from  an  equal  number  of  2000  to  30  volt  Wag- 
ner oil  filled  transformers.  No  uniform  method  of 
suspension  for  these  lamps  has  been  followed.  Some 
are  suspended  from  substantial  mast  arms  of  the  de- 
sign of  the  Western  Electric  Company  of  Chicago. 
Some  are  intersection  lamps,  and  others  are  neatly 
mounted  on  wrought-iron  pole  top  brackets. 

In  addition  to  the  street  arcs,  numerous  1000  candle 
power  inside  Helios'  lamps  have  been  installed.  These 
are  fed  from  the  general  incandescent  service,  Wagner 
economy  coils,  encased  in  ornamental  brass  cases, 
being  used  to  reduce  from  100  to  30  volts. 

The  incandescent  service  follows  the  conventional 
practice.  Where  requirements  and  conditions  accom- 
modate themselves,  large  transformers  feed  secondary 
bus  lines,  from  which  grouped  customers  are  supplied. 
In  other  cases  each  customer  is  supplied  from  an  inde- 
pendent transformer.  The  incandescent  transformer 
service  complete,  as  well  as  the  arc,  is  of  the  Wagner 
Electric  Manufacturing  Company's  apparatus. 

A  notable  feature  of  the  incandescent  service  is  that 
meter  service  is  in  general     use,  wattmeters  of  the 


Schaefer  design  and  furnished  by  the  Diamond  Elec- 
tric Company,  having  been  installed.  These,  by  their 
extreme  simplicity  and  reliability,  are  proving  highly 
satisfactory. 

The  system  in  its  entirety  has  been  in  operation  four 
months,  demonstrating  through  that  time  its  success 
in  every  particular.  Experts  from  many  places  have 
visited  the  city  and  made  careful  inspection,  and  the 
verdict  has  uniformly  been  that  a  more  creditable 
equipment  to  the  city  and  contracting  engineers  alike 


Figure  6.— Potential  Regulators  in  the 
Riverside  Substation. 

could  not  have  been  secured.  Especially  satisfactory 
to  the  residents  of  the1  city  is  the  beautiful  effect  pro- 
duced on  their  world-famous  "Magnolia  avenue."  The 
grand  drive,  so  charming  and  beautiful  by  daylight,  is 
now  made  even  more  attractive  at  night.  Clusters  of 
thi-ee  incandescent  lamps,  carried  by  neat  wrought-iron 
brackets,  are  placed  at  intervals  of  125  feet  upon  poles 
carrying  the  feeding  circuit.  This  line  of  fire  certainly 
produces  a  fine  effect  and  well  may  the  Riverside  peo- 
ple feel  a  pride  in  the  results  achieved. 

The  engineering  interest  for  the  city  have  been  con- 
scientiously and  ably  handled  by  Mr.  E.  C.  Sharpe,  a 
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young  engineer  of  recognized  ability  all  along  the 
coast.  He  was  engaged  as  superintending  engineer 
early  in  the  inception  of  the  plan,  and  under  his  direc- 
tion the  work  has  been  carried  through  to  completion. 

The  contracting  engineers,  the  California  Electrical 
^Yorks  of  San  Francisco,  have  been  represented  in  the 
field  by  Mr.  A.  J.  Myers,  under  whose  guidance,  and  af- 
ter whose  designs,  the  engineering  work  in  every  de- 
tail has  been  done. 

The  installation  as  originally  contracted  for  was  to 
have  cost  $40,978.  Additional  work  will,  however, 
bring  this  up  to  about  $50,000.  The  Riverside  Board 
of  Trustees,  to  whom  is  due  all  the  credit  for  the  ma- 
terialization of  this  elaborate  and  excellent  system,  is 
composed  of  the  following  representative  citizens:  E. 
F.  Kingman,  H.  N.  Bordwell,  J.  A.  Sumers,  B.  Morse, 
S.  Larue. 


Qduoational 


THE  SMITH-MANIFOLD   CALCULATOR— V.* 

By  Geo.  P.  Low. 


It  is  well  to  point  out  at  this  time  that  the  use  of 
micrometer  calipers  affords  the  most  accurate  and  re- 
liable means  for  measuring  the  diameters  of  wires.  It 
is  accurate  in  that  the  diameter  of  the  wire  is  read 
direct  without  reference  to  guage,  hence  measures  ab- 
solutely while  ordinary  guages  overlook  odd  sizes,  and 
it  is  reliable  in  that  any  wear  occurring  in  the  calipers 
may  be  taken  up  and  the  correctness  of  the  instru- 
ment proven.  It  is  a  universal  method  from  which  any 
gauge  number  inay  be  derived,  whatever  be  the  gauge, 
and  at  the  same  time  its  use  enables  the  determination 
of  the  shrinkage  in  size  of  a  wire  due  to  stretching  or 
other  cause.  A  No.  1  B.  &  S.  line  wire,  after  a  term 
of  use,  will  be  reduced  by  sagging,  so  that  it  would 
be  incorrect  to  still  call  it  a  No.  1  B.  &  S.  wire.  In- 
stead it  may  have  stretched  to  a  No.  2  B.  W.  G.  wire, 
and  accuracy  demands  that  it  be  so  called. 

The  principle  underlying  the  construction  of  micro- 
meter calipers  is  a  pretty  one.  In  one  arm  of  its  U- 
shaped  frame  is  tapped  a  screw  running  toward  the 
other  arm.  This  screw  has  forty  threads  to  the  inch  and 
the  number  of  threads  passed  are  recorded  on  a  suit- 
able thread  scale.  The  periphery  of  the  milled  head 
of  the  screw  is  divided  into  twenty-five  equal  parts. 
If  the  screw  be  sent  home,  its  zero  line  meets  the  zero 
line  of  the  thread  scale  and  the  opening  between  the 
screw  point  and  the  other  arm  of  the  frame  is  closed. 
Now  turn  the  screw  one  division  of  the  screw  scale 
(not  the  thread  scale),  and  clearly  an  opening  has  been 
made  between  the  screw  point  and  frame  that  will  be 
one  twenty-fifth  of  one  fortieth,  or  exactly  one  one- 
thousandth  of  an  inch  in  size.  It  is  in  this  manner 
that  the  diameter  of  a  wire  in  mils  is  measured. 

Previous  examples  have  shown  the  method  of  re- 
ducing square  mils  to  circular  mils,  or  vice  versa,  by 
use  of  the  Calculator,  but  the  reduction  of  mils  to  cir- 
cular mils,  or  of  circular  mils  to  mils,  though  less  sim- 
ple, is  equally  effective. 

Twentieth  Example.  —  What  is  the  diameter  of  a 
wire  having  an  area  of  70,000  circular  mils? 

*  The  figures  herein  referred  to  are  thosa  appearing  in  the  previous  articles 
this  series. 


In  problems  dealing  in  circular  mils,  the  arrow  "C" 
is  used,  while  those  dealing  in  square  mils  use  the  ar- 
row "S."  In  the  present  example,  the  arrow  "C"  is 
placed  on  the  area  given,  or  70,000  circular  mils,  and 
the  slide  is  reversed  after  the  manner  previously  de- 
scribed. A  convenient  mode  of  reversal  with  the  prob- 
lems in  hand  consists  of  observing  the  reading  of  any 
mark  on  the  volts  lost  scale — assume  say  the  50-volt 
point — and  by  moving  the  slide  to  the  lett  so  that  the 
ft-volt  point  is  opposite  the  same  mark,  the  slide  is  re- 
versed. Any  number  or  its  multiple  will  do  and  50  has 
been  selected  only  because  of  its  ready  divisibility  by 
10. 

Following  this  procedure,  on  placing  the  arrow  "C" 
on  70,000  circular  mils,  the  50-volt  point  is  opposite  the 
30,000  circular  mil  mark,  and  to  reverse  the  slide  the 
5-volt  point  is  moved  to  the  position  held  by  the  50-volt 
point  which  leaves  the  Calculator  in  the  position 
shown  in  Figure  3. 

Thus  far  the  procedure  is  simple,  but  a  little  practice 
will  be  required  before  the  student  will  acquire  celer- 
ity in  reading  the  diameter  direct  in  mils  from  the 
point  on  the  feet-one-way  and  the  ampere  scales  where 
the  reading  on  the  former  scale  equals  that  on  the  lat- 
ter scale  multiplied  by  10.  The  most  ready  plan  is  to 
assume  that  all  ampere  readings  are  ten  times  as  great 
as  actually  appear  on  the  scale — in  fact,  reversing  the 
slide  to  the  left  has  multiplied  the  ampere  readings  by 
10.  The  20  mark,  therefore,  has  a  value  of  200,  and  so 
on. 

Now  let  the  eye  run  along  the  feet-one-way  scale  to 
the  left,  and  along  the  ampere  scale  to  the  right,  until 
a  point  is  found  where  the  numbers  on  the  two'  scales 
are  numerically  equal.  This  point  gives  the  direct 
value  in  mils  of  the  diameter  of  the  wire  which,  in  the 
present  instance,  is  263  mils.  The  converse,  of  course, 
holds  true  in  all  instances  and  if  the  diameter  of  a 
wire  in  mils  is  given  and  it  is  desired  to  find  the  circu- 
lar milage  of  the  conductor,  proceed  as  before  but  in 
reverse  order. 

Familiarity  with  the  use  of  the  Calculator  may  best 
be  acquired  by  manipulating  it  in  accordance  with  the 
rules  given  herein  and  comparing  the  results  with  a 
Brown  &  Sharpe's  table  of  wire  dimensions  and  prop- 
erties. If  the  results  derived  from  the  Calculator  do 
not  tally  with  the  table,  the  discrepancy  may  be  prop- 
erly attributed  to  inexperience  on  the  part  of  the  user, 
for  the  Calculator  is  infallible. 

An  intimation  of  the  mode  of  finding  the  diameter  of 
a  wire  when  its  area  in  square  mils  is  known,  is  given 
in  the  statement  made  that  the  arrow  "S"  is  used  in 
problems  dealing  in  square  mils.  The  use  of  the  "C" 
and  "S"  arrows,  therefore,  embodies  the  only  difference 
in  the  modes  of  finding  the  diameters  of  wires  whose 
areas  are  expressed  in  circular  or  square  mils  respect- 
ively, hence  there  is  no  necessity  for  further  illustra- 
tion by  examples. 

RULE  5.  To  find  the  diameter  of  a  wire  in  mils,  its 
area  in  circular  mils  being  given:  Place  the  arrow  "C" 
on  the  circular  milage  given  and  reverse  the  slide, 
when  the  numerically  equal  readings  on  the  feet-one- 
way and  ampere  scales  will  give  the  diameter  in  mils 
direct. 

RULE  6.  To  find  the  diameter  of  a  wire  in  mils,  its 
area  in  square  mils  being  given:  Place  the  arrow  "S" 
on  the  circular  milage  given  and  reverse  the  slide  when 
the  numerically  equal  readings  on  the  feet-one-way 
and  ampere  scales  will  give  the  diameter  in  mils  di- 
rect. 

RULE  7.  To  find  the  circular  milage  of  a  conduc- 
tor when  its  diameter  in  mils  is  given:  Adjust  the  feet- 
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one-way  and  ampere  scales  so  that  their  opposite 
points  numerically  equal  the  mils  given,  and  reverse 
the  slide  when  the  arrow  "C"  will  indicate  direct  the 
circular  mils  required. 

RULE  8.  To  find  the  square  milage  of  a  conductor 
when  its  diameter  in  mils  is  given:  Adjust  the  feet- 
one-way  and  ampere  scales  so  that  their  opposite 
points  numerically  equal  the  mils  given,  and  reverse 
the  slide  when  the  arrow  "S"  will  indicate  direct  the 
circular  mils  required. 

Belief  from  the  seeming  perplexities  of  the  preced- 
ing examples  will  be  had  in  determining  the  equiva- 
lents of  wires  by  means  of  the  Smith-Manifold  Calcu- 
lator. The  perfect  simplicity  of  this  will  be  made  ap- 
parent by  the 

Twentv-first  Example. — What  are  the  equivalents 
of  a  No.  3  B.  &  S.  wire? 

Place  1  volt  lost  on  No.  3  wire  as  in  Figure  4,  when 
the  remaining  integers  on  the  volts  lost  scale  will 
show  the  number  of  wires  of  the  size  indicated  direct- 
ly over  each  such  number,  as  will  be  required  to  form 
a  strand  constituting  a  No.  3  cable.  Thus,  in  this  ex- 
ample, the  equivalents  of  a  No.  3  wire  are:  two  No.  6's, 
four  No.  9's  five  No.  10's,  etc. 

BULE  9.  To  find  the  equivalents  of  any  size  of  wire, 
place  1  volt  lost  on  the  size  of  given  wire  and  the  num- 
ber of  volts  expressed  under  any  other  size  of  wire  will 
show  direct  the  number  of  such  wires  that  will  give 
a  combined  area  equalling  that  of  the  given  wire. 

The  above  rule  finds  a  ready  adaptation  in  finding 
the  sizes  of  stranded  cables.     For  instance — 

Twenty-second  Example. — A  cable  contains  ten  No. 
13  B.  &  S.  wires.     What  is  its  B.  &  S.  gauge  number? 

Place  the  number  of  wires  as  shown  on  the  volts  lost 
scale  on  the  size  of  each  such  wire  shown  in  the  C.  M. 
scale,  when  over  1  volt  lost  will  appear  the  gauge  num- 
ber of  the  strand. 

The  simplicity  of  the  problem  makes  a  demonstra- 
tion unnecessary  beyond  noting  that  its  solution  is 
found  in  the  setting  of  the  Calculator  appearing  in 
Figure  4. 

There  has  now  been  given  in  an  elementary  way  the 
outlines  of  the  scope  of  the  Smith-Manifold  Calculator 
as  a  ready  solver  of  problems  that  daily  arise  involving 
electrical  and  dimensional  data  of  wires.  The  first- 
named  involves  modifications  of  Ohm's  law  as  applied 
in  the  simple  circuits  most  readily  exemplified  in  or- 
dinary wiring  work  and  the  student  who  finds  the 
relations  existing  between  voltage,  current  and  the 
size  of  wire  to  be  a  source  of  unending  perplexity  will 
realize  in  the  Calculator  a  most  ready  means  for  clear- 
ing the  enshrouding  mystery. 


Joining 


personal 

Mr.  Emile  Bachelet,  late  city  electrician  of  Tacoma, 
Wash.,  has  located  in  San  Francisco. 

Mr.  Fred.  T.  Newberry,  the  well  known  civil  engin- 
eer and  inventor  of  Newberry's  driven  rail  bond,  has 
been  elected  president  of  the  California  Association  of 
Civil  Engineers. 

Mr.  B.  C.  Condit,  late  of  the  Central  California  Elec- 
tric Company,  and  stationed  at  Newcastle,  Cal.,  has 
gone  to  Japan  in  the  interests  of  the  Westinghouse 
Electric  and  Manufacturing  Company. 


ELECTRIC  HOISTS  IN  MINING:. 

The  application  of  the  electric  motor  to  hoisting 
work  and  the  appreciation  of  such  a  combinatiou  by 
mine  operators  is  shown  by  the  numerous  installations 
of  electrical  hoists  which  have  been  made  in  mines 
during  the  past  few  years.  In  the  operation  of  these 
hoists  it  has  been  found  that  they  emphasize  to  a 
marked  extent  the  advantages  of  electrical  operations. 
They  may  be  located  in  relation  to  the  incline  or  shaft 
exactly  where  they  can  be  operated  with  the  greatest 
advantage  consistent  with  convenience  or  position, 
without  any  of  the  pipes  inseparable  from  the  air  or 
the  steam  hoist.  In  responsiveness  to  the  movement 
of  the  starting  lever,  the  electric  motor  is  instantan- 
eous. There  is  no  short  interval  of  hesitation  as  in  the 
steam  hoist.  The  speed  is  constant  and  only  the  re- 
quisite power  required  to  handle  the  load  is  con- 
sumed, while  the  general  cost  of  operation  is  less  than 
with  compressed  air  or  steam  hoists. 

These  points  in  favor  of  the  operation  of  hoists  by 
electricity  have  been  demonstrated  in  many  instances, 


Fig.  1.— Overbalanced  Electric  Hoist.    Free  Silver  Mine, 
Aspen,  Colo. 

and  the  following  may  be  looked  upon  as  affording  ad- 
ditional evidence.  At  the  Free  Silver  Mine  at  Aspen, 
Colorado,  is  an  electrical  hoist,  rated  at  125  h.  p.,  but 
capable  of  applying  to  the  hoisting  machinery  power 
to  the  extent  of  200  h.  p.  This  is  the  largest  electri- 
cal hoist  in  the  world.  It  is  a  double  reel  flat  rope 
over  balanced  hoist  built  after  the  designs  of  Mr.  D. 
W.  Brunton,  manager  of  the  Free  Silver  Mining  Co., 
and  also  of  the  Cowenhoven  tunnel,  Delia  S.,  Alta  Ar- 
gent and  Johnson  Mines. 

The  electrical  equipment  consists  of  one  Geueral 
Electric  Company's  100  kilowatt  multipolar  motor, 
with  a  speed  of  550  revolutions  per  minute,  and  a 
smaller  motor  of  similar  type  of  60  K.  W.  capacity  and 
a  speed  of  475  revolutions.  This  smaller  motor  is  or- 
dinarily used  to  run  an  air  compressor  and  winch  for 
pulling  pumps,  but  in  case  the  main  hoist-motor  is 
called  upon  for  heavier  work  than  usual,  the  smaller 
one  can  be  thrown  in  gear  with  it. 

The  hoist  being  counterbalanced,  the  load  on  the 
motors  is  reduced  to  about  one-third  of  that  which 
would  be  thrown  on  a  plain  hoist  of  the  same  capaci- 
ty. The  radius  of  the  arms  of  the  reels  is  5  feet,  each 
reel  carrjing  1500  feet  of  rope  4  inches  wide  and  3-8 
inches  thick.  The  hoist  is  provided  with  a  car  and 
cage,  and  the  loaded  car  and  cage  weigh  about  5000 
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lbs.  As  in  sinking  the  mine  it  cannot  be  timbered  en- 
tirely to  the  bottom,  and  the  cage  cannot  go  below  the 
timbering,  a  bucket  is  hung  below  the  cage.  This  is 
35  inches  high  and  about  28  inches  in  diameter.  It 
weighs  400  lbs.,  and  holds  12§  cubic  feet  of  water 
weighing  800  lbs.,  or  rock  weighing  2000  lbs.  To  re- 
lieve the  shaft  from  a  sudden  inflow  of  water,  this 
hoist  is  provided  with  a  bailer,  which  is  used  as  an 
adjunct  to  the  pumps.     This  is  4  feet    2  inches  by  3 


Fig. 


-Electric  Hoist.    Alta  Argent  Mine,  Aspen,  Colo. 


feet  2  inches  by  8  feet  4  inches  and  weighs  empty 
1,950  lbs.,  and  filled  8,880  lbs.  The  counterweight 
used  with  the  cage  and  bucket  is  2,450  lbs.,  with  the 
cage  and  car  2875  lbs.  With  the  bailer  these  two 
weights  are  used  making  a  total  counterweight  of  5,- 
125  lbs.  The  maximum  hoisting  speed  with  the  cage 
and  ore,  and  using  the  small  pinion  on  the  motor,  is 
about  600  feet  per  minute;  with  the  bailer  and  using 
the  larger  pinion  about  1,000  feet  per  minute.  The 
pressure  used  in  525  volts,  and  the  current  is  taken 
from  the  central  station  at  Aspen. 

Last  summer  an  interesting  test  was  made  with  this 
hoist  when  using  it  for  bailing.  At  that  time  the 
mine  shaft  was  835  feet  deep,  a  depth  to  be  ultimate- 
ly increased  to  from  1,200  to  1,500  feet.  The  con- 
densed figures  showing  the  operation  of  this  hoist 
during  the  test  are  as  follows: 

Hoisting.  Lowering. 

Weight  of  bailer  and  water 8,880  lbs.  1,950  lbs. 

Weigm  of  counterweight 5,125  lbs.  3,175  lbs. 

(Kopes  balance  considering  entire  trip.) 

Net  weight 3,755  lbs.  3,715  lbs. 

Depth  of  shaft 835  ft.  835  ft. 

Work  perlormed 3,ia5,425  ft.  lbs.  2,651,135  ft.  lbs. 

Time 2.25  min.  3.25  min. 

Foot-pounds  per  minute 1,393,52  L  1,178,277 

Mechanical  horse  power 42.2  h.  p.  35.7  h.  p. 

At  the  Alta  Argent  Mine,  also  at  Aspen,  is  another 
hoist  which  is  placed  at  the  head  of  the  incline.  The 
current  is  taken  from  the  power  plant  of  the  Eoaring 
Fork  Electric  Light  and  Power  Co.  3^  miles  distant, 
two  miles  being  above  the  ground  and  \\  miles  through 
the  Cowenhoven  tunnel  and  mine  workings.  This 
hoist  is  also  over  balanced  and  is  equipped  with  a  Gen- 
eral Electric  Company's  multipolar  slow  speed  500 
volt  motor,  having  a  capacity  of  20  h.  p. 

The  location  of  the  Alta  hoist  has  been  arranged 
with  an  eye  almost  exclusively  directed  to  the  conveni- 
ence of  handling  the  cars.  The  hoist  is  placed  on  a  plat- 
form about  10  feet  above  the  level  at  the  head  of  the 


incline,  where  the  ore  cars  are  stopped  and  run  off  af- 
ter being  hoisted.  Here  the  hoist  operator  stands  and 
handles  his  controlling  levers  and  reversing  switch. 
This  arrangement  gets  the  hoist  out  of  the  way,  while 
it  allows  the  operator  to  attend  to  the  cars.  In  the 
case  of  other  hoists  at  Aspen,  the  hoist  is  placed  di- 
rectly at  the  head  of  the  incline,  which  relegates  the 
operator  to  the  back  of  the  hoist,  where  he  can  see 
both  shaft  and  rope  at  all  times.  To  attend  to  the  cars 
he  would  be  compelled  to  pass  around  the  hoist,  and 
as  this  entails  loss  of  time,  a  second  man  to  handle  the 
cars  is  usually  necessary.  At  the  Alta  Argent,  one 
man  suffices  to  operate  the  hoist  and  handle  the  cars. 

In  the  mines  of  the  Pleasant  Valley  Coal  Company 
of  Castle  Gate,  Utah,  is  another  direct  current  mine 
hoist  used  for  hauling  the  coal  cars  up  the  incline. 
This  hoist  is  a  Lidgerwood  double  reduction  single 
drum  hoist,  equipped  with  a  standard  L.  W.  P.  20  h.  p. 
railway  motor  and  double  51  rheostat.  It  is  designed 
to  lift'  4,000  lbs.  500  feet  per  minute.  The  drum  is 
47  inches  in  diameter  and  36  inches  face  with  two 
brake  hands  in  Y  shaped  grooves  on  the  drums.  It  is 
provided  with  both  friction  and  positive  clutches,  and 
is  operated  by  five  levers — one  for  the  rheostat,  one 
for  the  friction  clutches,  one  for  the  positive  clutch 
and  two  for  the  brake.  The  dimensions  of  the  base 
on  which  are  mounted  the  drum,  motor  and  controller, 
are  only  78  inches  by  95  inches.  Another  hoist  of 
similar  pattern  but  using  a  friction  clutch  only  and  a 
G-.  E.  2,000  motor  with  a  double  83  rheostat,  has  re- 
cently been  added  to  the  very  complete  mining  equip- 
ment of  the  Pleasant  Valley  Coal  Co.  The  motor  in 
this  case  is  fully  enclosed. 

The  three  hoists  just  mentioned  are  in  the  West. 
In  the  mines  of  the  Lehigh  Valley  Coal  Company  at 


-Head  of  Incline,  Alta  Argent  Mine. 
From  This  Point. 


Hoist  Controlled 


Maltby,  is  the  direct  current  electric  hoist  shown  in 
the  illustration,  very  similar  to  that  at  the  Castle 
Gate  Colliery.  The  dimensions  of  the  drum  are  the 
same,  the  G.  E.  motor  is  of  similar  capacity,  but  the 
controller  is  of  the  X.  R.  type  with  packed  ribbon  rheo- 
stats mounted  separately  from  the  base.  It  is  de- 
signed to  hoist  5,000  lbs.  at  a  speed  of  500  feet  per 
minute. 

All  these  hoists  are  and  have  been  in  constant  ser- 
vice for  months  without  serious  hitch  or  stoppage  be- 
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yond  those  necessitated  in  ordinary  mine  service. 
They  hare  been  found  superior  to  steam  hoisting  en- 
gines, both  in  efficiency,  in  simplicity,  in  convenience, 
and  in  speed  of  operation,  and  no  better  proof  can  be 
adduced  than  that  in  the  three  first  mentioned  cases, 
the  first  hoists  have  induced  orders  for  additional 
ones. 
The  General  Electric  Company  has  also  placed  sev- 


Fig.  4.— Electric  Hoist  in    Maltby  Colliery,  Lehigh  Valley 
Coal  Company,  Wilkesbarre,  Pa. 


&  Co.  He  brought  with  him  from  Boston  an  ardent 
love  of  athletic  sports,  and  speedily  after  his  arrival 
was  instrumental  in  organizing  the  first  rowing  club  on 
California  waters,  and  later  became  one  of  the  four- 
teen original  incorporators  of  the  Olympic  Club  of  San 
Francisco. 

When  the  development  of  the  Comstock  vein  in  Ne- 
vada took  place  he  established  a  wholesale  drug  and 
chemical  house  at  Virginia  City,  doing  a  large  and  suc- 
cessful business  there  for  many  years.  When  the  de- 
cline of  Virginia  City  commenced  he  closed  out  his 
interest  in  this  business  and  returning  to  San  Fran- 
cisco became  interested  in  the  Redington  quicksilver 
mine  of  Lake  county  in  connection  with  the  late  John 
H.  Eedington  and  his  brother,  Horatio  P.  Livermore. 
When  this  mine  was  sold  he  became  interested  with 
his  brother,  H.  P.  Livermore,  and  other  prominent  asso 
ciates  in  the  development  of  the  water  power  of  the 
American  river  at  Folsom,  and  this  work  and  the  kin- 
dred enterprises  which  have  grown  out  of  it  engrossed 
all  his  time  and  faculties  up  to  a  brief  period  before' 
his  decease. 


eral  installations  in  mines  for  the  kindred  purpose  of 
haulage.  The  Woodward  mine  of  the  Delaware, 
Lackawanna  and  Western  R.  R.  at  Kingston,  Pa., 
for  instance  is  about  to  be  equipped  with  electric  haul- 
age by  the  General  Electric  Company.  In  this,  the 
generating  plant  will  consist  of  one  165  k.  w.  dynamo 
directly  connected  to  an  American  Ball  engine.  The 
circuits  will  be  three  in  number.  The  first  will  pass 
down  a  vertical  shaft  725  feet  deep  and  will  operate 
one-ten  ton  locomotive  in  the  Cooper  vein.  The  two 
others  will  be  carried  down  another  vertical  shaft  102C 
feet  deep  to  operate  two,  ten-ton  locomotives  in  the 
Red  Ash  and  Baltimore  veins.  These  locomotives  will 
be  equipped  with  two  40  h.  p.  G.  E.  motors,  and  will 
handle  trips  of  loaded  mine  cars  each  loaded  car 
weighing  about  four  and  one-half  tons.  It  is  estimated 
that  this  installation  will  show  in  operation  a  net  sav- 
ing of  29.5  per  cent  over  mule  haulage,  including  a 
large  reserve  for  depreciation,  interest  and  fixed 
charges.  The  total  output  of  these  three  locomo- 
tives will  be  about  3,800  tons  per  day,  and  the  total 
length  of  trolley  wire  in  the  gangway  will  shortly 
reach  four  and  a  half  miles. 


CHARLES  E.  LIVERMORE. 

Charles  E.  Livermore,  died  in  Oakland,  Cal.,  on 
March  7th  last  from  heart  failure.  He  was  nearly 
sixty-three  years  of  age  and  has  always  resided  with 
his  brother,  H.  P.  Livermore,  at  Rock  Ridge  Park,  back 
of  Oakland.  He  was  one  of  the  oldest  citizens  of  the 
State  and  was  interested  in  many  institutions  and  com- 
panies in  San  Francisco  and  the  State  at  large. 

The  deceased  was  born  in  Boston,  April  2,  1834, 
where  he  received  an  education  in  the  public  schools. 
Entering  business  life,  he  passed  three  years  in  the  ser- 
vice of  a  prominent  wholesale  drug  firm  of  Boston.  He 
came  to  San  Francisco  in  1857,  where  he  entered  the 
employ  of  the  firm  of  wholesale  druggists,  Redington 


.'CHARLES    E.    LIVEEMORE. 

Although  not  educated  as  such,  Mr.  Livermore  had 
great  natural  capacity  as  an  engineer  and  inventor, 
as  well  as  a  remarkable  artistic  talent.  This  was  his 
special  province  in  the  great  works  upon  which  he 
spent  the  last  years  of  his  life,  the  financial  and  busi- 
ness details  being  under  the  direction  of  his  brother, 
H.  P.  Livermore.  As  President  of  the  Folsom  Water 
Power  Company  he  directed  the  engineering  plans 
which  have  resulted  in  the  water  power  which,  from 
the  American  river  at  Folsom,  has  done  so  much  to  re- 
create Sacramento  city. 

Mr.  Livermore  was  an  original  member  of  the  San 
Francisco  Art  Association  and  always  devoted  to  its 
interests.  He  never  married,  but  made  his  home  in  the 
family  of  his  brother,  H.  P.  Livermore. 

His  extensive  interests  in  the  various  corporations 
to  whose  development  he  devoted  himself  are  under- 
stood to  be  bequeathed  by  him  to  his  nephew,  Norman 
B.  Livermore,  who  will  succeed  to  the  positions  con- 
nected with  the  various  companies  lately  occupied  by 
his  deceased  uncle. 
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THE 


Let  the  truth  be  known  that  in  the 

present  state  of  the  art,  electric  trans- 

D.-_TT.„  _,_      missious  of  power  do  not  find  limita- 

BARRlbK   1U         . 

HIGH  VOLTAGES  nS  m  dimculties  attending  the  gen- 
'  eration  or  transformation  of  high  volt- 
ages as  is  commonly  understood.  The 
step-up  transformer  will  reliably  deliver  not  only  10,- 
000  or  20,000  volts,  but  60,000,  70,000—80,000,  or  if  de- 
sired, even  100,000  volts  or  more,  and  the  step-down 
transformer  will  satisfactorily  reduce  these  potentials 
to  such  as  may  be  put  to  any  desired  purpose.  When 
man  has  used  these  voltages  and  aspires  to  yet  higher 
potentials  that  the  cost  of  copper  may  be  further  re- 
duced, undoubtedly  he  will  have  so  advanced  in  tech- 
nical knowledge  that  the  transformer  will  stand  true 
and  faithfully  give  him  practically  any  voltage  he 
seeks. 

Not  to  that  most  trustworthy  servant,  the  trans- 
former, then,  may  the  present  limitations  of  electric 
transmissions  be  ascribed,  but  the  appliance  that 
now  bars  the  way  to  the  use  of  higher  voltages  is  the 
insulator.  Lightning,  static  discharges  and  grounds 
will  probably  constitute  troubles  that  will  always  be- 
set aerial  lines  to  a  greater  or  less  extent.  When  the 
perfect  insulator  has  been  devised,  the  overcoming,  or 
rather  the  alleviating  of  grounding  troubles  will  find 
its  best  ally  in  thoroughness  of  mechanical  construc- 
tion, but  the  trusty  transformer  alone  presents  the 
hardihood  to  defiantly  refuse  and  withhold  admission 
to  lightning  and  its  attendant  effects.  Generators 
are  inclined  to  flirt  with  the  "forked  flash,"  though 
they  extend  no  encouragement  to  static  discharges, 
but  the  flirtation  is  generally  manifested  only  in  a  flut- 
ter of  the  needle  or  the  flicker  of  the  lights.  Science 
has  well  in  hand  the  control  of  lightning,  of  static  ef- 
fects and  of  the  mechanical  features  that  give  pernian- 
ance,  safety  and  reliability  to  overhead  transmission 
lines,  nor  is  difficulty  experienced  in  the  handling  of 
line  voltages  at  present  used,  but  the  barrier— thus 


far  insuperable — to  the  employment  of  higher  poten- 
tials is,  as  stated,  embodied  in  the  insulator  alone. 

Climate  exerts  a  potent  influence  on  the  reliability 
of  insulators  and  so  great  is  this  influence  that  to  it 
rather  than  to  the  insulator  itself  may  be  attributed 
the  existing  limitations  to  the  commercial  use  of  high- 
er voltages.  In  addition  to  being  a  practically  perfect 
nonconductor,  the  insulator  should  be  wind,  rain, 
snow,  sleet,  dust  and  insect  proof.  Its  reliability  as 
a  sure  preventive  against  all  possible  sources  of 
trouble  should  be  absolute,  for,  if  susceptible  to  break- 
downs, its  weakness  necessitates  the  duplication  of 
the  transmission  lines  that  no  interruption  to  service 
may  occur  in  making  repairs.  The  saving  in  copper 
which  will  result  from  the  invention  of  a  perfect  in- 
sulaior  would  be  two-fold  in  that  it  would  enable  the 
use  of  higher  voltages  and  require  only  a  single  trans- 
mission line.  Truly  may  it  be  said  that  unlimited  re- 
ward awaits  the  inventor  of  a  perfect  high  tension  in- 
sulator. 

It  seems  that  nowhere  are  conditions  so  favorable 
for  the  use  of  highest  voltages  as  in  California,  for 
here,  with  abundant  though  distant  water  powers, 
with  unlimited  though  undeveloped  resources,  with 
power  a  very  high  priced  commodity,  and  with  an 
electrically  perfect  climate,  long  distance  transmission 
of  electric  power  will  continue  to  find  its  most  favored 
field. 


TRUSTS 
DECLARED 
ILLEGAL. 


It  is  time  for  most  serious  reflection 
when  the  highest  tribunal  in  the  land 
hand  down  its  decision  that  trusts  or 
pools  or  any  manner  of  combinations  of 
?apital  to  influence  or  fix  rates  or 
prices  of  any  commodity,  is  unlawful. 
Such  is  the  substance  of  the  finding  in  the  now  famous 
Trans-Missouri  case.  In  it  the  Court  held,  among 
other  things,  that  (1)  the  Sherman  act  includes  all 
trusts  of  whatever  kind;  (2)  no  special  exemption  ex- 
ists in  any  other  law  for  the  existence  of  pools  or  trusts 
of  any  kind ;  (3)  trusts  are  aggregations  of  pools  or  as- 
sociations of  committees  of  boards  of  capital  or  the 
representatives  of  capital  formed  or  maintained  for 
the  purpose  of  fixing  rates  or  prices;  (4)  the  sole  pur- 
pose of  all  these  combinations  of  capital  is  to  get  more 
than  a  legitimate  amount  of  money  out  of  their  cus- 
tomers; competition  is  a  necessity  of  legitimate  trade, 
hence  combinations  to  obstruct  free  competition  are 
unlawful  and  against  the  letter  and  the  spirit  of  the 
Sherman  act. 

Hardly  an  industry  in  all  the  fabric  of  American 
commerce  will  be  exempt  from  the  effects  of  this  most 
far-reaching  decision  and  while  it  strikes  at  the  vitals 
of  existing  corporate  methods,  and  while  it  will  pos- 
sibly necessitate  their  reorganization,  the  public  will 
doubtless  feel  gratification  in  the  knowledge  that  the 
Supreme  Court  of  the  United  States  is  invulnerable 
to  the  influences  even  of  the  combined  capital  of  the 
country.     The  decision  will  be  looked  upon  as  a  tri- 
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umpli  of  justice  and  a  fitting  recognition  of  the  peo- 
ple's protest  against  the  all-consuming  avarice  of  cor- 
porate wealth. 

The  monopolist  who  finds  solace  in  the  paraphrase, 
"Competition  is  the  thief  of  dividends,"  will  realize  but 
chilling  consolation  in  this  emphatic  upholding  of  the 
law  abolishing  pools,  trusts,  combines  and  compacts. 
He  will  lay  the  odium  of  it  at  the  door  of  the  masses 
whose  weapon  struck  such  a  telling  blow  for  Bryanisni 
last  November,  and  his  first  action  will  probably  be 
the  reduction  of  wages  in  consequence  of  reduced 
profits,  for  he  will  argue,  as  trusts  are  abolished, 
profits  will  vanish  and  we  must  economize.  This  fol- 
lows as  a  natural  consequence,  of  course,  but  labor, 
stalwart  as  it  is,  would  stagger  at  the  shock  of  a  vol- 
untary raise  in  wages  because  of  the  formation  of 
a  trust  and  the  prospect  that  profits  would  be  increased 
thereby.  Poor  labor,  the  cat's  paw  of  politicians,  the 
scapegoat  of  capitalists! 

The  immediate  results  of  the  decision  will  be  mani- 
fested in  anxiety  as  to  the  present  and  speculation  as 
to  the  future.  But  while  the  thoughts  of  the  many 
Jlow  ia  this  channel,  those  of  the  few  are  forcing  them- 
selves through  every  fissure  and  seam  of  possibility  in 
quest  of  an  egress  to  the  unchecked  open  of  evasion. 
Will  they  find  it?  Probably  rather  than  possibly,  but 
in  any  event  the  unqualified  condemnation  of  trusts 
by  the  highest  tribunal  in  the  land  will  prove  a  whole- 
some deterrent  to  the  unrestricted  throttling  of  com- 
petition. In  the  electrical  industry,  the  wire  associa- 
tion, the  lamp  combine  and  the  patent  pool  of  the  Gen- 
eral Electric  and  Westinghouse  Companies — which  is 
of  wider  significance  than  the  mere  exchange  of  patent 
privileges — must  be  terminated.  It  will  doubtless 
transpire  that  such  terminations  will  prove  ostensible 
rather  than  real,  in  which  event  unlawfulness  will  find 
its  most  effectual  mark  in  secrecy. 

Can  it  be  that  this  decision  will  force  the  consolida- 
tion of  the  principal  corporations  of  each  industry  in- 
to a  single  concern  far  more  formidable  than  any  trust? 
In  rejoicing  over  the  triumph  of  the  Trans-Missouri 
decision  the  masses  should  not  forget  that  the  atmos- 
phere of  unification  of  interests  pervades  the  corporate 
world. 


INTERIOR 
CONDUIT 
METHODS. 


Both  interesting  and  opportune  are 
the  discussions  that  have  been  opened 
by  the  efforts  of  the  Underwriters'  Na- 
tional Electric  Association  and  the  Na- 
tional Conference  on  Standard  Elec- 
trical Bules,  to  formulate  a  single 
standard  for  safe  wiring,  but  none  have  received  great- 
er attention  than  the  question  as  to  whether  plain 
iron  pipes,  or  insulating-lined  iron  pipes  are  the  more 
suitable  for  interior  conduit  construction.  The  Elec- 
trical World,  realizing  that  the  cost  of  interior  con- 
duits is  one  of  the  largest  items  in  electrical  construc- 
tion, evidently  desires  to  be  fully  informed  before 
committing  itself  to  an  endorsement  of  the  method 


which  will  permit  tne  greatest  economy  consistent 
witn  satety,  ana  accoramgiy,  in  executing  its  iauaauie 
rt-soiutioii,  it  nas  outaineu  expressions  01  opinions  uii 
uie  suoject  iroru  many  interested  engineers  ana  munu- 
lacturers. 

As  niignt  be  expected,  the  views  presented  are  wide- 
ly aiversinea,  some  advocating  absolutely  bare  pipes 
10  be  usea  witn  tne  best  quality  ot  ,insuiatea  wire, 
wnne  outers  tavor  an  insulated  tube  as  offering  an  aa- 
ditionai  safeguard.  oNevertneiess,  eacn  opinion  pre- 
sented brings  out  points  of  moment  altnougn  it  is  evi- 
dent that  all  the  views  are  not  tliose  of  tne  special- 
ist of  broaa  experience.  The  wire  manufacturer  wno 
contenas,  for  instance,  that  the  proper  method  to  use 
is  one  wMch  will  confine  any  arcing  witnin  tne  pipe, 
as  he  intimates  will  be  done  "by  having  tne  various 
pipes  of  a  conduit  system  thoroughly  connected  to- 
gether,"' advocates  a  mode  that  will  unquestionably 
protect  the  building  so  wired,  but  how  about  the  build- 
ings next  door  or  in  the  next  block,  and  all  of  those 
that  are  lighted  from  the  same  circuit  and  which  are 
endangered  by  a  grounding  occurring  anywhere  on  the 
circuit?  Nor  can  the  blowing  of  fuses  be  relied  upon 
as  showing  a  difficulty,  for  the  most  potent  dangers  be- 
setting the  use  of  electricity  are  the  insinuating,  per- 
nicious and  persistent  leaks  that  slowly  but  surely  dis- 
rupt the  circuit  without  affecting  the  fuse  in  any  way. 
Indeed  the  expression,  "safety  fuse,"  is  a  misnomer — a 
legacy  of  those  early  days  when  the  overheating  of  a 
wire  was  believed  to  constitute  the  chief  danger  at- 
tending the  use  of  electric  circuits.  It  is  surprising 
that  at  this  late  day  its  real  sphere  of  usefulness 
should  be  unappreciated. 

The  subject  of  conduit  construction  is  so  limitless 
and. the  conditions  of  installation  are  so  varied  that 
no  one  should  wonder  at  the  conflicting  opinions  ex- 
pressed, but  none  of  the  suggestions  thus  far  pub- 
lished are  unworthy  of  serious  consideration.  When 
Mr.  Brooks,  of  the  American  Circular  Loom  Company, 
writes:  "I  am  last  and  always  in  the  interests  of  an 
insulated  raceway  having  no  joints  or  molded  elbows," 
he  voices  an  honest  opinion  founded  011  an  intimate 
knowledge  of  the  insuperable  difficulties  that  eventu- 
ally arise  in  conduit  systems  wherever  and  whenever 
the  details  of  installation  have  been  entrusted  to  the 
hands  of  indifferent  or  unwatched  labor.  It  is  a  sad 
commentary  on  the  fidelity  of  labor  that  unwatched  it 
is  too  often  not  to  be  depended  upon,  but  the  world  of 
employers  admits  this  truth,  at  least  to  itself.  So  it 
is  that  in  the  flexible  conduit  system  which  Mr.  Brooks 
has  developed  is  seen  a  well  matured  effort  to  eliminate 
from  conduit  construction  to  the  fullest  possible  de- 
gree, the  venturesome,  if  not  uncertain  factor  of  fidel- 
ity and  thoroughness  in  labor. 

So  too,  and  probably  above  all  others,  must  one 
weigh  the  words  of  Mr.  E.  H.  Johnson,  the  father  of 
interior  conduits,  and  give  heed  when  he  emphatically 
condemns  any  method  other  than  an  insulating-lined 
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conduit,  the  insulation  resistance  of  the  lining  being 
depended  upon  as  an  additional  safeguard  beyond  the 
usual  resistance  of  the  wire.  Mr.  H.  Ward  Leonard 
advocates  "A  plain  iron  pipe  system  with  the  two 
poles  of  the  circuit  in  it;"  Mr.  E.  R.  Knowles  writes  that 
"nothing  is  gained  by  having  an  insulating-lined 
tube;"  Mr.  Geo.  A.  Hamilton  insists- that  "the  insula- 
tion of  the  wire  is  the  prime  requisite,"  and  Mr.  J.  W. 
Marsh,  of  the  Standard  Underground  Cable  Company, 
in  expressing  the  same  belief,  suggests  that  a  thin 
coating  of  enamel  would  be  sufficient  to  prevent  oxida- 
tion of  the  conduit  or  abrasion  of  the  insulation.  And 
thus,  in  brief,  do  the  ideas  run,  the  consensus  of  opin- 
ion thus  far  expressed  favoring  the  use  of  iron  pipe 
without  insulating  lining  other  than  enamel,  asphaltic 
paint  or  other  substance  giving  a  smooth  surface  and 
which  will  prevent  oxidation.  Indeed,  Mr.  Leonard 
seems  to  have  struck  the  keynote  of  the  opinions  given 
when  he  states  that  "the  perfect  conduit  would  be  a 
strong  metal  pipe,  lined  with  a  smooth  incombustible, 
highly  insulating,  but  thin  wall  of  material  which 
could  not  be  affected  by  any  chemicals." 

To  the  writer  it  seems  that  the  tendency  is  to  add  an 
avoidable  confusion  to  the  matter  by  failing  to  discern 
the  true  cause  of  the  only  difficulties  that  appear  in- 
superable^— namely,  .condensation  and  its  resultant  ef- 
fects. With  a  continuously  smooth  and  well  pow- 
dered interior  surface,  the  liability  of  abrasion  may  be 
dismissed;  to  prevent  oxidation  it  is  only  necessary  to 
seal  the  conduit  as  one  would  a  steam  pipe  so  as  to 
prevent  the  entrance  and  circulation  of  air  with  conse- 
quent condensation;  then  abstract  the  moisture  from 
the  air  within  the  conduit  by  chemical  or  other  equally 
simple  means. 

No  difficulty  is  encountered  in  piping  a  building  for 
gas,  water,  steam  or  even  compressed  air,  the  hardest 
to  confine  of  all,  and  the  engineer  who  would  hesitate 
to  design  and  install  a  system  of  interior  conduits 
which  would  not  only  absolutely  prevent  the  circula- 
tion of  air,  and  the  condensation  of  moisture  therein, 
but  would  also  be  provided  with  means  for  abstracting 
the  moisture  from  the  air  already  contained,  must 
have  an  exaggerated  idea  of  the  difficulties  encoun- 
tered, or  be  faint-hearted  indeed.  It  may  be  necessary 
to  use  an  air  pump,  but  does  not  the  gas  inspector  do 
the  same?  The  wires  at  outlets  must  be  sealed  air 
tight  and  yet  be  easy  of  removal,  but  is  not  a  stuffing 
box  a  simple,  effective,  cheap  and  ever  ready  appli- 
ance? Joints  and  stuffing  boxes  must  be  sufficiently 
tight  to  prevent  the  mingling  or  the  osmose  of  the  in- 
ternal and  external  atmospheres,  but  are  they  not  so 
in  gas  piping?  Experience  in  this  direction  may  prove 
it  advantageous  to  fill  the  entire  system  of  piping  with 
an  inert  gas  such  as  nitrogen  (than  which  air  alone  is 
cheaper),  from  which  all  moisture  has  been  abstracted. 
When  this  is  all  done,  air  has  been  excluded  and  a 
harmless  inert  gas  alone  fills  the  tube,  thus  preventing 
oxidation,  and  moisture  is  excluded    from  the  tube 


thus  preventing  dampness,  the  fore-runner  of  oxida- 
tion, as  well  as  the  seed  of  that  which  is  at  once  pro- 
lific,of  those  diseases  so  fatally  affecting  insulations. 

It  will  be  said:  "that  scheme  will  never  work  be- 
cause of  the, difficulty  attending  the  withdrawal  of 
wires  and  the  inserting  of  new  ones."  To  remove  a 
wire  from  a  tube  will  present  no  greater  difficulty  than 
renewing  the  glass  tube  of  a  water  gauge  in  a  steam 
boiler,  and  after  the  wire  has  been  replaced  and  the 
conduit  again  closed,  it  could  be  filled  with  nitrogen 
compressed  in  a  portable  accumulator  as  readily  as 
could  a  bicycle  tire  be  filled  with  air.  Moreover,  can 
any  one  cite  a  circuit  trouble  which  ever  occurred  in 
iron  armoured  conduit  work  that  was  not  due  directly 
or  indirectly  to  abrasion,  to  moisture  or  oxidation  or 
dry  rot,  and  these  are  diseases  that  are  positively  pre- 
ventable by  the  construction  outlined. 

In  brief,  the  promoters  of  the  new  art  of  interior  con- 
duit wiring  must  look  to  the  old  trades  of  long  exper- 
ience for  mechanical  wrinkles  that,  overlooked,  may 
prove  their  undoing.  Electrical  engineers  are  prone 
to  underestimate  the  necessity  for  perfecting  mechan- 
ical considerations  by  yielding  to  preferences  which 
lead  them  to  attribute  defects  of  whatever  nature  to 
electrical  causes.  The  causes  of  conduit  troubles, are, 
first,  abrasion;  second,  moisture;  third,  and  last,  oxy- 
gen;— all  being  difficulties  readily  overcome  by  me- 
chanical means. 

The  remedy  proposed  seems  radical,  but  should  the 
reader  care  to  test  his  own  impressions  of  it,  sub- 
mit it,  not  to  the  party  who  manufactures  interior 
wireways,  nor  to  an  electrical  engineer  whose  opinions 
may  be  blunted  or  even  perverted  by  personal  inter- 
ests, but  to  the  honest  contractor  who  has  had  the 
broadest  experience  in  conduit  construction,  who  has 
no  goods  to  sell  and  who  may  best  give  a  frank  and 
unbiased  opinion  on  its  merits. 


THE  TROLLEY  TRIUMPHANT. 


Americans  have  been  constantly  reminded  of  their 
barbarit3'  in  permitting  the  use  of  the  overhead  trolley, 
and  have  been  told  of  the  greater  civilization  of  the 
countries  of  the  old  world,  where  no  such  unsightly 
intrusion  is  permitted;  but  the  trolley  now  seems  to  be 
making  its  inroads  in  France  and  Germany  with  re- 
markable rapidity.  Even  in  Pairis  overhead  wires  are 
being  talked  of  for  the  transportation  facilities  of  the 
coming  Exposition  of  1900,  and  in  the  provincial  cities 
of  France,  as  well  as  in  the  great  majority  of  the  cities 
of  Germany,  the  American  system  seems  to  have 
gained  a  firm  hold.  That  the  overhead  wire  is  uu- 
sightly  is  not  to  be  denied,  and  ultimately,  no  doubt, 
it  will  have  to  give  way  to  some  less  objectionable  form 
of  power  communication ;  but  that  it  is  a  necessary  in- 
termediate stage  of  the  solution  of  the  rapid  transit 
question,  must  be  admitted,  whether  the  admission  be 
welcome  or  not. — Cassier's  Magazine. 
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loiter  a-frure. 


Any  Boole  Published  Mailed  upon  Receipt  of  Price  by 
The  Journal  of  Electricity. 


'•THE  CATECHISM  OF  ELECTRICITY,'"  by  X.  Haw- 
kins, M.  E.  541  pp,  295  illustrations,  Pocket-book 
form,  bound  in  red  leather  with  gilt  edges.  Pub- 
lished by  Theo.  Audel  &  Co.,  65  Fifth  Avenue. 
Xew  York  City,  1S97.     Price  $2.00. 

The  electrical  engineer  who  has  won  fame  probably 
through  the  pursuit  of  some  special  branch  of  his 
chosen  profession,  is  frequently  asked  to  recommend 
a  book  that  will  tell  "all  about  electricity  in  simple 
language."  The  reply  usually  takes  the  form  of  the 
oft-told  dissertation  on  the  infinite  broadness  of  the 
applications  of  electricity:  that  books  of  merit  rarely 
treat  of  more  than  one  branch  of  the  subject;  that  for 
one  person  to  know  "all  about"  electricity  is  physic- 
ally impossible;  that  this  is  a  day  of  specialists  and 
that,  as  the  enquirer  seems  determined  to  learn  some- 
thing about  the  science  he  had  better  first  decide  on 
the  line  of  the  business  he  wishes  to  follow — whether 
it  is  to  be  illumination,  transmission,  transportation 
or  communication — and  then  it  will  become  possible 
to  advise  the  course  of  books  to  read.  Rarely  does 
this  reply  satisfy  the  beginner  who  fancies  that  if  he 
does  not  know  he  may  easily  learn  "all  about"  elec- 
tricity— if  he  only  had  the  right  kind  of  a  book.  There's 
the  rub,  or  rather,  there  was  the  rub,  for  rub  it  was  no 
longer  since  the  publication  of  "Hawkins'  Xew  Cate- 
chism of  Electricity,"  and  now  that  this  book  has  ap- 
peared one  need  not  longer  hesitate  to  recommend  it 
as  the  one  eminently  adapted  to  satisfy  the  wants  of 
those  who  know  nothing  of  the  science,  yet  are  pos- 
sessed of  an  unmoulded  desire  to  become  electricians. 
It  will  give  the  learner  no  false  ideas,  it  will  show  him 
that  there  is  more  to  the  electrical  business  than  his 
immature  mind  had  ever  conceived,  and  it  will  not  only 
put  him  on  the  "right  track,"  but  its  practical  teach- 
ings will  tend  to  keep  him  there. 

The  preface  points  out  very  properly  that  "this  work 
is  addressed  not  to  the  experimenter  or  to  the  toy 
maker,  nor  to  the  scholar  in  school  or  college,  but  to 
those  who  have  to  deal  with  electricity  as  part  of  their 
life's  work."  It  appears  to  the  reviewer  that  the  pre- 
face should  have  placed  more  emphasis  on  the  educa- 
tional and  practical  features  of  the  book.  It  is  dis- 
tinctly educational  in  its  definitions  of  electrical 
words,  terms  and  phrases,  and  is,  at  the  same  time, 
practical  in  its  directions  for  the  care  and  manage- 
ment of  dynamo  electric  machinery  and  of  engines  and 
in  the  completeness  of  its  circuit  diagrams.  The  mode 
of  treatment  will  make  the  book  doubly  acceptable  by 
the  class  for  which  it  has  been  written  and  the  prac- 
tical man  of  every  clime  will  endorse  the  spirit  which 
pervades  the  work  as  expressed  in  its  introductory  re- 
mark that  "Electricity  and  gravity  are  as  subtle  as 
they  are  mighty;  they  elude  the  eye  and  hand  of  the 
most  skillful  philosopher.  In  view  of  this  it  is  well 
for  the  average  man  not  to  try  to  fathom  too  deeply, 
the  science  of  ether;  neither  Edison  nor  Tesla  have 
done  that  yet." 

Viewed  from  a  typographical  standpoint,  it  will  be 
said  that  the  book  suffers  from  indifferent  proof  read- 
ing and  that  it  presents  a  "padded"  appearance.  Hand- 
books of  this  character  are  ordinarily  supposed  to  be 
brim-full  of  information — in  fact  to  be  crammed  with 


it  to  the  utmost,  yet  here  is  seen  all  matter  double 
leaded;  extravagant  display  lines  appear  prominently 
as,  for  instance,  the  applications  for  which  storage 
battei'ies  may  be  used  are  strung  out  so  as  to  cover 
half  a  page  as  is  the  custom  in  hand  bill  advertise- 
ments. Then  the  reproduction  of  the  insurance  code 
for  wiring  consumes  43  pages,  while  one-quarter  of 
that  space  would  have  sufficed.  It  is  true  that  light, 
airy  looking  pages  such  as  these  certainly  are  will  ap- 
pear at  once  more  inviting  and  less  formidable,  stil! 
the  electrical  engineer  will  be  apt  to  overlook  this  and 
feel  that  the  endeavor  has  been  to  "fill  up"  pages.  Put. 
after  all,  the  book  was  not  written  for  the  electrical 
engineer  or  the  college  professor ;  instead,  it  was  writ- 
ten for  the  steam  engineer,  the  line  man,  the  dynamo 
or  switchboard  attendant,  the  armature  winder  and, 
in  brief,  for  the  electrical  artisan,  as  well  as  for  the 
general  reader  and  the  man  who  "wants  to  know  all 
about  electricity."  As  such  it  serves  its  purpose  most 
commendablv. 


^neizmatios 


COMPRESSED  AIR  IX  SHOP  PRACTICES. 


John  J.  Flather,  Professor  of  Mechanical  Engineer- 
ing of  Purdue  University,  during  a     discussion  of  a 
paper  on  "Some  of  the  uses  and  advantages  of  Com- 
pressed Air,"  which  was  read  by  Mr.  J.  H.  McConnell 
at  a  recent  meeting  of  the  Western    Railway     Club, 
brought    out    an  interesting    comparison  between  the 
efficiency  of  compressed  air  and  electric  transmission. 
After  pointing  out  the  prevalent  methods  adopted  for 
reducing  the  losses  due  to  line  shafting  by  installing 
independent  motors.  Prof.  Flather  recited  noteworthy 
instances  of  the  successful  use  of  compressed  air  and 
stated  that  in   the   compression  of  air     with  •  steam 
actuated  compressors,  there  are  various     sources  of 
loss  which  in  the  aggregate  will  vary  from  25  to  45  per 
cent  of  the  total  power  of  the  machine.     The  principal 
loss  is  usually  that  due  to  heating  the  air  during  com- 
pression.    If  the  air  is  not  cooled  during  compression 
by  some  external  means,  the  compression  curve  will  be 
iidiabatic;     on  the  other  hand,  if  the  temperature  of 
the  air  be  kept  constant  the  curve  will  be  isothermal; 
in  the  first  case,  a  certain  amount  of  useless  work  will 
be  done  in  heating  the  air,  which  necessarily  becomes 
cooled  during  transmission,  so  that  while  the  pressure- 
remains  practically  the  same,  the  volume  will  be  re- 
duced.    This  loss  becomes  greater  as  the  pressure  in- 
creases.    If.  however,  the  air  be  carefully  cooled  dur- 
ing compression  the  loss  will  be  diminished.    In  tests 
made  by  Prof.  Reidler  on  two-stage  compressors  in 
which  the  air  was  passed  through     an  intermediate 
cooler  before  final  compression,  the  loss,  due  to  heat- 
ing, under  a  gage  pressure  of  75  lbs.,  was  only  11  per 
cent — an  exceptionally  small  value,  15  per  cent  is  near 
er  average  good  practice,  and  30  per  cent  is  not  un- 
common.    In  addition  to  this  heat  loss  there  is  the 
friction  loss  of  the  compressor  which  varies  from  12  to 
20  per  cent  and  even  more  than  this  in  some  of  the  old- 
er inefficient  machines.     The  other  sources  of  loss  are 
those  due  to  heating  the  air  previous  to  and  during  its 
admission  into  the  compressor;  insufficient  air  supply. 
and  losses  due  to  clearance  and  leaks.     The  free  air 
which  enters  the  compressor  should  be  drawn  from 
outside  the  engine  room  where  the  air  is  cool ;    in  the 
same  way,  contact  with  hot  surfaces     during    inlet 
should  be  avoided.     An  increase  from  60  to  100  dejr.  F.. 
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means  a  loss  of  7  per  cent  in  the  volume  of  air  deliv. 
ered.  Ordinarily  this  need  not  be  large  and  may  be 
taken  at  4  per  cent.  Taking  the  efficiencies  corre- 
sponding to  the  above,'  we  have  for  the  average 
efficiency  of  a  good  air  compressor  working  under  con- 
stant load  at  a  gage  pressure  of  70  to  85  pounds,  about 
(i."  per  cent.  In  the  transmission  of  air,  within  reason- 
able limits,  the  loss  in  transmission  need  not  be 
considered.  The  velocity  of  flow  of  air  is  entirely 
different  from  that  of  water — its  friction  resistance 
being  less  than  1  per  cent  of  that  of  water. 

The  greatest  loss  of  efficiency  is  that  in  the  motors. 
It  is  impracticable  to  re-heat  the  air  with  any  degree 
of  economy  when  employed  intermittently  and  we  find 
almost  without  exception,  that  the  air  is  used  at 
normal  temperature  for  the  various  purposes  to  which 
it  is  applied  in  and  about  railroad  and  other  shops. 
Experiments  by  Professor  Eiedler,  and  others,  with 
small  air  motors  (1  h.  p.),  in  which  the  air  was  not  re- 
heated, show  the  loss  in  the  motor  to  be  about  65  per 
cent  when  the  air  is  used  without  expansion.  With 
better  designed  motors  and  air  expanded  from  68  deg. 
P.  down  to  54  deg.  F.  the  loss  with  a  2  h.  p.  motor  was 
only  33  per  cent.  "By  re-heating  the  air  to  140  deg. 
F.  and  expanding  down  to  28  deg.  F.  the  loss  was  25 
per  cent.  With  a  lamer  motor,  which  was  a  made 
over  steam  engine  of  80  h.  p.  the  air  at  a  pressure  of 
70  lbs.  was  heated  to  300  deg.  F.  and  expanded  to  90 
dies.  F.  with  a  resulting  efficiency  of  81  per  cent.  In 
this  case  the  cylinder  was  jacketed  with  the  hot  p.ir. 
which  accounts  in  Dart  for  the  relatively  high  effi- 
ciency. These  results  and  others  would  indicate  that 
compressed  air  as  now  used  is  not  at  all  efficient  as  a 
source  of  motive  power  since  the  combined  efficiency 
of  compressor  and  motor  at  constant  load  even  under 
favorable  conditions,  is  not  more  than  50  per  cent  of 
the  available  energy  put  in  the  compressor.  In  other 
cases  the  efficiency  is  as  low  as  20  per  cent. 

In  regard  to  the  cost  of  the  power  thus  obtained 
from  comnressed  air,  in  the  small  inefficient  motors, 
lested  by  Reidler,  the  air  consumption  was  about  1,600 
eubic  feet  per  brake  horse  power  per  hour;  but  in  the 
larger  motor  when  developing  72  h.  p.  the  air  used  was 
somewhat  less  than  500  cubic  feet  per  brake  horse 
power  per  hour.  Assuming  5  lbs.  of  coal  per  horse 
power  hour  and  its  cost  |3  per  ton,  the  fuel  cost  of  pro- 
ducing the  air  will  be  about  3  cents  per  1,000  cubic 
feet,  so  that  in  the  first  case  the  power  cost  as  deter- 
mined by  fuel  consumption  amounts  to  nearly  5  cents 
per  horse  power  hour;  and  in  the  second  case* the  cost 
is  about  1^  cents  per  horse  power  hour. 

There  should  be  no  comparison  between  the  cost  of 
transmission  of  power  by  compressed  air  and  electric- 
ity, since  each  has  its  own  field  of  usefulness;  yet  it 
may  be  interesting  to  note,  for  our  present  purposes, 
the  efficiency  of  electric  transmission.  A  modern 
generator  helted  from  an  engine  will  have  an  efficiency 
of  about  90  per  cent  when  working  under  favorable 
conditions  but  as  the  average  load  is  ordinarily  not 
more  than  two-thirds  full  load,  and  often  much"  less, 
the  efficiency  will  not  usually  be  more  than  85  per 
cent.  Since  the  engine  friction  was  added  to  the  los- 
ses in  compression  so  also  it  should  be  considered  here, 
in  which  case  the  efficiency  of  generation  will  be  be- 
tween 75  and  80  per  cent. 

The  loss  in  transmission  need  not  be  more  than  5 
per  cent,  so  that  the  efficiency  at  the  motor  terminals 
will  not  be  far  from  75  per  cent.  With  motors  run- 
ning under  a  nearly  constant  full  load  the  efficiency 
of  the  motor  may  be  90  per  cent;  but  with  fluctuating 
loads  this  may  fall  to  60  per  cent    at  quarter    load 


When  the  driven  machines  are  not  greatly  over-mo- 
tored we  may  assume  a  motor  efficiency  of  80  per  cent, 
which  may  be  less  or  greater  in  individual  cases.  The 
combined  efficiency,  then,  of  generator  and  motor 
working  intermittently  with  fluctuating  loads,  will  be 
about  75x80,  or  60  per  cent  of  the  power  delivered  to 
the  engine. 

In  work  of  this  kind  it  is  well  to  remember  that 
while  the  efficiency  may  be  very  high  the  economy  may 
be  very  low,  and  good  engineering  is  primarily  a  ques- 
tion of  good  economy,  all  things  considered.  It  is  not 
the  most  efficient  plant  which  produces  the  greatest 
economy.  While  it  is  interesting  to  know  that  a  cer- 
tain amount  of  power  may  be  transmitted  a  given  dis- 
tance with  a  high  efficiency,  it  is  more  important  to 
know  that  the  same  amount  of  power  could  be  ob- 
tained at  the  objective  point  for  one-fourth  the  cost  of 
the  former.  Roth  compressed  air  and  electric  mo- 
five  powers  possess  the  advantage  of  using  energy  on- 
ly when  the  motors  or  other  apparatus  are  in  opera- 
tion, but  in  addition,  compressed  air  possesses  so  many 
oilier  advantages  that  however  inefficient  it  may  be 
as  a  motive  power  we  shall  expect  its  application  to 
shop  processes  to  be  continually  extended  as  its  use- 
fulness becomes  better  known. 
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A  CIRCUIT  BREAKER  FOR  SMALLER  CURRENTS 

The  well  known  automatic  circuit  breaker  of  the 
Oeneral  Electric  Company,  known  as  form  K,  for 
heavy  currents,  is  now  followed  by  one  for  use  with 
smaller  currents,  i.  e.,  for  100  to  500  amperes.  It  is 
known  as  the  form  L  and  as  with  the  K,  may  be  used 
on  any  potential  up  to  750  volts. 

The  deleterious  effect  of  arcs  on  unprotected  contact 
parts  destroys  in  a  short  time  their  usefulness,  intro- 
ducing a  serious  problem  on  all  circuit  breaking  ap- 
paratus, and  the  greater  the  voltage  and  current  the 
greater  the  difficulty  presented  in  handling  arcs.  To 
eliminate  the  destructive  effect  of  arcs  on  contacts 
the  magnetic  blow  out  principle  was  applied,  and  by 
this  a  means  is  provided  for  destroying  the  arc  at  the 
moment  of  its  formation.  The  addition  to  a  switch 
thus  equipped  of  a  tripping  device  to  open  the  circuit 
as  soon  as  a  predetermined  current  flows,  gives  an  au- 
tomatic circuit  breaker  unsurpassed  for  reliability 
and  convenience. 

The  form  L  circuit  breaker  is  substantial  in  con- 
struction and  compact  in  form.  It  is  mounted  on  a 
slate  base  11  in.  by  121-  in.,  and  the  maximum  overall 
measurement  from  the  back  of  the  base  is  6  in.  It  can 
be  provided  with  either  front  or  back  connections.  Its 
action  is  similar  to  that  of  the  (Form  K)  circuit  break- 
er, adopted  so  widely  in  power  stations  for  use  with 
heavy  currents.  The  current  passes  through  built-up 
leaf  contacts  to  the  tripping  coil,  the  armature  of 
which  actuates  the  tripping  device.  An  adjustable 
tension  spring  holds  the  armature  away  until  suffi- 
cient current  flows  to  overcome  its  pull,  drawing  the 
armature  to  the  magnet  coil. 
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The  leaf  contacts  are  held  normally  against  the 
main  contact  blocks.  When  the  tripping  armature  is 
drawn  to  its  magnet,  the  main  contact  is  released  and 
the  circuit  instantly  opened  by  the  action  of  the  main 
spring.  To  prevent  arcing  at  the  main  contact,  the 
current  is  shunted  through  a  secondary  contact  plug 
protected  by  the  blow-out  mag-net.  This  plug  is  not 
withdrawn  until  after  the  leaf  contacts  have  left  the 
contact  blocks  and  all  tendency  to  arc,  therefore,  is 
confined  to  this  point,  where  the  magnetic  action  pre- 
vents it  from  doing  damage.  The  blow-out  magnet 
and  secondary  contact  are  in  series  with  each  other, 
but  are  connected  in  multiple  with  the  main  contact. 
Owing  to  their  high  resistance  practically  no  current 
Hows  through  them  until  the  circuit  through  the  main 
contact  is  opened,  when  they  take  the  whole  current, 
creating  the  magnetic  field  and  extinguishing  the  arc 
independently  and  apart  from  the  main  contact. 

The  marked  rating  of  a  circuit  breaker,  as  100-500, 
indicates  the  lowest  current  that  will  automatically 
open  the  circuit  and  the  maximum  normal  current  car- 


NEW  BROOKS-FOLLIS  AGENCIES. 

The  Brooks-Follis  Electric  Co.  has  taken  the  ex- 
clusive Pacific  Coast  Agency  for  the  Lundell  Power 
and  Fan  Motors,  manufactured  by  the  Interior  Con- 
duit and  Insulation  Co.,  of  New  York,  and  up  to  the 
present  time  has  met  with  great  success  with  sales. 

As  a  starter,  it  has  sold  to  the  Pacific  Electric  Mo- 
tor Co.,  of  San  Francisco,  one  hundred  and  fifty  mo- 
tors, ranging  from  J  to  2  h.  p.  in  capacity  each,  and 
has  also  received  an  order  since  then  for  twenty-six 
more  motors.  It  has  also  sold  the  Pacific  Power  Co., 
of  San  Francisco,  one  Lundell  Motor,  one  h.  p.,  500 
volts;  to  John  Pruener  of  Sacramento,  one  Lundell 
Motor,  2  h.  p.,  500  volts;  to  the  TTnion  Iron  Works  of 
San  Francisco,  one  Lundell  Motor,  5  h.  p.,  230  volts; 
to  A.  E.  Brooke-Ridley  of  San  Francisco,  six  -J  h.  p., 
and  one  4  h.  p.  Lundell  Motors,  110  volts,  and  to  the 
Pacific  Telephone  and  Telegraph  Co.,  of  San  Fran- 
cisco,    three  i  h.  p.     and     one  i  h.  p.     Motors.     The 
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rying  capacity.  The  circuit  breaker  is  set  to  open  at 
any  desired  current  from  its  lowest  rating  to  50  per 
cent  in  excess  of  its  highest  rating,  by  adjusting  the 
calibrating  spring  of  the  tripping  armature.  An  indi- 
cator on  the  adjusting  stud  registers  with  well  spaced 
marks  on  a  brass  scale,  showing  the  current  at  which 
the  circuit  will  be  opened. 

The  handle  of  the  Form  L  circuit  breaker  is  remov- 
able, but  is  automatically  locked  in  place  so  long  as 
the  circuit  remains  closed.  It  can  be  removed  onlv 
when  the  circuit  breaker  is  open.  Moreover,  when  the 
handle  is  removed  the  circuit  breaker  cannot  be 
closed.  This  interlocking  device  allows  feeder  circuits 
to  be  kept  open  at  the  will  of  a  single  operator,  avoid- 
ing to  a  large  extent  any  accidental  closing.. 

Although  automatic  in  action  and  capable  of  carry- 
ing safely  the  currents  within  their  rating,  and  of 
opening  the  circuits  on  heavy  overloads  and  short  cir- 
cuits, circuit  breakers  should  be  given  a  reasonable 
amount  of  care  and  attention  to  insure  satisfaction 
with  continued  use.  By  regarding  this  injunction  the 
life  will  be  very  much  prolonged. 


Brooks-Follis  Electric  Co.  is  carrying  a  large  stock  of 
motors  and  is  prepared  to  ship  promptly. 

The  company  has  also  just  taken  the  agency  for  the 
Ideal  Electric  Corporation  of  New  York,  manufac- 
turers of  an  alternating  and  direct  long  burning  arc 
lamp,  and  the  La  Roche  alternator.  The  alternating 
long  life  arc  lain]),  burning  on  110  volts  is  meeting 
with  great  success,  as  this  is  practically  the  only  long 
burning  arc  lamp  for  alternating  current  that  is  giv- 
ing any  satisfaction. 

The  Brooks-Follis  Electric  Co.  is  doing  quite  a  rush- 
ing business  in  Lundell  Fan  Motors.  A  cut  of  this 
Desk  Fan  and  also  of  the  Ceiling  Fan  will  be  found  on 
page  36.  The  Desk  Fan  Motors  are  superbly  fin- 
ished in  rich  japanning  with  gilt  striping.  They  have 
a  starting  and  regulating  switch  giving  three  speeds. 
On  the  1-12  h.  p.  Fan  Motor,  the  speed  is  1S00. 1400  and 
1100  revolutions  per  minute.  On  the  1-6  h.  p.  Fan 
Motor,  with  a  16  inch  fan  the  speed  is  1500,  1200  and 
S00  revolutions  per  minute. 

They  are  self-oiling  and  have  self -aligning  bases,  and 
all  outside  base  fittings  are  polished  or  nickel  plated. 
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The  Ceiling-  Fans  are  handsomely  finished  with  pol- 
ished brass  or  nickel  plate,  with  a  highly  polished 
wooden  sweep.  They  operate  at  150  revolutions  per  min- 
ute. The  blades  of  the  sweep  are  68  inches  and  have 
a  width  of  81  inches.     One  of  the  great  talking  points 


and  desirable  in  all  respects.  A  complete  price  list  will 
be  furnished  upon  application.  Main  line  and  branch 
block  porcelain  rosettes,  ceiling  cut-outs,  white  porce- 
lain cleats,  Edison  and  T.  H.  sockets  are  also  being 
sold  at  remarkably  low  prices. 


CEILING    FAN. 


of  their  Fan  Motors  is  the  low  consumption  of  cur- 
rent, the  12  inch  Desk  Fan  consuming  only  .45  of  an 
ampere,  and  the  1G  inch  Desk  Fan  consuming  only  .9 
of  an  ampere,  while  the  Ceiling  Fan  consumes  only  .9 
of  an  ampere  operating  at  110  volts. 

These  motors  are  built  for  all  currents,  alternating 
and  direct,  and  a  large  stock  is  carried,  insuring 
prompt  shipment.  The  Brooks-Follis  people  have 
agents  all  over  the  country  and  are  meeting  with  re- 
markable success  in  their  sales.  Messrs.  Holbrook, 
Merrill  &  Stetson  of  Sacramento,  who  are  their  agents 
there,  have  sold  over  one  hundred  and  twenty-five  mo- 
tors in  Sacramento  alone. 

There  have  been  some  very  low  prices  quoted  on 
bushings  and  insulators  lately,  but  the  Brooks-Follis 
Electric  Co.  seems  to  be  in  a  position  to  outclass  them 
all,  both  as  to  quality  of  material  and  price.     For  in- 


It  would  pay  anybody  intending  to  buy  electric 
lighting  material  to  investigate  the  Brooks-Follis 
prices,  as  they  believe  in  doing  business  on  small  pro- 
fits but  making  quick  sales. 
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5-16  Vitrified  Clay  Bushings.  The  bushing  is  well  vit- 
rified and  very  straight,  making  a  perfect  insulation, 
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^Ko  pacific  ^ouoov  ^lant. 


The  Pacific  Power  Company  owns  nearly  the  entire 
block  bounded  by  First,  Mission,  Stevenson  and  Ecker 
streets,  in  San  Francisco,  as  well  as  most  of  the  build- 
ings thereon,  and  as  these  structures  are  well  in  the 
midst  of  the  manufacturing  district,  it  was  desirable 
that  the  premises  should  be  rented  with    power.      It 


reached  economically  by  the  lines  of  countershafting 
that  it  had  extended  underground  throughout  its  own 
block  and  those  immediately  adjoining.  The  first  ap- 
paratus installed  was  designed  and  made  by  Dr.  N.  S. 
Keith,  who  was  then  of  San  Francisco,  who  was  found- 
er of  the  American  Institute  of  Electrical  Engineers 


ST.  PANCRAS  VESTRY,  REGENTS  PARK  STATION,  LONDON. 


was  thus  that  the  Pacific  Power  Company  found  a 
reason  for  its  organization,  and  from  a  modest  neuclus 
it  has  grown  quietly  and  but  little  known  until  now 
it  is  furnishing  power  to  many  blocks  in  its  vicinity, 
and  is,  moreover,  one  of  the  most  substantial  corpor- 
ations in  San  Francisco. 

Electricity  was  indeed  "in  its  infancy"  when  the  Pa- 
cific Power  Company  first  undertook  its  use  as  an  agent 
for  distributing  power  over  districts  too  remote  to  be 


and  who  has  recently  achieved  considerable  new  fame 
in  England  by  reason  of  new  processes  he  has  devel- 
oped for  the  reduction  of  refractory  ores.  This  pioneer 
installation  consisted  of  four  40  horse  power  horizontal 
field,  bipolar  dynamos,  with  armatures  parallelling  the 
axes  of  the  fields.  These  machines  were  of  a  simple 
shunt  wound,  constant  current  type,  having  an  output 
of  approximately  15  amperes.  The  field  was  regulat- 
ed by  cutting  100  volt  incandescent  lamps  in  or  out  of 
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tlie  Held  circuit  and  the  constant  attention  of  a  switch- 
board attendant  was  required  to  keep  the  amperage 
at,  or  rather  near  normal,  for,  with  the  plain  series  mo- 
tors used,  the  throwing  off  of  five  or  ten  horse  power 
by  a  consumer,  worked  the  ammeter  needle  into  a  ter- 
nhed  frenzy.  Housetop  distribution  was  used,  with 
"undertakers'  "  wire,  and  while  in  the  light  of  present 
knowledge  the  plant  was  woefully  primitive  and  its 
efficiencies  had  perhaps  better  not  be  discussed,  never- 
theless it  gave  satisfactory  service  for  nearly  a  decade. 
In  1801  the  venerable  old  plant  was  relegated  to  the 
scrap  pile  and  an  underground  system  was  installed 
under  the  specifications  and  supervision  of  Messrs. 
Low  &  Sprout,  electrical  engineers,  whose  business  is 
now  carried  on  by  Mr.  Sidney  Sprout. 

The  new  system  of  the  Pacific  Power  Company  con- 
sisted of  a  113  kilowatt,  500  volt,  YVestmghouse  multi- 
polar generator  of  the  then  latest  type,  together  with 
a  distributing  system  eniDraemg  aoout  twenty  busi- 
ness blocks  and  containing  over  two  miles  ot  under- 
ground conductors.  All  conduits  were  of  wrought  iron 
pipe,  all  manholes  were  of  brick  laid  with  cement, 
with  cast  iron  covers  and  all  conductors  were  lead-en 
cased.  The  great  success  ot  the  plant  resulted  in  sucn 
rapid  growth  that  within  a  year  material  extensions 
became  necessary,  among  which  was  the  installation 
of  a  second  VV  estmghouse  generator,  which  is  a  dupli- 
cate of  the  one  first  erected.  Still  the  business  in- 
creased at  such  pace  that  now  the  thoroughly  modern 
plant  about  to  be  described  has  been  installed  and  the 
results  it  has  achieved  have  been  so  eminently  satis- 
factory, and  the  efficiencies  attained  have  so  far 
eclipsed  any  heretofore  reached  that  it  has  been  deter- 
mined that  all  future  extensions  shall  be  on  the  lines 
of  this  last  installation. 

Before  proceeding  to  a  description  of  the  plant,  it  is 
well  to  point  out  that  the  Pacific  Power  Company, 
through  the  able  superintendence  of  Mr.  Ira  Bishop, 
has  won  the  reputation  of  being  able  to  get  more  pow- 
er out  of  a  ton  of  coal  than  any  other  steam  power 
producer  on  the  Pacific  coast.  Indeed,  the  attaining  of 
this  distinction  seems  to  have  been  its  ambition,  with 
the  result  that  there  is  probably  not  to  be  found  west 
of  the  Rockies  a  concern  which  has  given  longer  years 
of  more  patient  study  and  experimenting,  or  which  has 
made  such  exhaustive  and  elaborate  tests,  or  has  fol- 
lowed to  the  most  minute  detail  every  item  of  the  cost 
of  power,  or  has  for  years  required  such  exacting  re- 
ports from  employees,  than  has  the  Pacific  Power  Com- 
pany. No  item  of  expense  has  ever  been  too  small  for 
searching  scrutiny;  no  cost  of  experimenting  or  test 
has  ever  been  a  deterrent  from  ascertaining  the  facts 
regarding  any  feature  forming  a  factor  of  the  cost  of 
steam  power.  A  number  of  years  ago  it  built  at  great 
expense  a  pipe  line  through  which  it  pumps  condensing 
water  from  the  bay;  for  years  it  has  weighed  every 
pound  of  water  going  through  the  boilers  and  every 
ounce  of  coal  burned,  and  it  was  the  first  concern  on 
the  Pacific  coast  to  buy  coal  by  the  amount  of  water 
evaporated  and  to  saddle  upon  the  coal  dealer  the 
"personal  equation"  of  the  fireman.  It  will  not  be 
doubted,  therefore,  that  the  Pacific  Power  Company 
has  reduced  the  science  of  central  station  economics  to 
a  fine  art.  Moreover,  until  a  year  since,  the  Pacific 
Power  Company  carried  on  an  extensive  engineering 
and  manufacturing  business  under  the  name  of  the 
San  Francisco  Tool  Company,  which  was  also  under 
Mr.  Bishop's  management,  and  which  built  steam  en- 
gines, mining  machinery,  centrifugal  pumps,  and,  in 


brief,  all  classes  of  mechanical  engineering  work,  even 
to  cable  railway  systems. 

It  is  meet  that  these  reatures  should  be  enlarged 
upon,  because  the  experience  of  the  1'acific  Power 
Company  is  such  that  it  may  rightly  be  considered  as 
a  leaning  authority  whose  example  is  worthy  ot  emula- 
tion, ana  as  demonstrating  that  it  is  a  concern  which 
would  not  introduce  a  marked  innovation  in  steam  en- 
gine practice  without  the  soundest  of  reasons  there- 
tor,  reached  only  after  the  most  mature  deliberations. 

(Steam  and  power  station  engineers  or  the  lJacihc 
coast  will  promptly  recognize  tne  most  interesting  in- 
novation oi  the  .facihc  rower  plant  to  lie  in  the  Wtt- 
lans  engine,  indeed,  as  this  is  the  first  engine  of  this 
class  that  has  been  erected  west  of  the  KocKies,  its  in- 
stallation merits  more  than  passing  notice  and  in  its 
adoption  the'  Bacihx  lower  company  has  exhibited  a 
thorough  understanuing  ot  those  ieatures  ot  steam  en- 
gineering which  result  in  the  attainment  of  the  highest 
emeiency  from  operation  without  regard  to  the  ialse 
economies  due  to>  the  reduction  of  first  cost  of  appara- 
tus. .Long  experience  in  the  building  of  steam  and 
electric  plants  had  impressed  the  failings  of  the  vari- 
ous types  of  high  and  low  speed  engines  in  common  use 
and  when  the  growth  of  tne  electric  power  business 
ot  the  company  made  necessary  the  installation  of  ad- 
ditional equipment  as  stated,  after  exhaustive  investi- 
gation, the  Vvilians  engine  was  chosen  as  the  one  more 
nearly  faultless  than  any  other. 

The  latest  addition  to  the  Pacific  Power  plant,  there- 
fore, consists  of  a  500  horse  power  triple  expansion, 
douole  line  Willans  central  vaive  engine,  taking  steam 
at  200  pounds  per  square  inch  and  run  condensing. 
This  engine  is  direct  coupled  to  a  500  volt,  300  kilowatt 
\\  alker  generator,  the  engine  and  dynamo  set  running 
at  300  revolutions  per  minute.  Owing  to  the  locations 
of  the  engine  and  generator  it  has  been  found  impos- 
sible to  photograph  them  as  erected,  but  the  accom- 
panying illustrations  present  faithful  likenesses  of 
them  and  convey  fully  as  good  an  idea  of  the  equip- 
ment as  could  be  afforded. 

In  selecting  a  strictly  English  type  of  engine  as  the 
most  eceonomical,  the  Pacific  Power  Company  fully 
realized  that  for  small  isolated  plants,  some  of  the 
well  known  types  of  high  speed  engines  give  very  sat- 
isfactory results,  but  there  is  a  limit  to  their  size  be- 
yond which  prudent  builders  will  not  go  and  which 
naturally  restricts  their  sphere  of  usefulness.  In  fact, 
it  is  well  known  that  steam  engine  practice  has  devel- 
oped defects  in  all  ordinary  forms  of  low  and  high 
speed  outfits.  Among  the  slow  rotative  speed  engines, 
the  famous  Corliss  type  has  led  all  others  for  efficiency, 
but  owing  particularly  to  the  material  interval  of  time 
consumed  in  operating  the  trip  valves,  the  Corliss  en- 
gines are  barred  from  high  speed  service  which,  in  ne- 
cessitating the  use  of  belts  and  shafting,  seriously  im- 
pairs their  efficiency.  They  are  large,  cumbersome 
and  consume  comparatively  enormous  floor  space — the 
ratio  of  space  consumed  being  from  8  to  1,  up  to  12  or 
15  to  1  in  favor  of  the  high  speed  engine,  according  to 
whether  the  fly  wheel  is  belted  direct  to  generators  or 
through  countershafting.  Further  objections  to  the 
Corliss  engine  are  frequently  found  by  the  absolute 
want  of  space  in  which  to  erect  them,  or  on  account  of 
the  great  cost  of  ground  room,  either  of  which  causes 
often  compel  purchasers  to  place  orders  for  high 
speed  engines,  which  are  in  some  instances  otherwise 
greatly  inferior  to  Corliss  engines  both  in  durability 
and  in  economy  in  the  use  of  fuel.  In  Corliss  engines 
the  number  of  working  parts  require  considerable  care 
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and  they  are  expensive  to  maintain  in  the  matters  of 
lubrication,  belting,  clutches  and  shaft  bearings. 
Moreover,  they  bend  ungraciously  to  the  will  of  the 
governor  and  respond  but  slowly  to  its  commands. 

The  phenomenal  growth  in  the  demand  for  electric 
lights  for  all  purposes  in  the  past  ten  years  has  modi- 
fied and  radically  changed  the  conditions  under  which 
plants  were  installed,  to  such  an  extent  that  what  was 
then  considered  the  acme  of  engineering,  is  now  se- 
verely criticized,  and  considered  a  rudimentary  exam- 
ple of  the  past;  and  as  the  demands  for  engines  to  be 
used  for  electric  work  increase,  the  objections  to  the 
use  of  Corliss  engines  were  found  to  increase  in  direct 
ratio.  The  objections  to  the  Corliss  engine  all  increase 
its  cost  and  decrease  its  efficiency,  and  it  is  a  well 
known  fact  that  ofttimes  belt  transmission  alone  ab- 
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The  broad  minded  engineer  in  quest  of  the  greatest 
refinements  that  have  been  accomplished  in  his  art  will 
not  be  blinded  by  sentiments  of  national  prejudice,  but 
instead  will  search  the  world  over  for  the  best.  It  was 
thus  that  an  extended  and  painstaking  investigation, 
by  the  Pacific  Power  Company,  both  at  home  and 
abroad,  developed  the  fact  that  while  the  American 
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sorbs  from  10  to  15  per  cent  of  the  power  of  the  engine. 

These  drawbacks  led  to  the  development  of  the  high 
speed  engine  of  ordinary  forms,  wherein  the  different 
types  partially  or  wholly  eliminate  the  most  serious 
disadvantages  of  Corliss  engines,  but  gradually  faults 
in  the  newer  forms  have  developed  until  now  their  per- 
fection is  no  longer  conceded.  The  high  speed  of  the 
reciprocating  parts  results  in  wearing  the  brasses  so 
that  knocking  or  back-lash  can  only  be  avoided  by 
their  frequent  taking-up,  and  the  number  of  steam 
carrying  parts  which  are  exposed  to  the  air  results  in 
material  condensation  with  loss  of  efficiency.  The  oil 
cups  require  constant  attention  and  the  difficulty  of 
drainage  in  vertical  high  speed  engines  is  a  serious  one. 

In  brief,  the  best  high  speed  engine  is  the  one  which 
most  nearly  conforms  with  the  ideal  requirements  set 
forth  in  the  following  points: 


electricians  were  leading  the  world  in  developing  elec- 
cricity  and  applying  it  to  all  industrial  purposes,  an 
English  engineer,  finding  himself  confronted  with  con- 
ditions differing  greatly  from  those  under  which  Am- 
erican engineers  have  been  working,  had  quietly  met 
the  difficulties  above  enumerated  and  conquered  them 
all. 

The  Willans  engine  installed  by  the  Pacific  Power 
Company  is  an  American-made  engine,  built  by  the 
M.  C.  Bullock  Manufacturing  Company  of  Chicago,  up- 
on the  plans  of  Willans  &  Eobinson,  Ltd.,  Thames- 
Ditton,  Surrey,  England,  where  the  firm  has  a  very  ex- 
tensive plant,  embodying  all  the  improvements  known 
to  modern  engineering.  For  several  years  they  have 
been  manufacturing  Willans  engines  in  large  quanti- 
ties, making  all  parts  to  jigs  and  templates,  and  there- 
fore perfectly  interchangeable,  their  standard  of  excel- 
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lence  being  higher  than  anything  that  has  ever  before 
been  attempted  in  steam  engineering,  their  limits  of  in- 
spection ranking  with  the  best  American  manufactur- 
ers of  fine  tools. 

It  is  very  interesting  to  relate  that  the  great  success 
of  the  Willans  engine  must  be  ascribed  to  the  admir- 
able system  of  manufacture  and  testing  carried  out  at 
their  works.  All  the  parts  of  their  engines  are  readily 
interchangeable  and  the  workmanship  is  perfect.  A 
writer  in  The  Engineer  some  time  ago  paid  a  visit  to 
Messrs.  Willans  and  Robinson's  works.  In  the  course 
of  his  admirable  remarks  on  the  good  work  done,  he 
says:  "Gages  are  specially  noteworthy,  as  it  is  by  their 
universal  adoption  that  absolute  uniformity  is  secured 
in  the  diameter  of  the  cylinders,  trunks,  etc.  As  an 
example  of  this  we  were  shown  a  large  collection  of 


settling  down  to  its  normal  state  of  suspension.  It  is 
this  easy  movement  that  makes  the  experiment  so  pret- 
ty, showing  how  exactly  the  necessary  diameter  to  in- 
sure it,  and  at  the  same  time  entirely  imprison  the  air 
beneath,  has  been  hit." 

The  same  writer  gives  another  instance  which  shows 
the  perfect  workmanship  which  is  secured  by  Messrs. 
Willans  &  Robinson.  "The  60  indicated  horse  power 
compound  engine — shop  engine — the  upper  parts  of 
which  were  exhibited  at  the  Institute  of  Civil  Engin- 
eers on  April  18, 1893,  is  a  proof  to  show  of  what  these 
engines  are  capable.  It  should  be  remembered  that 
the  parts  exhibited  had  been  running  since  July,  1889, 
and  had  undergone  unusually  severe  running,  probab- 
ly equal  to  five  years  of  ordinary  running.  No  part 
had  previously  replaced  except  one  piston  ring,  and  the 


THE    WALKER   GENERATOR   INSTALLED   BY   THE   PACIFIC   POWER  COMPANY. 


cylinders,  from  which  we  were  asked  to  make  a  selec- 
tion at  random.  We  did  so,  whereupon  the  cylinder 
was  laid  on  a  small  surface  plate  as  in  Fig.  7.  The 
plate  was  slightly  coated  with  oil,  so  as  to  insure  an 
airtight  junction  between  the  two.  Now  for  the  test. 
The  gage  for  this  size  of  cylinder  was  dropped  into  the 
cylinder.  Did  it  fall  to  the  bottom?  No;  it  remained 
supported  at  the  top  on  a  perfect  air  cushion,  and  so 
exact  was  its  fit,  that  when  struck  with  a  hide  mallet, 
stamped  upon,  it  responded  by  merely  vibrating  up 
and  down,  alternately  compressing  and  being  raised 
again  by  the  cushion  on  which  it  sits,  and  gradually 


signs  of  wear  were  very  slight.  An  important  fact  in 
connection  with  the  replacement  of  parts  was  the  as- 
tonishing rapidity  with  which  it  was  done,  as  all  the 
parts  except  the  base  were  removed  during  the  dinner 
hour  on  April  18,  and  replaced  by  similar  new  parts 
taken  from  the  stores,  allowing  the  engine  to  be  start- 
ed at  two  o'clock." 

As  the  Willans  engine  is  a  decided  novelty  in  the 
Far  West,  it  is  fitting  that  in  view  of  its  extraordin- 
ary economy,  it  should  be  fully  described: 

The  engine  is  single  acting,  and  on  the  "constant 
thrust"  principle — that  is  to  say,  the  connecting  rods 
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are  always  in  compression.  All  the  brasses  are  held 
close  together,  both  upon  the  np  stroke  and  upon  the 
down  stroke.  The  latter  is  the  working  or  effective 
stroke.  During  the  first  portion  of  it  the  steam  pres- 
sure on  the  pistons,  of  course,  presses  all  parts  against 
the  cranks  and  the  crankshaft  against  the  lower  main 
bearing  brasses;  in  the  later  portion  of^the  down  stroke 


figure  i. -outline  section  of  a  triple  expansion 
central  valve  engine. 

the  inertia  of  the  parts,  as  they  are  brought  to  rest  by 
Tin-  changing  angle  of  the  crank,  also  helps  to  keep 
them  m  compression.  On  the  up  stroke,  when  no  work 
is  being  done,  and  when  the  steam  is  being  merely  ex- 
hausted from  the  several  cylinders,  the  inertia 
of      the      parts,      as      they      undergo      acceleration 


by  the  crank,  also  keeps  them  in  compression  for  the 
earlier  portion  of  the  stroke;  in  the  latter  portion  they 
are  cushioned  by  the  arrangement  to  be  described.  The 
result  is  that  in  no  part  of  the  stroke,  up  or  down,  do 
the  parts  tend  to  separate;  consequently  there  is  a  to- 
tal absence  of  "back  lash"  or  "lost  motion,"  and 
"knock"  cannot  arise  as  it  would  if  the  engine  were 
double  acting,  particularly  in  view  of  the  high  speed 
adopted. 

The  piston  speed,  however,  is  lower  than  in  most  en- 
gines, and  the  wear  in  cylinders  and  piston  rings  is  con- 
sequently small,  while  that  in  the  brasses  owing  to  the 
total  absence  of  hammering  and  of  back  lash,  is  very 
small  indeed.  The  valves  working  inside  the  piston 
rod  in  the  manner  shown  on  this  page,  give  an  excel- 
lent distribution  of  steam  and  unequaled  drainage  for 
water.  The  high  speed  is  in  itself  conducive  to  econ- 
omy, and  the  Willans  engine,  as  proved  by  many  tests 
of  undoubted  authority,  stands  absolutely  at  the  head 
of  all  types  of  steam-engine  as  an  economical  motor — 
the  larjrest  and  best  types  of  Corliss  engine  not  excep- 
ted. With  a  small  engine  indicating  only  20  h.  p.  fat 
400  revolutions  per  minute)  a  consumption  of  less  than 
13  lbs.  of  steam  per  i.  h.  p.  per  hour,  condensing,  has 
been  recorded,  and  a  little  over  IS  lbs.  non-condens- 
ing. 

The  outline  cut  on  this  page  shows  a  triple  expan- 
sion condensing  engine  in  section  (through  one  line  of 
cvlinders).  The  steam  is  distributed  throughout  by 
the  hollow  piston  rod.  It  enters  from  the  steam  chest 
bv  the  oblique  cut-off  ports  shown  near  the  top  of  the 
piston  rod.  By  the  movement  of  the  line  of  piston 
piston  valves,  which  work  inside  the  piston  rod  or 
trunk,  driven  by  an  eccentric,  the  steam  passes  into  the 
high  pressure  cvlinder.  at  the  beginning  of  the  stroke, 
by  the  ports  shown  above  the  hisrh  pressure  piston. 
It  is  important  to  remember  that  this  ring  of  ports  is 
the  only  inlet  to  and  outlet  from  the  cylinder,  and  it 
moves  up  and  down  with  the  piston. 

The  action  of  the  valve  inside  is  shown  in  detail  in 
Fie:  -.  which  represents  it  in  the  exhaust  position.  The 
valve  gives  just  the  same  steam  distribution  as  an  or- 
dinary slide  valve,  with  a  slow  cut-aff  at  about  three- 
quarter  stroke.  The  actual  cut-off  is,  however,  effect- 
ed by  the  oblique  norts  in  the  steam  chest,  which,  at 
a  point  in  the  stroke,  either  prearranged  or  controlled 
by  the  governor,  pass  behind  rings,  or  a  sleeve,  so  dis- 
posed as  to  prevent  the  further  supply  of  steam  for 
that  revolution.  As  the  cut-off  motion  is  the  same  as 
that  of  the  pistons  themselves,  the  cut-off  is  very 
prompt,  and  shows  a  sharp  corner  in  the  diagram. 

It  must  be  impressed  that  the  hollow  piston  rod 
passes  completely  through  the  line  of  pistons,  and 
through  the  ends  of  the  cylinders.  The  reason  the 
eccentric  is  on  the  crank-nin,  and  not  on  the  shaft  as 
usual,  is  that  the  valve-face  (i.  e.,  the  inside  surface 
of  the  hollow  piston  rod)  moves  with  the  pistons.  Con- 
sequently the  valve-motion  required  is  a  motion  rela- 
tive to  the  pistons,  and  this  is  obtained  by  mounting 
the  eccentric  on  the  crank-nin,  which  like  the  piston- 
rod,  moves  up  and  down  with  the  pistons.  Though  its 
lead  is  set  out  differently  from  that  of  an  ordinary  ec- 
centric, its  effect  upon  the  movement  of  the  valves  is 
exactly  the  same. 

It  will  be  noticed  that  the  upper  crank-pin  brasses 
of  the  connecting-rods  are  wider  than  the  lower  ones. 
This  is  because  the  upper  brasses  alone  are  intended  to 
be  in  actual  contact  with  the  crank-pins;  the  lower 
ones  are  only  a  stand-by  in  case  of  accident.  All  the 
moving  parts  of  the  engine  designed  to  be  strictly  in 
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constant  thrust  and  the  connecting  rods  are  always  in 
compression,  never  in  tension.  From  the  fact  that  the 
upper  or  working  brasses  never  leave  the  crank-pins, 
and  so  are  never  exposed  to  hammering  action,  how- 
ever slight,  they  exhibit  great  durability  when  proper- 


FIOURP.  2.— A   SECTION   OP  THE  PISTON   OF   A  WILLANS 
CENTRAL   VALVE   ENGINE. 

ly  lubricated;  at  the  same  time  it  is  evident  that  no 
wear  which  can  take  place  in  them  however  great,  can 
lead  to  knocking,  as  the  connecting-rods  will  follow 
up  the  wear  automatically.  But  as  the  lower  brasses, 
to  be  useful  as  a  stand-by,  should  not  be  too  far  from 
the  crank-pin,  the  wear  should  be  taken  up  when  it  be- 
comes excessive,  say  as  soon  as  it  reaches  1-32  inch, 
care  being  used  that  the  lower  brasses  are  not  brought 
actually  into  contact  with  the  crank-pin,  and  that  suffi- 
cient slack  is  left  to  insure  an  audible  knock  if  the 
engine  is  allowed  to  race,  so  as  to  attract  attention. 

In  the  sectional  view  appearing-  in  the  advertising 
pages  (viii)  appears  a  two-line  Willans  central  valve 
compound  engine  showing  the  transfer  chambers  and 
the  spiral  cut  off  sleeve.  A  further  reason  for 
the  moderate  wear  of  the  brasses  and  eccentric 
straps  is  that  they  dip  bodily  into  the  lubricant  in  the 
crank  chamber  at  every  revolution.  In  doing  so  they 
splash  it  over  the  main  bearings  and  to  the  upper  ends 


After  the  steam  has  worked  expansively  in  the  high 
pressure  cylinder,  the  valve  passes  above  the  ports 
(see  Fig.  2).  and  opens  communication  from  the  work- 
ing end  of  the  cylinder,  viz.,  the  space  above  the  piston 
to  the  space  below  it,  which  is  called  the  high  pressure 
receiver:  but  which  is  equally  a  steam  chest  for  the 
intermediate  cylinder. 

During  the  up  stroke  the  steam  is  simply  transferred 
from  one  side  of  the  piston  to  the  other;  the  whole 
cylinder,  including  the  "workins-  end,"  at  that  time 
forms  part  of  the  receiver.  When  the  next  down 
stroke  commences,  the  steam  in  the  high  pressure 
receiver  is  passed  into  the  intermediate  cylinder.  Tt 
enters  the  hollow  piston  rod  again  from  the  receiver  by 
the  rina:  of  short,  sauare  headed  holes  shown,  and 
passes  from  the  niston  rod  to  the  cylinder  by  the  ring 
of  ports  shown  just  above  the  intermediate  niston. 
Cut-off.  in  this  case  is  p-iveu  bv  the  sauare  headed 
ports  passing  into  the  gland  in  the  intermediate  cylin- 
der cover,  and  so  losing  the  supply  of  steam  from  the 
ln'ffh  pressure  receiver  or  intermediate  steam  chest. 
The  evele  is  exactly  the  same  as  already  described  for 
the  high  pressure  cvlinder,  and  at  the  end  of  the 
second  revolution  the  steam  fills  the  intermediate  re- 
ceiver. Thence,  in  the  third  revolution,  it  passes  into 
+he  low  pressure  cylinder,  and  in  the  second,  or  ex- 
haust, half  of  that  revolution,  it  passes  from  the  low 
pressure  cylinder,  viz..  from  its  upper  end  to  the  lower 
end.  without  material  chansre  of  volume  or  pressure. 
Ft  is  onlv  dnrins:  the  first  half  of  the  fourth  revolution 
that  it  finally  passes  away  from  the  "transfer    cham- 


tS  .FIGURET3.— THE   PISTON  RINGS. 

her,"  the  latter  being  in  permanent  communication 
with  the  condenser.  The  full  cycle  thus  described  is 
that  of  a  triple  expansion  Cornish  engine.  In  each 
separate  stage  of  the  expansion  the  complete  Cornish 
cycle  can  be  traced,  and  it  is  evidenced  by  two  sepa- 
rate diagrams  from  the  upper  and  lower  end  of  each 
cylinder.  The  diagram  from  each  receiver,  or  from 
the  "transfer  chamber"  represents  (as  in  every  Cornish 


Figure  4 —A   LINE  OF  WILLANS' VALVES. 


of  the  connecting-rods,  and  eccentric  rods,  and  into  the 
guide  cylinders  as  well  as  into  that  part  of  the  hollow 
piston-rod  where  the  guide  works.  The  lubrication  of 
the  working  parts  (other  than  steam  pistons  and 
valves)  is  thus  completely  automatic,  and  gives  no 
trouble  whatever. 

The  principle  of  working  with  all  brasses  "in  con- 
stant thrust"  is  of  the  utmost  importance  and  value, 
and  is  the  primary  cause,  not  only  of  the  silent  run- 
ning of  the  Willans  Engine,  but  of  the  almost  com- 
plete absence  of  wear  in  the  brasses.  It  is  the  condi- 
tion which  alone  makes  continuous  high  speed  pos- 
sible. 


engine)  the  removal  of  back  pressure  on  the  down 
stroke,  forming  a  virtual  addition  to  the  diagram 
from  the  upper  end  of  the  cylinder. 

One  of  Mr.  Willans'  latest  improvements  in  his  en- 
gine was  the  system  of  packing  rings  shown  in  Fig.  ?>. 

A  complete  line  of  valves  (from  a  compound  engine) 
is  shown  in  Fig.  4.  The  piston  valves  are  not  steam 
packed.  They  are  separated  by  suitable  cast  dis 
tance  pieces  with  their  ends  faced  to  lie  against  the 
rings.  All  are  strung  together  upon  a  steel  tie  rod, 
with  a  kind  of  spring  washer  under  the  nut  at  the  end. 

The  gland  rings,  used  instead  of  stuffing  boxes,  are 
shown  in  Fig.  5.     They  are  upon  exactly  the  same  sys- 


44 


THE   JOURNAL  OF    ELECTRICITY. 


[Vol.  IV,  No.  3 


tern  as  the  main  piston  rings;  they  are  simply  piston 
rings  pressing  inward  instead  of  outward  and  guarded 
against  end  play  in  exactly  the  same  manner.  Steam 
i.s  admitted  behind  them  as  in  the  main  pistons. 

The  water  above  each  piston  is  swept  downwards  by 
the  exhaust  steam  into  the  space  below  during  the 
whole  of  the  exhaust  stroke;  it  has  not  to  be  carried 
by  the  piston  to  the  top  of  the  cylinder,  and  then 
driven  out  suddenly  through  the  port  in  a  more  or  less 


Figure  5.— STEAM  GLAND  BOX. 


upward  direction,  as  is  the  case  in  other  forms  of  verti- 
cal engines.  The  Willans  engine  has  therefore  unique 
advantages  in  getting  rid  of  water  from  the  cylinders, 
apart  from  the  action  of  the  relief-valves. 

Eeference  has  been  made  to  the  fact  that  the  con- 
necting rods,  and  all  the  moving  parts,  are  constantly 
in  compression — a  condition  rendered  possible  only  by 
the  fact  that  the  pistons  are  single-acting,  giving  no 
pull  to  the  crank  upon  the  up-stroke,  but  only  a  push 
upon  the  down-stroke.  In  any  engine  running  at  high 
speed,  however,  the  moving  parts  can  only  be  kept  in 
compression  upon  the  upstroke  by  very  powerful 
cushioning,  which  is  rarely  obtained  in  other  high- 
speed engines  without  excessive  compression  in  the 
cylinders,  involving  wasteful  use  of  the  steam.  Some- 
times, when  a  high  speed  engine  exhausts  into  a 
vacuum,  sufficient  cushion  cannot,  by  the  usual  means, 
be  obtained  at  all.  In  the  Willans  engine  very  little 
compression  is  given  in  the  steam  cylinders,  for  little 
or  none  is  required;  the  requisite  cushioning  is  ob- 
tained independently  by  special  means,  the  subject  of 
a  separate  patent.  It  is  in  fact  provided,  without  the 
addition  of  a  single  moving  part  to  the  engine,  by  the 
guide  pistons.  These  on  the  upstroke,  compress  the 
air  contained  in  the  guide  cylinders,  and  thus  any  de- 
sired amount  of  cushion  can  be  obtained  according  to 
the  clearance  allowed.  The  work  expended  in  com- 
pressing the  air  is  given  out  again  by  the  expansion  on 
the  succeeding  down-stroke,  and  the  loss,  when  the  en- 
gine is  running  at  good  speed,  is  proved  by  indicator 
diagrams  to  be  too  minute  to  be  worth  consideration 
las  shown  in  diagram  on  page  46.)  There  are  holes  in  the 
guide  cylinders,  which  are  uncovered  by  the  guides  at 
the  bottom  of  the  stroke.  As  the  casing  or  chamber 
which  surrounds  the  guide  cylinders  and  forms  part  of 
the  framing  of  the  engine  is  open  to  the  atmosphere, 
it  is  evident  that  the  air  compression  always  com- 
mences at  atmospheric  pressure,  and  is  constant  and 
invariable  in  its  results,  whatever  alteration  may  be 
made  in  the  destination  or  the  pressure  of  the  exhaust 
steam. 

In  the  low-pressure  cylinders  of  all  engines,  and  in 
the  high-pressure  cylinders  if  large  enough  to  be  so 
treated,  internal  relief  valves  are  fitted,  consisting  of 
a  gun-metal  plug  screwed  into  the  top  of  the  low-pres- 
sure cylinder.  The  plug  is  pierced  by  holes,  covered 
by  a  single  thin  gun-metal  disc.  When  the  disc  is 
raised,  there  is  free  communication  between  the  cylin- 


der and  the  receiver  or  steam  chest  above  it.  It  is 
kept  down  under  ordinary  circumstances  by  the  excess 
of  the  receiver  pressure  over  that  in  the  cylinder; 
therefore  no  spring  is  required,  and  there  is  no  part 
liable  to  get  out  of  order.  If  from  water  in  the  cylin- 
der, or  any  other  cause,  the  pressure  rises  above  that 
in  the  receiver,  the  valve  lifts,  and  though  the  water  is 
only  passed  back  into  the  receiver,  the  relief  is  found 
to  be  sufficient,  and  in  fact  far  more  effective  than  that 
given  by  ordinary  external  relief-valves.  Engines  so 
fitted  have  been  tested  by  discharging  a  cubic  foot  of 
water  suddenly  into  the  steam-pipe;  also  by  connect- 
ing the  steam-pipe  with  the  water-space  of  the  boiler 
(by  a  half-inch  pipe,  with  a  difference  of  80  lbs.  be- 
tween the  pressure  in  the  boiler  and  that  in  the  steam- 
pipe) — without  any  injury  to  the  engine  in  either  case. 
In  cases  where  internal  relief  valves  cannot  be  used, 
ordinary  external  valves  are  fitted.  Relief-cocks  are 
also  fitted  upon  the  guide  cylinders,  in  order  to  avoid 
compressing  the  air  in  them  when  the  engine  is  being 
turned  by  hand,  and  to  facilitate  starting. 

All  these  points — viz.,  the  special  piston  (and  valve 
and  gland)  rings,  the  special  arrangements  for  drain- 
age, and  the  use  of  the  "Cornish  cycle"  in  all  stages  of 
expansion — are  of  great  importance,  and  are  peculiar 
to  the  Willans  engine. 

The  line  of  piston  valves  is  driven  by  an  eccentric  on 
the  crank  pin.  It  is  necessary  that  the  source  of 
motion  for  the  valves  should  itself  move  up  and  down 
with  the  pistons,  since  the  ports  which  have  to  be 
opened  and  closed  also  move  up  and  down.  There  is 
an  eccentric  rod,  which  takes  on  to  a  hardened  pin  in 
a  valve  guide  piston ;  the  latter  works  in  a  bored  guid^ 
formed  inside  the  main  guide  piston. 

There  are  two  connecting  rods  to  each  line  of  pis- 


FlGORE    6.— THE    LUBRICANT    GAUGE. 

tons,  one  on  each  side  of  the  eccentric,  the  eccentric 
rod  plays  between  them.  The  cranks  and  all  working 
parts,  except  the  cylinders  and  valves,  are  lubricated 
by  the  splash  of  the  cranks  in  the  crank  chamber, 
where  the  lubricant  usually  consists  of  a  mixture  of 
oil  and  water.  The  guides  and  the  pins  at  the  upper 
ends  of  the  connecting  rods  and  eccentric  rods  are 
readily  reached  by  the  splash.  The  cut-off  in  the  high 
pressure  cylinder  is  effected  by  the  movements  of  the 
ports  in  that  part  of  the  hollow  piston  rods  which  pro- 
jects into  the  steam  chest.  The  engines  can  be  fitted 
with  variable  expansion  gear  when  desired.  If  an 
early  cut-off  is  desired,  the  gland  is  raised  a  little  by 
packing  pieces  between  it  and  the  cylinder  top.  In 
that  case  the  ports  enter  the  gland  earlier,  and  the 
steam  is  cut  off  earlier. 

Fig.  6  shows  the  lubricant  gage.  The  part  X,  acts 
as  an  air  vessel,  to  prevent  violent  oscillation  of  the 
surface  at  Y.     Since  the  gage  communicates  only  with 
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the  lowest  part  of  the  crank  chamber,  very  little  oil 
passes  into  it,  and  any  overflow  which  takes  place 
from  Z  consists  almost  entirely  of  water.  The  gage 
enables  the  quantity  of  lubricant  in  the  crank  cham- 
ber to  be  easily  ascertained  at  any  time. 

It  is  the  Willans  engine  that  "Machinery,"  one  of 
the  most  conservative  of  the  technical  journals  of  Lon- 
don, states:  "It  is  impossible  to  speak  too  highly  of 
this  type  of  engine  as  an  efficient  and  economical  prime; 
mover.  The  manner  in  which  it  is  constructed  is 
worthy  of  all  praise.     On  former  occasions  we    have 


Figure  7.— TEMPLATE   SUPPORTED  IN   CYLINDER  BY  AIR. 

discussed  some  of  the  difficulties  of  making  inter- 
changeable parts.  At  the  Thames  Ditton  Works  all 
the  difficulties  have  one  by  one  been  surmounted,  and 
it  is  believed  that  few  engines  are  manufactured  with 
such  care  respecting  the  accuracy  of  the  machine 
work  and  the  soundness  of  the  materials  employed  as 
the  Willans  engine.  It  will  be  noticed  that  the  engine 
is  mostly  composed  of  turning  and  boring  work,  the 
kind  of  workshop  tooling  we  all  seek  to  employ  to  as 
large  an  extent  as  possible  in  our  designs." 

The  English  practice  of  operating  central  stations 
has  been  largely  based  upon  the  perfection  and  almost 
universal  adoption  of  the  Willans  central  valve,  and 
one  of  the  most  striking  features  of  central  lighting- 
stations  equipped  with  central  valve  engines  is  the  ar- 
rangement of  a  line  of  combined  engines  and  dynamos 
of  100,  200  and  300  h.  p.  units,  coupled  up  in  parallel,  so 
that  all  but  one  of  the  engines  are  loaded  to  their  full 
capacity,  while  the  one  partially  loaded  engine  (all  of 
the  other  governors  having  gone  out  of  action)  is  doing 
all  the  governing.  In  other  words,  it  takes  care  of  all 
variations  or  fluctuations  of  load  within  the  limit  of  its 
capacity.  For  instance:  Calling  at  any  one  of  the 
numerous  central  stations  using  Willans  engines  (in 
London)  at  about  10  o'clock  at  night  the  visitor  will 
find  the  complete  plant  of  ten  or  more  engines  coupled 
direct  to  the  dynamos,  running  with  not  more  than 
two  attendants — an  engineer  who  looks  after  the  en- 
gines, and  an  electrician  to  take  care  of  the  switch- 
boards. Of  these  ten  engines,  nine  would  be  loaded  to 
their  full  capacity  so  that  the  governors  have  gone  out 
of  action,  while  the  tenth  engine  will  be  running  with 
a  light  load — possibly  one-half  its  capacity — thus  be- 
ing in  position  to  take  care  of  the  fluctuation  of  the 
load,  as  lighting  districts  were  thrown  on  or  off. 
When  the  load  decreases  about  11  o'clock  so  that  the 
second  or  No.  9  engine  will  not  be  loaded  to  its  full 
extent.  No.  10  is  shut  down,  and  No.  9  will  do  the 
governing,  until  later  in  the  evening,  when  the  load 
being  removed  from  No.  9,  that  engine  will  be  shut 
down  and  No.  8  will  take  up  the  duty  of  governing, 
and  so  on,  engines  being  shut  down  from  time  to  time 


as  the  load  decreases.  This  system  has  great  flexibili- 
ty, and  possesses  many  advantages  over  the  ordinary 
system  of  making  each  engine  automatic  in  its  action, 
and  compelling  it  to  take  care  of  certain  sections  or 
districts  with  all  its  variations  of  load,  for  it  is  a  well- 
known  fact  that  there  is  as  much  waste  of  power  in 
running  an  engine  and  dynamo  underloaded  as  there 
is  in  overloading. 

For  central  station  work  the  use  of  the  central 
valve  engines  with  direct  coupled  dynamos  permits  the 
use  of  smaller  units  than  is  ordinarily  used  in  central 
stations;  this,  of  course,  decreases  the  first  cost  in  the 
purchase  of  relay  outfits,  for  it  is  obviously  cheaper  to 
purchase  a  100  or  200  h.  p.  unit  than  it  is  to  buy  a  500 
or  1000  h  .  p.  unit,  and  when  a  number  of  them  are 
coupled  up  in  parallel,  a  majority  of  them  can  be 
worked  at  full  load,  which  is  the  most  economical  con- 
dition for  both  engine  and  dvnamo.  At  the  same  time 
one  engine  is  taking  care  of  the  fluctuations  of  load, 
thus  confining  the  governing  of  the  plant  within  a 
smaller  range  between  full  load  and  no  load  than  it  is 
possible  to  do  with  other  systems.  In  some  English 
stations  this  point  of  economy  is  carried  out  to  such  an 
extent  that  where  they  are  using  200  or  300  h.  p.  units 
they  use  a  100  h.  p.  engine  for  a  relay,  and  another  of 
the  same  size  to  do  the  governing  for  the  large  units. 

This  peculiarity  of  English  stations  is  fittingly  ex- 
emplified in  the  St.  Paneras  electric  lighting  station  at 
Regents  Park,  London,  the  interior  of  which  is  illus- 
trated on  page  37.  From  tests  made  by  Prof.  Robin- 
son to  determine  the  efficiency  of  the  plant  it  was 
found  that  with  a  load  of  680  amperes  at  118  volts,  the 
steam  consumption  was  18.05  lbs.  per  electrical  horse- 
power, working  condensing  and  with  dynamos  separa- 
ately  excited,  the  boiler  pressure  being  173  lbs.  and 
the  boiler  evaporation  being  9,747  pounds  of  water  per 
one  pound  of  coal.  This  gives  a  consumption  of  1.91 
lbs.  of  coal  per  electrical  horse-power  per  hour,  'an  ef- 
ficiency rarely  attained  in  steam  plants. 

The  "London  Electrician"  of  February  2,  1894,  con- 
tained a  communication  from  Messrs.     Siemens  Pros. 


FIGURE    8— A    WILLANS    CRANK    SHAFT. 

&  Company,  Ltd.,  in  which  reference  was  made  to  tests 
made  by  Prof.  Kennedy,  consulting  engineer,  on  a 
Siemens-Willans  set  for  the  Glasgow  Corporation. 
"We  venture  to  think,"  wrote  Mr.  Al.  Siemens,  Direct- 
or, "that  the  figures  in  the  enclosed  table  are  of  some 
interest  as  to  the  best  of  our  knowledge,  so  high  an  ef- 
ficiency as  88  per  cent,  has  not  been  previously  ob- 
tained. The  curve  which  we  enclose  is  also  remark- 
able." This  is  reproduced  on  this  page,  and  the  results 
of  the  test  are  shown  in  the  following  table: 
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On  page  40  also  appears  the  efficiency  curve  of  the 
Walker  generator  now  in  operation  in  the  Pacific  Pow- 
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er  plant,  which  evidences  the  excellence  of  the  equip- 
ment. 

It  is  interesting  to  note,  in  addition,  the  results  of 
tests  made  by  Prof.  Unwin,  F.  E.  S.,  on  a  triple  expan- 
sion. 40  h.  p.  condensing  Willans  engine,  the  results 
Institute  of  Civil  Engineers,  London,  as  follows: 

Barometer,  lbs.  pressure  per  square  inch. .   .  .     14.58 
Steam  chest  pressure  from  gauge  (absolute). .   184.58 

Condenser  back  pressure 0.75 

Mean  admission  pressure  absolute 175. 

Revolutions,  total  during;  trial 69.420 

■Duration  of  trial,  minutes 180.93 

TVIean  revolutions  per  minute  factual) 383.7 

Total  mean  pressure  referred  to  L.  P.  Cylinder    34.87 

Indicated  Horse  Power 29.84 

Discharge  from  hot  well  per  hour 380.3 

Water  per  I.  H.  P.,  hour 12,74 

An  examination  of  the  Willans- Walker  set  in  op- 
eration at  the  works  of  the  Pacific  Power  Company  im- 
presses one  imeasurably  with  the  perfection  of  the 
combination.  The  apparent  absence  of  any  moving 
part  whatever  except  the  e-overnor  wheel,  the  arma- 
ture and  a  small  portion  of  the  shaft,  and  as  well  as 
the  noiselessness  of  running:,  reminds  one  of  a  direct- 
connected  water  wheel  plant,  except  that  the  steam 
r.lant  makes  even  less  noise  than  the  water  plant. 
Not  a  motion  or  a  steam  carrying  part  is  visible  and 
practically  no  heat  is  radiated  therefrom,  which  of 
course  increases  economy.  At  the  Pacific  Power  plant 
the  Willans-Walker  has  been  in  continuous  service 
from  Sunday  afternoon  to  Sunday  morning 
each  week  since  its  installation,  six  months  ago,  and, 


in  fact,  the  plant  was  installed  for  just  such  service 
and  judging  from  the  records  of  similar  equipments, 
it  is  safe  to  predict  that  it  will  be  capable  of  continu- 
ing under  similar  use  for  years. 

In  conclusion  it  may  be  stated  that  the  installation 
of  five  other  Willans-Walker  sets  similar  to  the  pres- 
ent one  has  been  determined  upon  and,  in  fact,  the 
foundation  for  the  second  set  has  already  been 
erected.  This  will  give  the  Pacific  Power  Company  a 
nominal  capacity  of  3,000  horse  power  and  the  plan  of 
installation  closely  resembles  that  of  the  St.  Pancras 


Diagram  taken  from  air-cushion  cylinder  of  the 
Centrcl-vnlve  Engine,  direct  coupled  to  general 
Electric  Co.  Multipolar  generator. 

Figure  9. 

vestry  station  previously  described.  The  work  of  con- 
struction has  been  carried  out  in  a  most  thorough  man- 
ner by  the  Abner  Doble  Company,  agents  for  both  the 
Walker  and  the  Willans  equipments  and  who  have 
throughout  acted  in  conjunction  with  the  Pacific  Pow- 
er Company  in  the  execution  of  the  engineering  de- 
tails of  this  interesting  and  most  efficient  plant. 
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ABE  MINERAL  LODES  OF  ELECTRICAL  FORMA- 
TION? 


By  Sidney  Sprout. 

Whether  the  souls  of  the  departed  remain  on  earth 
after  death  will  probably  forever  remain  a  disputed 
question,  but  it  is  certain  the  fruits  of  the  minds 
of  some  do  so  remain  in  the  forms  of  writings. 

It  was  thus  that  there  recently  came  to  the  writer 
the  ideas  of  one  in  the  form  of  a  book  written  by  a  long 
since  forgotten  civil  engineer  named  Hopkins,  who 
lived  in  the  early  part  of  this  century  and  in  this  work 
the  author  attributes  the  deposits  of  metals  in  quart/, 
ledges  to  the  action  of  the  earth's  magnetic  lines  of 


A. 


Figure    I.— THE    RELATIONS    OF    ELECTRICITY 
MAGNETISM. 


AND 


force,  giving  in  addition,  very  interesting  descriptions 
of  his  ideas  of  geological  formations.  He  theorizes 
clearly  how  the  quartz  formation  is  of  water  origin,  in- 
stead of  in  accordance  with  the  well  advanced  theory 
that  quartz  owes  its  formation  to  molten  material  be- 
ing forced  up  through  the  Assures  of  the  rock.  The 
latter  idea,  of  course,  follows  the  now  disputed  theory 
that  the  earth  is  a  body  of  molten  matter  with  a  thin 
crust  of  cooled  material  forming  its  surface,  but 
whether  the  former  or  the  latter  theory  is  correct  is 
not  of  necessity  to  be  discussed  now,  but  for  the  pres 
ent  we  will  accept  the  theory  favoring  the  water  for- 
mation of  quartz. 

Hopkins'  book  was  praised  very  highly  by  its  owner, 
Mr.  Almarin  B.  Paul,  M.  E..  who  secured  it  years  ago 
and  who  has  reason  for  believing  it  to  be  the  only 
copy  of  the  work  in  the  United  States.  T~p  to  the 
■present  time  it  has  been  but  hastily  srlanced  th rough, 
but  this  cursory  perusal  has  suggested  an  effort  to 
continue  the  theories  advanced  bv  the  author. 

Although  the  laws  and  orincinles  foverninc  magnet- 
ism and  elpctricitv  are  now  wpII  understood  and  form 
one  of  the  leading  sciences  of  the  present  time,  it  musr 
be  remembered  that  thosp  connecting  fdectricHv  and 
tnasrnetism  are  of  f-omparativelv  recent  date  and  while 
the  author  describes  some  experiments  with  the  sral- 
vam'c  batterv.  thev  arp  insignificant  in  comparison 
with  present  methods  of  eWtro-masrnetic  nioas'TP- 
ments  and  manipulations.  HopVins'  worV.  therefore 
■was  not  nrmreciated  durin"'  his  dav.  proKiblv  bprnnsp 
his  theories  were  too  far  advanced  for  the  times  nnrl 
possibly  because  he  was  himself  not  able  to  satisfac- 
torily explain  them.  His  book  at  least  does  not  majce. 
the  subject  clear  in  the  light  of  the  present,  but  could 


he  have  lived  at  this  day  there  is  no  doubt  but  that  he 
could  have  given  a  very  definite  and  substantial 
theory  of  the  electro-deposition  of  metals  in  the  earth's 
fissures.  The  ideas  gathered  from  Hopkins'  book 
form  the  basis  for  the  following: 

One  of  the  most  difficult  matters  to  explain  to  a  per- 
son having  no  knowledge  of  the  principles  of  electric- 
ity and  magnetism  is  the  distinguishing  features  of 
the  two  forces,  but  it  is  easy  to  remember  that  where- 
ever  magnetic  lines  of  force  and  currents  of  electricity 
exist,  the  former  invariably  crosses  the  latter  at  right 
angles,  or  vice  versa.  This  is  shown  in  the  dynamo  in 
which  the  magnetic  lines  of  force  pass  from  field  to 
field,  cutting  the  armature  wire  at  right  angles  and  in- 
ducing in  it  a  current  of  electricity,  which  is  also  at 
right  angles  to  the  magnetic  lines  of  force.  When  this 
is  understood,  next  consider  the  earth  itself,  which,  as 
every  one  knows,  is  a  huge  magnet,  in  which  the  mag- 
netic lines  of  force  run  from  pole  to  pole,  parallelling 
the  geographical  line  of  longitude.  It  naturally  fol- 
lows, therefore,  that  as  the  magnetic  lines  of  force  in 
the  earth  extend  in  a  northerly  and  southerly  direction, 
the  currents  of  electricity  will  be  at  right  angles  to 
them,  or  mainly  in  an  easterly  and  westerly  direction. 
The  mariner's  compass  proves  the  existence  of  magnet- 
ism in  the  earth,  and  every  telegrapher  can  relate  ex- 
periences demonstrating  the  occurrence  of  earth  cur- 
rents of  electricity. 

To  advance  another  step;  if  the  terminals  of  an  or- 


FIGVKE    -J.— THE    EARTH    AS    A     DYNAMO. 

dinary  batterv  be  immersed  in  any  metallic  solution 
such  as  sulphate  of  copper,  metal  will  be  taken  from 
one  wire — the  positive  one — and  transmitted  electro- 
chemicallv  through  the  solution  and  deposited  upon 
the  negative  wir<\  This  phenomena  embodies  all 
there  is  to  the  phvsical  princiolf  unflerlvin£r  electro- 
plating and  the  electro-dcnosition  of  metals,  and 
wherever  a  current  of  electricity  traverses  a  path 
moistened  with  a  solution  of  nnv  metal,  the  deposition 
of  that  metal  is  bound  to  take  place.  Tt  must  be  clear 
that  the  earth  is  a  husre  dvnamo,  revolving;  in  a  weak 
magnetic  field  and  generating  internal  currents  of  elec- 
tricity that,  thoupii  of  low  potential,  are  of  enormous 
volume  because  of  the  immeasurablv  low  resistance  of 
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the  conductor  travel's  d.  namely,  the  earth  itself.  When 
it  is  understood'  that  it  is  the  ampere  that  causes  the 
precipitation  of  metal  in  the  deposition  bath,  and  that 
the  volume  of  earth  currents  must  reach  millions  and 
millions  of  amperes  which  have  been  flowing  through 
the  countless  ages  of  the  past  even  from  pre-geological 
times,  it  will  be  seen  that  the  theory  which  attributes 
the  existence  of  metal  in  the  earth's  crust  to  electro- 
deposition  can  not  be  attacked  on  the  ground  of  phy- 
sical impossibility. 

Such  enormous  currents  of  electricity  flowing  trans- 
versely around  the  world  must  necessarily  seek  out 
every  possible  path  and  as  the  resistance  of  different 
portions  of  the  earth's  crust  vary  materially  according 
to  its  compositions,  paths  of  current  flow  are  selected 
according  to  the  channels  of  least  resistance  presented, 
for.  in  electricity,  the  shortest  path  is  the  path  of  least 
resistance.  Though  the  trend  of  current  flow  is  paral- 
lel to  the  equator,  its  actual  course  varies  in  different 
locations  because  of  the  existence  of  fissures  and 
strata  of  metal  bearing  rock.  These  fissures  or  ledges 
run  in  all  directions  and  depths  and  all  serve  as  con- 
ductors of  earth  currents,  but  for  convenience,  assume 
as  in  Figure  2,  that  L  L  is  a  crevice  in  the  earth's  sur- 
face, extending  through  the  formation  of  metal  bearing 
rock  R  E.  and  the  vein  of,  say,  iron  ore,  V  V.  If  the 
fissure  L  L  is  filled  with  or  contains  a  solution  of  gold 
in  whatever  quantity  (as  in  ocean  water,  for  instance"!, 
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FIGURE    3.— A    SUGGESTION     OX     THE    FORMATION    OF 
"POCKETS''    AND    -'PAY    SHOOTS. " 

it  will  be  found  that  the  earth  currents  will  take  the 
paths  afforded  by  R  R  and  V  V,  depositing  the  gold 
held  in  solution  in  the  fissure  L  L.     From  the  time  of 
the  creation  this  electro-deposition  process  has  been 
going  on  until  the  fissure  has  become  filled  with  crys- 
tals of  the  solution,  interspersed  with  deposits  of  gold. 
As  water  presses  against  the  sides  of  a  vessel  when 
crystallized  by  freezing,  so  do  these  crystals  become 
forced  together  under  such  enormous    pressure  as  to 
change  their  form  from  that     of  crystals     to  that  of 
quartz.     Sometimes  the  action  of  the  pressure  is  such 
as  will  grind  the  gold  to  small  particles;  sometimes 
grinding  does  not  occur,  when  the  deposited  gold  re- 
mains as  a  free  vein;  again,  if  the  sides  of  the  fissure 
are  soft,  or  if  they  ever  were  soft,  the  deposit  of  gold 
grows  larger  and  larger    and    a  "pocket"  of     gold  is 
formed  at  the  intersection  of  the  fissure  L  L  and  the 
vein  of  (in-  V  V,  as  seen  in  Figure  R.      If  on  the  other 
hand,  the  deposit  occurs  at  the  intersection  of  the  fis- 
sure L  I.  and  the  formation  of  metal  bearing  rock  R 
R.  of  a  moist  nature,  a  good  "pay  shoot"  will  occur  as 
in  Figure  3. 


According  to  this  theory,  if  a,  ledge  runs  north  and 
south  (or  nearly  so),  and  is  crossed  approximately  at 
right  angles  by,  say,  a  vein  of  iron  ore.  one  may  expect 
to  find  at  the  intersection  a  "pocket,"  while,  if  it  crosses 
a  strata  of  metallic  rock,  the  intersection  will  probab- 
ly prove  to  be  a  "pay  shoot." 

The  writer,  not  being  familiar  with  mining,  can  not 
say  that  these  are  the  conditions  as  mining  engineers 
find  them,  but  feels  that  the  idea  may  bring  out  the 
views  of  those  interested,  possibly  with  the  result  that 
new  and  more  efficient  methods  of  locating  deposits  of 
metal  may  be  adopted  which  will  prove  to  be  more  cer- 
tain and  far  less  costly  than  the  present  mode  of  sink- 
ing expensive  shafts  or  boring  experimental  tunnels. 


personal 


Dr.  F.  A.  C.  Perrine  and  family  are  spending  the 
summer  at  the  home  of  his  parents  in  Freehold,  N.  J. 

Mr.  F.  V.  T.  Lee,  of  Stanford's  '97  class  in  electrical 
engineering,  has  become  associated  in  the  engineering, 
staff  of  Mr.  Jno.  Martin.  Pacific  Coast  agent  of  the 
Stanley  Company. 

Mr.  Leon  Porsh.  one  of  the  pioneers  of  Edison  in- 
stallation, has  returned  to  San  Salvador,  Central 
America,  after  a  visit  of  a  month  or  more  in  San  Fran- 
cisco. His  exceptional  ability  as  an  installing  electri- 
cal engineer  has  won  a  very  lucrative  business  for  him 
in  that  city. 

Mr.  C.  C.  Chesny,  of  the  Stanley  Electric  Manufac- 
turing Company,  and  who  has  won  fame  and  fortune 
through  the  "S.  K.  C,"  (Stanley,  Kelley,  Chesny)  sys- 
tem of  that  concern,  has  spent  a  fortnight  in  San  Fran- 
cisco visiting  the  various  transmission  plants 
in  California  and  returned  East  on  June  16th. 

Mr.  W.  Stuart  Harrison,  electrician  for  the  Oriental 
Telegraph  Company,  with  headquarters  at  Hong 
Kong,  passed  through  San  Francisco  last  month  en 
route  for  London,  whither  he  goes  for  a  period  of  rest 
and  recreation.  The  week  spent  by  Mr.  Harrison  in 
San  Francisco  won  for  him  many  friends  who  look 
upon  his  brief  sojourn  here  as  a  rudeness  of  fate  in 
that  it  was  so  verv  short. 


CENTRAL  COXDEXSERS. 


There  is  a  growing  tendency  in  some  large  power- 
plants  to  introduce  condensers  of  the  so-called  "cen- 
tral" type,  one  large  condensing  apparatus  being  used 
to  maintain  a  vacuum  into  which  all  the  various  en- 
gines, pumps  and  compressors  discharge  their  exhaust 
steam.  This  central  condenser  has  its  own  air  and 
circulating  pump,  and  forms  a  sort  of  negative  gener- 
ator at  the  opposite  end  of  the  power  chain  from  the 
boiler,  with  a  steady  "pull,"  so  to  speak,  upon  all  the 
motors  in  the  establishment.  Apart  from  the  general 
economy  of  the  use  of  a  condenser,  "central"  conden- 
sers possess  the  additional  advantage  that  a  great 
number  of  small  engines,  pumps,  and  the  like,  which, 
in  ordinary  plants,  would  be  puffing  and  barking  away 
into  the  atmosphere,  are  operated,  condensing  as  a 
matter  of  course  when  there  is  a  general  vacuum  tank 
at  hand.  Such  central  condensers  might  be  profitably 
installed  wherever  there  is  sufficient  water  available. 
— Cassier's  Magazine. 
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THE  GOVERNMENT  OF  WATER  POWER.— I. 


By  Mark  A.  Eeplogle,  Engineer. 

The  regulation  of  the  speed  of  a  water-wheel  in  a 
power  plant  is  determined  by  four  distinct  factors: 

1.  Changes  in  load  or  requirements  for  power; 

2.  Time  required  for  gravity  to  generate  power; 

3.  Capacity  of  the  plant  for  stored  energy;  and, 

4.  The  governor  or  mechanism  that  should  auto- 
matically combine  the  above  three  factors  in  such  a 
manner  as  to  obtain  even  speed  or  good  regulation. 
These  factors,  clearly  defined,  are  bases  from  which  in- 
telligent calculations  can  be  made  showing  the  pos- 
sible efficiency  of  government  in  any  water-power 
plant.  j 

Let  it  be  understood  that  the  word  "government"  re- 
fers to  that  regularity  of  motion  or  speed  that  is  so  de- 
sirable and  necessary  in  our  finest  manufacturing  and 
electrical  power  plants.  Absolutely  uniform  speed 
can  be  maintained  only  when  there  is  no  change  in  the 
power  supply  and  no  change  in  the  friction  or  work  of 
the  plant;  but  if  the  above  factors  are  carefully  con- 
sidered and  judiciously  manipulated  or  applied,  the 
variations  of  speed  may  be  so  reduced  that  the  results 
can  be  called  perfect  government. 

The  speed  of  a  plant  at  all  times  is  a  resultant  of  op- 
posing forces  establishing  an  equilibrium  or  balance. 
The  power  supply  has  a  tendency  to<  increase  speed 
and  the  work  has  a  tendency  to  decrease  it.  Speed 
may  be  varied  by  increasing  the  power  supply  or  by 
decreasing  the  power  supply;  by  increasing  the  am- 
ount of  work  performed,  or  by  decreasing  the  amount 
of  work  performed ;  and  any  one  of  the  above  changes 
causes  instantly  a  change  in  the  speed;  but  the  amount 
of  change  in  speed  depends  entirely  upon  the  amount 
of  change  in  load,  the  time  it  takes  gravity  to  generate 
power,  the  quantity  of  energy  in  store,  and  the  opera- 
tion of  the  governor  in  opening  or  closing  gate. 

Since  it  is  impossible  for  any  automatic  governor  to 
change  the  power  supply  at  the  instant  a  change  has 
been  made  in  the  load  or  work  of  a  power  plant,  it  is 
very  plain  that  there  must  be  fluctuations  in  the 
speed.  The  problem  of  government  is  to  narrow  these 
fluctuations  to  such  an  extent  that  the  speed  will  be 
constant  as  far  as  practical  operation  is  concerned. 
The  finest  government  ever  obtained  consisted  of 
changes  in  speed,  but  within  narrow  limits.  The 
speed  of  a  well  governed  single-crank  engine  changes 
four  times  every  revolution. 

The  first  factor  in  governing,  "the  changes  in  load," 
is  a  variable  one,  and  is  limited  only  by  the  character 
of  the  work  done  by  the  water-wheel.  The  changes 
may  range  from  zero  to  the  full  power  of  the  wheel  in- 
stantly, making  government  a  more  difficult  problem 
than  it  would  be  if  the  changes  were  limited  in  num- 
ber or  quantity.  It  is  plain  that  if  an  even  speed  is 
retained  when  a  change  in  load  is  made,  there  must  be 
at  the  same  instant  a  corresponding  change  in  the 
power  supply.  This  is  an  impossibility  in  automatic- 
governing,  for  several  reasons:  the  speed  must  change 
in  order  to  inspire  the  speed  governor;  following  this, 
the  speed  governor  causes  the  valve  or  gate-moving 
mechanism  to  operate,  which  operation  requires  time; 


and  again,  it  requires  time  for  gravity  to  overcome  the 
inertia  01  the  increased  quantity  ot  water  mat  must 
pass  tnrougn  tne  wneel  oetore  an  increase  in  power 
can  be  iiaa.  .During  ail  tnis  tune,  tne  speed  01  plant 
lias  been  decreasing  11  tlie  load  was  increased,  or  in- 
creasing it  tiie  load  was  decreased,  and  the  amount  of 
change  m  speed  depends  entirely  uj>on  what  ratio  the 
change  in  load  bears  to  the  stored  energy  in  the  mov- 
ing parts  of  the  plant.  A  heavy  change  m  load  will  of 
course  cause  a  greater  change  in  speed  before  the  pow- 
er supply  is  changed,  than  a  light  change  in  load.  The 
problem  is,  therefore,  to  proportion  properly  the  power 
storage  to  the  changes  of  load  that  must  be  imposed 
upon  the  plant,  because  this  power  storage,  or  the  ca- 
pacity to  store  power,  must  take  care  of  ail  changes  in 
load  until  the  power  supply,  or  gravity  effects,  can 
compensate  for  said  changes. 

The  second  factor,  "time  required  for  gravity  to  gen- 
erate power,"  is  more  constant  than  the  hrst.  In  fact, 
the  limits  are  established  in  the  construction  of  the 
water-power  plant,  and,  of  course,  remain  so.  The  point 
we  wish  to  emphasize  most  in  the  time  requirements 
is  the  inertia  and  momentum  effects  of  the  water. 

A  locomotive  can  propel  a  train  of  cars  at  a  rapid 
speed;  but  it  takes  time  to  acquire  such  speed.  When 
the  locomotive  has  brought  enough  pressure  to  bear 
upon  the  train,  it  moves,  at  iirst  slowly,  but  keeps  in- 
creasing in  speed  often  many  seconds  before  it  reaches 
full  motion.  The  locomotive  may  be  limited  in 
strength  to  250  H.  P.  per  second.  The  train  in  full 
motion  may  represent  25,000  H.  P.  for  a  second.  In 
such  case,  it  will  take  the  locomotive  100  seconds  to 
bring  the  train  to  speed  if  we  do  not  consider  the  f  ric- 
tional  losses.  Water  has  no  power  in  itself;  but  must 
be  put  in  motion  by  gravity  in  the  same  manner  that 
the  locomotive  starts  the  train  of  cars,  and  a  long 
train  of  water  acted  upon  by  a  constant  gravity  effect, 
is  put  in  motion  in  the  same  manner  that  the  train  of 
cars  is  by  the  locomotive.  It  is  plain,  then,  that  the 
time  element  must  be  considered  in  the  government  of 
water-power.  The  water-wheel  cannot  furnish  power 
until  it  brings  to  rest  the  water  to  which  gravity  has 
given  motion,  and  it  can  receive  no  power  from  the 
water  until  the  water  has  sufficient  motion  for  the 
moving  wheel  to  retard.  It  is  also  plain  that  there 
must  be  changes  in  the  flow  and  velocity  of  water  for 
every  change  made  in  the  load  of  the  water-wheel;  also 
the  change  in  the  flow  of  water  must  occur  before 
there  can  be  a  change  in  the  power  supply. 

It  is  well  known  that  water  has  practically  no  elas- 
ticity; hence,  if  enclosed  in  a  long  pipe,  the  whole  body 
must  be  put  in  motion  at  the  same  time.  If  the  pipe 
or  flume  consists  of  several  hundred  feet  of  horizontal 
length  and  only  a  few  feet  of  vertical  pipe  or  "head" 
which  alone  gives  gravity  effects  on  the  wheel,  it  is  a 
similar  proposition  to  the  locomotive  and  train  of  cars. 
It  is  very  evident,  then,  that  long  horizontal  pipes 
should  be  avoided  in  order  to  reduce  to  a  minimum  the 
time  required  to  get  gravity  effects,  because  the  speed 
of  water-wheels  will  keep  changing,  after  a  change  in 
load,  until  the  effects  from  gravity  can  correct  it  in  the 
power  supply. 

Gravity  effects  at  best  are  very  slow  as  compared 
with  steam,  and  for  this  reason  a  water-power  is  han- 
dicapped in  the  matter  of  government.  The  logical 
conclusion  is,  that  in  water-powers  the  water  or  power 
supply  should  all  be  under  the  direct  action  of  gravity 
and  move  in  line  with  it.  This  reduces  the  time  nec- 
essary to  furnish  increased  or  decreased  power,  to  the 
shortest  limit. 
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EDITORIAL. 


It  is  difficult  to  gauge    the  value  of 

.  the  service  rendered  to  an  advertiser  by 

a  periodical  for  the  reason  that  its  pub- 
FAVOR 

lisher  has  no  means    for    determining 

SOLICITED.  tlie  amount  of  business  that  an  "ad." 
brings.  The  advertising  pages  of  a  pa- 
per hold  the  position  of  a  solicitor  for  business,  but  the 
advertiser  is  the  only  party  to  the  contract  who  has 
any  facilities  whatever  for  approximating  the  amount 
of  business  brought  either  directly  or  indirectly  by  any 
particular  advertising  medium,  and  even  his  facilities 
are  closely  restricted  for  it  is  not  a  rule  that  he  knows 
the  source  from  which  an  order  is  derived. 

It  is  important  to  the  advertiser  that  he  learn  the 
value  of  each  advertising  medium  and  it  is  of  double 
importance  to  the  publisher  that  his  publication  should 
receive  the  credit  for  any  and  all  inquiries  or  orders 
given  through  his  medium. 

A  very  simple  favor  then  is  asked  of  all,  viz.,  will 
you  kindly  mention  "The  Journal  of  Electricity"  in 
writing  to  the  advertisers  in  its  pages. 

It  costs  jovl  nothing  and  it  renders  both  advertiser 
and  the  proprietor  a  highly  valued  service. 


A 
NOVEL 


In  these  days  of    cleverest    competi- 
tion, the  best  man  wins  provided    his 
prices  are  lowest  and  his  qualities  are 
highest,  but  rarely  are  these  requisites 
ENDORSEMENT.    commne(i  jn  g0  novel  a  manner  as    oc 

curred  in  the  recent  awarding  of  the 
contract  for  the  electrical  equipment  for  the  Southern 
California  Power  Company.  The  installation  is  one 
of  extraordinary  note  as  this  initial  plant  is  to  consist 
of  four  1,000  horse  power,  1,000-volt  generators,  feed- 
ing step-up  transformers  which  deliver  current  to  the 
line  at  33,000  volts  for  transmission  to  Los  Angeles, 
81  miles  distant. 


The  bidding  was  confined  to  three  companies,  one,  of 
which  the  Stanley  company,  has  made  a  specialty  of 
the  development  and  perfection  of  inductor  genera- 
tors. The  buyer,  who  installed  the  first  three  phase 
plant  in  the  country,  has  had  long  experience  in  trans- 
mission work,  and  steadfastly  maintained  the  opinion 
he  had  formed  of  the  superiority  of  the  inductor  type 
over  rotating  field  generators,  and  the  award  was  con- 
ceded to  the  Stanley  company  when  the  two  remaining 
companies  captured  the  prize  by  modifying  their  bids 
so  as  to  install  inductor  type  apparatus  at  the  figures 
already  submitted  for  less  recent  forms  of  equipments. 

Thus  did  the  Stanley  company  lose  the  contract, 
but  it  is  doubtful  if  the  pecuniary  loss  it  suffers  will 
not  be  returned  to  it  a  hundred  fold  by  this,  the  most 
radical  and  far-reaching  endorsement  which  any  elec- 
trical company  in  America  has  ever  been  forced  to 
give  the  ideas  of  a  competitor. 


The  attention  of  a  great  portion  of 
THE  *"^e  Metrical  fraternity  of  the  country 

is  at  present  wrapped  up  in  a  consider- 
BERLINER  ..  -  .,  ,     ,  ,       i      ,        -  . , 

ation  of  the  probable  effects  of  the  re- 

C0NS0LATI0N.  ceut  decision  of  the  Supreme  Court  of 
the  United  States,,  which  held  that 
Berliner  did  not  obtain  the  notorious  transmitter 
patent  of  November  17,  1891,  by  fraud.  The  decision 
observed  that  "a  wisdom  born  after  the  event  is  the 
cheapest  of  all  wisdom"  and  so,  now  that  the  court's 
findings  have  appeared,  it  is  looked  upon  as  a  simple 
case  and  one  upon  which  the  court  rendered  a  most 
righteous  verdict,  for  without  a  particle  of  evidence, 
either  direct  or  indirect,  supporting  the  allegation, 
how  could  the  charge  of  fraud  be  sustained? 

It  is  simply  justice  that  in  every  instance  the  burden 
of  proof  shall  fall  on  the  accuser,  hence  those  who  feel 
instinctively  that  fraud  has  beeu  practiced  by  the 
American  Bell  Telephone  Company,  one  way  or  an- 
other, in  the  matter  of  the  Berliner  patent,  have  no  re- 
course at  law  but  they  are  nevertheless  privileged  to 
their  own  opinions.  These  people  too,  and  there  are 
legions  of  them,  intuitively  feel  that  the  whole  af- 
fair which  called  forth  the  late  Berliner  decision,  was 
a  supposititious  suit — that  it  was  conceived  in  sin  and 
born  in  iniquity;  that  the  sin  was  that  of  artful  ma- 
chination and  the  iniquity,  that  of  illegitimate  profit. 
Of  this  there  is  of  course  no  evidence  extant,  not  a 
"scintilla"  as  the  court  has  said,  but  many  will,  never- 
theless, feel  a  moral  conviction  that  assumptions  long 
this  line  are  well  grounded. 

The  facts  of  the  case  are  that  the  Court  did  not  pass 
upon  the  question  except  the  allegation  of  fraud  in  the 
issuance  of  the  patent,  hence  its  validity  is  yet  unde- 
termined. Moreover,  the  present  attitude  of  the  Bell 
Company  seems  to  indicate  that  it  proposes  to  prevent 
if  possible,  the  adjudication  of  the  validity  of  the  Ber- 
liner patent,  evidently  fearing  an  adverse  outcome 
and  believing  that  the  patent  will  render  greater  ser- 
vice as  a  bogy  than  as  a  bludgeon.     The    telephone 
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situation  may  be  epitomized  as  a  struggle  between 
the  popular  bent  and  an  astute  corporation,  wherein 
tlie  loriner  is  simply  battling  for  its  right  of  existence. 
The  expression  "its  right '  is  used  as  there  is  every  rea- 
son to  believe  that  tne  courts  will  nulil'y  the  patent, 
particularly  because  of  the  expiration  of  the  iUhglish 
patent  on  January  8,  lSai,  as  provided  under  Section 
4887  of  the  revised  Statutes. 

A  further  evidence  of  the  lameness  of  the  Berliner 
patent  is  developing  in  the  attitude  of  the  only  electri- 
cal periodical  that  has  been  charged  with  being  the 
official  organ  of  the  American  .Bell  Telephone  Com- 
pany, namely,  "Electrical  Engineering."  This  paper 
which  has  steadfastly  sustained  the  monopoly  and  as 
steadfastly  discouraged  opposition  enterprises,  has, 
since  the  rendering  of  the  Berliner  decision,  stooped 
to  the  vituperation  of  a  leader  of  the  independent  tel- 
ephone movement,  Mr.  James  E.  Keelyn,  .President  of 
the  Western  Telephone  Construction  Company  of 
Chicago.  The  decadence  of  "Electrical  Engineering" 
from  its  original  high  plane  of  excellence  in  technical 
literature,  to  the  indesputible  bias  and  rancor  of  its 
present  editorials  on  the  telephone  situation  is  lament- 
able, but  it  is  not  so  noteworthy  as  is  the  evident  ex- 
tremity of  the  Bell  Company,  which  thus  finds 
personal  abuse  a  weapon  necessary  to  its  warfare. 

The  decision  of  the  highest  tribunal  in  the  land  on 
the  question  of  fraud  has  afforded  a  measure  of  conso- 
lation and  solace  to  the  Bell  Company,  but  when  the 
Court  acts  on  the  validity  of  the  Berliner  patent,  then 
will  come  a  winter  of  discontent  for  this  most  crafty 
of  corporations. 


That  difficulties  of  practically  an  in- 

ENGINEERING    operable  nature  beset    the    introduc- 

tion  of  many  engineering     enterprises 

DIFFICULTIES     .^  china  .g  Qot  doubted  by  those  famil. 

IN  CHINA.  iar  witn  tne  situation  in  that  far-off 
country  and  it  is  an  oft-told  tale  that 
one  of  the  greatest  set-backs  of  this  nature  is  the  fan- 
atical superstition  of  the  natives  who  check  if  not  act- 
ually prevent  the  erection  of  poles  and  wires  because 
of  the  unholy  shadows  they  cast.  Each  traveller 
knows  of  this  superstition  and  vouches  for  the  ob- 
stacles it  presents,  but  as  the  devout  Chinaman  does 
not  object  to  shadows  falling  011  the  earth  provided  it 
does  not  defile  a  spot  under  which  moulds  the  bones  of 
a  departed  friend  or  kinsman,  there  is  a  way  out  of 
the  difficulty  as  the  existence  of  telegraph  and  tele- 
phone companies  shows. 

The  accursed  custom  which  poles  have  of  casting- 
blighting  shadows  will  probably  not  prove  so  great  a 
barrier  to  the  introduction  of  electric  railway  enter- 
prises will  the  combined  opposition  of  the  telegraph 
and  telephone  companies  which,  owing  to  their  priori- 
ty, perpetrate  a  dog  in  the  manger  policy  rather  than 
reconstruct  their  systems  so  that  disturbances  from 
railway  return  circuits  will  be  prevented.  Trans- 
mission projects,  too,  will  probably  meet  like  opposi- 


tion, and  indeed  the  experiences  have  thus  far     been 
tnat  tne  serious  mention  ol  a  new  electric  railway  en- 
terprise in  China  brings  iroin  the  companies  named  the 
intimidation  that  the  installation  or  a  railway  ortrans- 
mission  or  alternating  current  syscein  will  mean    tne 
giving  up  01  tne  telephone  ana  teiegrapns,  lor,    they 
say,  it  is  impossible  lor  ooth  to  ue  operuceu  in  tne  same 
territory,     xhe    citizens     or     enligntened       countries 
wherein  each  city  ot  importance  contains  practically 
every    commercial     application  of     electricity,     eacn 
woriiing  without  interierence  with  the  other,  will  rec- 
ognize this  as  a  rare  specimen  of  corporate  bosh,  but 
it  placates  slow-going  unina  and,  in  lulling  it  baciv    to 
sleep,  tolls  the  Knell  ot  another  projected  enterprise. 
Assuming  that  an  electric  railway  company,  for  in- 
siance,  should  sufficiently  warm  itself  into  the  good 
favors  of  the  numerous  mandarins,  who  sway  Chinese 
officialdom  as  best  pleases  their  moods  and  purses,  so 
that  it  could  withstand  the  freeze-out  sorties    of    the 
telegraph  and  telephone  companies,  and  should,  more- 
over, with  ominpotent  zeal,  at  last  succeed  in  erecting 
its  poles  here  and  there     so  that     the    soul- blasting 
shadows  from  poles  and  wires  ne'er  could  tali  on  grave 
or  on  house  with  sickness  or  prospective  confinement, 
the  ability  thus  far  acquired  might  enable  the  build- 
ing and  operation  of  an  electric  road  through  the  nar- 
row  tortuous   rat-ways   ycieped  streets,    in  China,  a 
two-foot  passageway  gives  perfect  satisfaction  as    an 
alley;    if  it  have  a  width  of  six  feet  or  so,  it  is  dignified 
to  a  street,  while  ten  feet  is  an  avenue  and  twelve  feet 
is  a  boulevard  indeed.     Considering  the  prejudice  with 
which  aristocricy  the  world  over  regards  the  deface- 
ment of  its  boulevards  by  the  "unsightly"  trolley,  one 
must  conclude  that  the  railway    system    of  a  Chinese 
city  will  perforce,  be  relegated  to  its  streets  and  ave- 
nues, where  it  would  doubtless    be  beset  by    troubles 
distinctively  its  own.     Then  the  density  of  the  moving- 
population  that  ceaselessly  worms  over  each  inch    of 
every  thoroughfare  and  the  sacred  funeral  procession 
that  insures  the  eternal  happiness  of  the  dead  accord- 
ing to  the  measure  of  pomp  and    gorgeousness    dis- 
played, to  the  quality  of  the  incense  of  burning  sandal 
or  odorous  punk,  to  the  quantity  of  smoking    pig,  of 
steaming  rice  and  of  garlicky  chicken  and  to  the  vol- 
ume of  wail  set  up  by  the  hired    mourners !       To  ob- 
struct the  way  of,  or  to  cast  a  shadow  upon,  such    a 
cortege  would  entail  the  eternal    damnation    of    the 
dead  and  what  could  the  poor  street  car  man  do? 

Then  again,  human  life  is  held  in  low  esteem  in 
China — except  when  the  prospect  of  "blood  money" 
exhorbitantly  inflates  its  value.  The  sportsman  who 
would  shoot  quail  or  snipe  must  look  sharp  lest  his 
shot  perforate  the  vitals  of  the  mongol  who  rises  as 
from  the  ground  in  front  of  the  gun,  courting  death 
that  his  family  may  bleed  the  slayer  for  the  life-long 
affluence  of  a  settlement  for  Ave  hundred  dollars  or 
so.  With  the  "deadly  trolley"  abroad  in  the  land  of 
the  Celestial,  one  may  well  stand  aghast  at  the 
thought  of  the  extent  to  which  the  mania  for    being 
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killed  under  its  relentless  wheels  woud  be  developed 
there.  Verily,  the  path  of  the  street  railway  man  in 
China  is  beset  with  entangling  Tines  and  vicious 
thorns  and  ragged  rocks  of  unwieldly  weights. 

Some  day  the  dawn  of  knowledge  will  break  the 
blackness  of  the  polar  night  that  has  ever  enveloped 
China;  then  in  the  bright  sunlight  of  civilization  will 
awaken  its  millions  upon  millions  of  people  and  warm 
into  life  and  usefulness  its  mighty,  though  dormant, 
resources.  Until  then,  it  does  not  appear  that  the 
Flowery  Kingdom  will  hold  forth  any  Utopian  induce- 
ments either  to  foreign  labor  or  to  foreign  capital. 


passing  Qommeni 


An  Editorial  Review  of  Current  Events  and  (Jam temporary 
Publications. 


SHALL  PLANT  COSTS  CONFORM  TO  FUEL 
COSTS? 

Power  station  engineers  will  not  be  slow  to  grasp 
the  significance  of  the  idea  which  led  Mr.  R.  J.  Hill, 
Chief  Engineer  of  the  Chicago  City  Railway,  to  install 
simple  non-condensing  engines,  instead  of  compound 
or  condensing  engines,  and  rope  transmission  drives  in- 
stead of  direct  connected  generators  in  the  new  power 
house  of  that  company.  This  is  to  be  the  largest  elec- 
tric plant  of  its  kind  in  the  country  and  is  fully  de- 
scribed in  a  late  number  of  "Power",  which  points  out 
that  Mr.  Hill,  after  a  thorough  canvass  of  other  sta- 
tions and  a  study  of  the  results  obtained,  concluded 
that  at  the  present  relative  prices  of  fuel  and  machin- 
ery, a  better  ultimate  efficiency  would  result  in  this 
particular  instance  by  adopting  a  plan  of  installation 
which,  on  its  face,  looks  like  ignoring  the  improve- 
ments and  developments  of  the  past  decade. 

Whether  Mr.  Hill's  expectations  of  being  able  to  run 
the  plant  at  greater  economy  are  to  be  realized  re- 
mains to  be  seen  but  this  much  is  certain  that  the 
mania  for  burdening  a  plant  with  high-priced  machin- 
ery for  the  sole  purpose  of  economizing  low-priced  fuel 
is  liable  to  be  carried  to  an  unwarranted  extreme. 
There  is  much  to  be  said  on  the  question,  both  pro  and 
con,  and  the  outcome  will  be  awaited  with  unabated 
interest  by  the  engineers  of  those  communities  blest 
with  cheap  coal,  and  should  Mr.  Hill  be  wrong  in  his 
convictions,  which  seems  to  be  very  improbable,  he 
will  nevertheless  have  won  for  himself  enviable  dis- 
tinction as  a  deep-thinking  engineer  with  rare  courage 
to  execute  his  bold  convictions. 


A  MANUFACTURER'S  RIGHTS  UPHELD. 


American  manufacturers  will  feel  more  than  usual 
interest  in  the  decision  recently  rendered  by  an  Eng- 
lish court,  under  which  the  firm  of  Sugden,  Pound  & 
Wagner,  former  selling  agents  for  the  Magnolia  Metal 


Company  (of  New  York)  in  Europe,  and  which  traded 
under  the  name  of  the  Magnolia  Anti-Friction  Com- 
pany of  Great  .Britain  by  special  permission  of  the  par- 
ent company,  has  been  dispossessed  of  the  agency  and, 
together  with  other  persons  and  concerns,  have  been 
perpetually  enjoined  from  continuing  the  fraudulent 
business  of  making  an  anti-friction  metal  and  branding 
it  with  the  trade  mark  of  the  Magnolia  Metal  Company 
of  New  York,  imitating  its  ingots,  marking  the  boxes 
in  which  the  metal  is  packed:  "Made  in  the  United 
States,"  and  otherwise  deceiving  and  imposing  upon 
purchasers  of  anti-friction  metal  in  Great  Britain  and 
Europe.  The  appeal  taken  from  the  injunction  re- 
ferred to,  was  tried  before  the  Court  of  Appeals,  Lord 
Esher  presiding,  and  the  perpetual  injunction  granted 
by  Justice  Collins  was  confirmed.  It  was  in  this  trial 
that  Lord  Esher  denounced  the  action  of  the  parties 
above  named  and  characterized  their  performances  as 
"a  disgusting  fraud." 

The  piracy  which  leads  not  only  to  the  appropriation 
of  a  trade  mark,  but  also  to  the  wholesale  manufac- 
ture and  sale  of  a  spurious  product  under  convincing 
representations  that  it  is  the  genuine  material,  cannot 
be  too  strongly  condemned  and  now  that  the  English 
Courts  have  declared  that  justice  must  prevail,  the 
suits  which  have  been  brought  by  the  Magnolia  Metal 
Company  in  American  Courts  against  infringers  will 
give  wholesome  publicity  to  the  wrongs  that  American 
manufacturers  suffer  at  the  hands  of  foreign  as  well  as 
domestic  competitors. 


LIQUID  AIR  AND  POWER  TRANSMISSION. 


That  man  is  only  upon  the  threshold  of  some  of  the 
sciences  is  evidenced  by  the  points  brought  out  by  Mr. 
Edward  A.  Rix  in  the  conclusion  of  a  lecture  delivered 
to  the  engineering  students  of  the  Leland  Stanford, 
Junior,  University  on  May  3rd  last,  and  which  is  repro- 
duced on  another  page  of  this  number,  concerning  ex- 
periments with  liquified  air  or  "aerine,"  as  the  lecturer 
states  it  is  to  be  called.  The  matter  is  best  brought 
out  in  Mr.  Rix's  own  words.  After  discussing  the  use 
of  compressed  air  for  mining  purposes  and  attributing 
the  commercial  production  of  aerine  to  Mr.  Charles 
E.  Tripler  of  New  York,  more  than  twelve  months  ago, 
Mr.  Rix  proceeded  to  describe  experiments  recently 
made  in  his  presence  in  New  Y'ork  as  follows: 

"I  look  upon  the  commercial  production  of  aerine  as 
a  very  important  discovery,  and  I  think  the  future 
question  of  economy  in  motive  power  is  intimately  as- 
sociated with  this  liquid.  Compressed  air,  at  pres- 
sures ranging  from  1,000  pounds  upward,  is  conducted 
from  an  air  receiver  through  a  small  pipe,  is  refriger- 
ated to  expel  its  moisture,  and  is  then  conducted  into 
the  apparatus  which  liquifies  it  completely,  without 
the  use  of  chemicals  of  any  kind,  and  it  flows  from  this 
apparatus  in  a  stream  about  the  size  of  a  lead  pencil 
(in  the  apparatus  which  I  saw)  into  a  glass  insulated 
receptacle,  containing  about  two  gallons.     I  saw  this 
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receptacle  filled  in  a  very  short  time.  Of  course,  while 
in  an  open  vessel  aerine  has  no  pressure,  but  its  tem- 
perature is  approximately — 385  deg.  Fahr.  Inasmuch 
as  it  is  boiling  rapidly  on  the  surface,  owing  to  its 
absorption  of  heat  from  the  atmosphere,  it  looks  like 
carbonated  milk  on  the  surface,  but  upon  dipping  some 
of  it  out  in  a  glass  and  observing  its  color  through  the 
glass,  it  has  very  much  the  appearance  of  ordinary 
water,  and  about  the  same  weight.  Its  temperature 
is  very  deceptive,  for  as  it  runs  from  the  condenser 
one  may  allow  it  to  trickle  over  the  fingers  for  a  short 
space  of  time,  and  it  appears  to  have  the  atmospheric 
temperature.  The  sensation  is  very  much  like  push- 
ing one's  hand  into  a  bag  of  feathers  or  into  a  mercury 
bath,  allowing,  of  course,  for  the  difference  in  weight 
between  the  mercury  and  the  aerine.  If,  however, 
you  immerse  your  hand  in  the  liquid  a  sufficient  time 
to  establish  a  contact,  the  flesh  would  be  burned,  the 
same  as  if  it  were  exposed  to  440  degrees  of  heat, 
measured  above  the  atmospheric  temperature.  If  a 
test  tube  of  H  inches  diameter,  having  a  couple  of 
pounds  of  mercury  in  the  bottom,  is  immersed  in  aer- 
ine, the  mercury  will  be  frozen  solid  in  a  few  seconds, 
and  may  be  hammered  out  and  otherwise  manipulated 
the  same  as  lead.  An  alcohol  thermometer  of  large 
size  will  be  frozeu  instantly  upon  being  immersed  in 
the  liquid,  while  it  will  take  several  minutes  to  thaw 
out  the  small  bulb  of  this  thermometer  by  covering  it 
with  the  palm  of  the  hand. 

"A  tablespoonfal  of  aerine  poured  on  about  a  fluid 
ounce  of  whisky  will  freeze  it  at  once  into  flat  scales, 
giving  the  whole  the  appearance  and  color  of  cyanide 
of  potassium.  This  may  be  emptied  out  on  a  table  and 
will  remain  frozen  in  that  condition  for  fully  five  min- 
utes. A  teacupful  of  aerine  poured  on  top  of  a  tank 
of  cold  water  goes  into  its  spheroid  state  instantly  in 
globules  of  about  half  the  size  of  ordinary  marbles, 
which  fly  around  on  the  surface,  leaving  a  trail  of 
white  vapor  behind  them.  A  handkerchief  saturated 
with  the  liquid  will  be  charred  and  destroyed  as  if  it 
were  put  in  the  oven  and  browned,  though  no  change 
of  color  is  apparent.  Its  evaporation  is  quite  slow  and 
it  may  be  carried  about  for  a  number  of  hours  in  au 
open  vessel  without  entirely  disappearing.  It  probab- 
ly represents  a  compression  of  about  700  atmospheres 
and  would  therefore,  in  a  confined  space  and  at  60  deg. 
temperature,  represent  a  pressure  of  somewhere  from 
ten  to  twelve  thousand  pounds  to  the  square  inch. 

"Just  what  aerine  has  to  do  with  thermodynamics 
I  must  leave  to  conjecture  at  present,  for  I  am  not  per- 
mitted to  say,  but  I  know  of  some  and  look  for  many 
other  remarkable  developments.  For  transmission 
purposes  there  seems  to  be  no  reason  why  aerine 
should  not  be  pumped  through  an  insulated  pipe,  the 
same  as  water.  When  this  becomes  possible,  the  dia- 
meters of  pipes  to  transmit  large  horse-powers  would 
be  exceedingly  small.  For  instance,  inasmuch  as  one 
pound  of  air  will  yield,  in  properly  reheated  engines, 
about  1.6  horse-power,  a  thousand  horse-power  would 


require  020  pounds  of  air  or  aerine  per  minute.  This 
020  pounds  would  occupy  a  space  of  but  ten  cubic  feet. 
The  transmission  pipe,  then,  would  have  to  convey  ten 
cubic  feet  per  minute.  Let  us  say  the  transmission 
is  for  five  miles.  It  is  easy  to  calculate  from  ordinary 
hydraulic  formulae  that  a  three-inch  pipe  would  con- 
vey this  power  with  a  pumping  pressure  at  the  point 
of  supply  of  200  pounds.  The  only  pressure  which  the 
pipe  would  have  to  resist  would  be  the  pumping  pres- 
sure, consequently  ordinary  gas  pipe  or  tubing  could  be 
used,  the  cost  of  which,  together  with  its  insulation, 
would  be  an  insignificant  figure  in  comparison  to  the 
horse-power  it  would  transmit." 
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"A  SYSTEMATIC  TREATMENT  ON  ELECTRICAL 
MEASUREMENTS",  by  Herschel  C.  Parker,  Ph. 
B.,  Tutor  in  Physics,  Columbia  University.  Cloth 
Of  x  9J  inches,  120  pages,  100  diagrammatic  illus- 
trations. Spon  &  Cnamberlain,  12  Cortlandt    St,, 
New  York,  1897.    Price,  $1.00. 
The  opening  chapter  of  this  handbook  gives  a  class- 
ification of  electrical  measurements  that  suggests  the 
scope  of  the  work  and  sets  forth  the  different  methods 
available  for  the  determination  of  any  form  of  current 
or  circuit  value.    It  takes  no  cognizance  at  this  place 
of   instruments   used,   but  instead  presents  a  graphic 
scheme  in  classified  form  which  shows  at  a  glance  the 
various  modes  for  measuring  all  degrees  of  resistance, 
electromotive  force,  current,  capacity,  and  inductance. 
This  by  no  means,  however,  exhausts  the  store  of  in- 
formation in  this  handy  volume.    Chapter  II,   for   in- 
stance, treats  of  galvanometers    and    describes  witfc 
ample    illustrations  the   various     forms     of  galvano- 
meters     in      use,      pointing        out      the       special 
adaptability       of       each,       and         generally      their 
peculiarities  and  defects.      Chapters  XXI  and  XXII 
give  formulae  for  determining  the  efficiencies  of  cells, 
lamps,  motors,  transformers  and  dynamos  and  of  de- 
riving magnetic  determinations  of  fields,  intensity  of 
magnetisation,   permeability,    hysteresis,    magnetomo- 
tive force  and  reluctance. 

Professor  Parker's  book  is  a  work  that  grows  upon 
one  and  it  does  not  require  a  close  examination  of  it 
to  convince  one  of  its  great  value  to  those  who  have 
occasion  to  make  electrical  measurements  of  almost 
whatever  description.  To  instructor  and  student  it  is 
indispensible;  the  engineer  will  find  it  of  great  service' 
for  its  readiness  in  furnishing  any  formula  that  may 
have  been  forgotten  and  the  lack  of  which  becomes  an 
annoyance  and  an  embarrassment.  Similarly  the  cen- 
tral station  electrician  who  has  efficiency  tests  to  make 
and  insulation  resistances  to  measure  or  the  chief  oper- 
ator who  has  the  resistance  of  lines  and  cables  to  de- 
rive or  faults  to  locate,  or  the  expert  who  must  report 
with  accuracy  upon  the  internal  resistance  of  batter- 
ies or  of  electrolytes — all  these  and  many  others  will 
find  Parker's  Electrical  Measurements  to  be  a  most 
complete  and  concise  text-book. 

The  scheme  of  classification  which  pervades  the 
work  is  excellent  and  the  impression  it  makes  is  so  fa- 
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orable  that  one  wonders  why  similar  modes  of  graph- 
ically portraying  tnose  branches  of  special  knowieuge 
uavmg  rammcations,  as  it  were,  are  not  iu  more  gener- 
al use.  Tlie  advantages  of  tins  treatment  are  tlior- 
ougniy  understood  by  tlie  author,  who  is  Instructor  of 
Electrical  Measurements  of  Columbia  College  and  who 
emphasizes  tlie  importance  of  an  accurate  Knowledge 
of  electrical  measurement  and  points  out  the  lack  of 
uniformity  which  appear  in  many  instances  in  the 
methods  employed,  "indeed,"  fie  observes,  "it  almost 
seems  as  if  tliere  were  two  schools  of  electrical  meas- 
urement. But  this  is  probably  due,  to  some  extent  at 
least,  to  the  lack  of  a  proper  co-ordination  and  classi- 
fication of  the  subject.  JNew  methods  of  practice  have 
rapidly  developed,  and  improved  instruments  are  con- 
stantly coming  into  use,  so  that  it  is  not  strange  if 
there  be  a  little  confusion. 

"Thus  we  may  find  a  text-book  that  is  almost  perfect 
as  far  as  resistance  work  is  concerned  but  deficient  with 
regard  to  electromotive  force  or  current,  describing  at 
length  obsolete  methods  and  entirely  omitting  many  of 
the  best  ones.  So  that  often  the  student  may  be  com- 
pelled to  consult  a  great  number  of  standard  works 
and  supplement  this  by  long  personal  observation  to 
obtain  even  a  fair  comprehension  of  the  practical 
methods.  The  subject,  it  seems  to  the  writer,  should 
be  attacked  in  the  most  systematic  manner  and  the 
classification  thoroughly  worked  out.  Indeed,  classi- 
fication and  knowledge  are  very  nearly  synonymous 
terms,  and  what  follows  is  offered  as  an  example  of 
such  a  method  of  treatment." 

That  the  reader  may  more  clearly  understand  what 
is  meant  by  the  author's  scheme  of  classification,  ref- 
erence may  be  made  at  random  to  any  electrical  func- 
tion, such  as  electromotive  force.  There  are  consid- 
ered under  this  division:  (1)  Batteries  and  Direct  Cur- 
rents, (2)  Alternating  Currents,  (3)  Very  High  e.  m.  fs., 
(4)  Very  Low  e.  in.  fs.,  (5)  Calibration 
of  Voltmeters,  and  (6)  Standards  of  e. 
in.  f.  Take,  for  instance,  the  subject  of  Alternating- 
Currents,  when  from  the  group  it  appears  that  there 
are  four  different  methods  of  measuring  the  e.  m.  fs.  of 
alternating  currents,  viz:  by  the  electrometer,  by  the 
dynamometer,  by  the  caloric  voltmeter  and  by  the  at- 
traction voltmeter.  There  are,  of  course,  different 
varieties  of  electrometers,  such  as  the  quadrant,  the 
multicellular  and  the  low-reading  electrometer,  as  well 
as  Thomson's  and  Weston's  electro-static  voltmeters, 
all  of  which  appear  in  the  schedule  and  are  fully  de- 
scribed in  the  text.  Above  all,  the  language  of  the 
text  is  clear  and  comprehensible  and  every  word 
counts. 

But  one  feature  of  importance  is  noted  wherein  the 
book  may  be  considered  seriously  remiss,  and  that  is  in 
the  omission  of  methods  for  determinating  the  values 
of  the  functions  of  polyphase  systems.  Indeed,  it  ap- 
pears that  even  single  phase  alternating  currents  have 
hardly  been  treated  with  sufficient  fulness  in  that 
means  for  the  derivation  of  only  voltage  and  ampere- 
age  are  pointed  out,  leaving  the  student  to  infer  that 
the  wattage  of  an  alternating  circuit  may  be  found  in 
the  product  of  the  volts  and  amperes.  That  this  is 
always  the  case  will  not  be  contended  by  any  means 
and  that  subsequent  editions  will  bring  out  these 
points  is  evident  from  the  author's  confession  that  the 
book  is  not  a  finished  work,  but  when  this  has  been 
done,  there  will  have  been  removed  the  only  feature 
in  the  way  of  an  unqualified  endorsement  of  Professor 
Parker's  most  valuable  book. 
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COMPRESSED  AIR  JbOK  MINIxS'O  PURPOSES.* 


By  SlD  ward   A.  Rix. 

It  was  my  intention  when  first  invited  to  read  a  pa- 
per nere  on  compressed  air,  to  aeai  witn  tne  subject  of 
■  .rower  transmission  t>y  compressed  Air, '  inasinucn 
as  tnat  particular  tnenie  is  just  now  tne  subject  oi 
mucn  speculation  among  engineers,  and  ot  niucn  in- 
terest to  power  consumers,  out  upon  reflection  it  ap- 
peared to  me  to  be  a  better  plan,  and  one  which  wouid 
nelp  you  tfie  most,  to  discuss  tnat  use  of  compressed 
air  wnich  at  present  most  vitally  affects  our  own  inter- 
ests, namely,  its  use  in  our  mines. 

All  of  you,  as  engineers  or  spectators,  in  traveling 
through  the  mining  counties  of  this  State,  will  have 
occasion  to  observe  the  use  and  abuse  of  compressed 
air  in  many  of  its  more  important  applications,  and 
you  will  feel  much  more  at  home  with  the  subject  on 
such  occasions  after  listening  to  a  paper  directed  to 
that  particular  end  than  if  a  general  subject,  such  as 
"Transmission,''  was  dilated  upon  with  no  particular 
plant  in  this  State  to  offer  as  an  object  lesson. 

It  is  not  my  purpose  to  belittle  the  service  which  is 
rendered  by  that  incomparable,  mysterious  power 
which  we  call  electricity,  although  I  may  claim  that  it 
has  usurped  the  legitimate  place  of  compressed  air  in 
many  instances.  There  is  no  conflict  between  these 
two  great  agencies.  Each  has  its  proper  and  legiti- 
mate field  of  usefulness,  independent  of  the  other,  and 
it  is  easy  for  an  intelligent  engineer  to  recognize  these 
separate  rights,  and  in  proportion  as  he  does,  so  will 
his  work  be  successful.  A  small  portion  of  the  terri- 
tory of  these  powers  seems  to  overlap  and  it  is  there 
that  we  hear  the  noise  and  confusion  of  disputed  title, 
and  many  in  the  midst  of  this  turmoil  lose  sight  of  the 
great  independent  domain  of  each  which  requires  de- 
velopment and  which  will  yield  rich  return  to  the  earn- 
est student  and  worker. 

Compressed  air  is  the  only  power  which  is  alone 
sufficient  to  supply  all  the  power  needs  of  an  average 
mine.  For  lighting  purposes  from  five  to  ten  per  cent 
may,  if  required,  be  converted  into  electricity  for  that 
purposes.  Where  steam  or  water  power  is  used,  fifty 
per  cent,  or  more,  is  converted  into  compressed  air, 
and  five  to  ten  per  cent  into  electricity  for  lighting. 
Where  electricity  is  used,  from  fifty  per  cent  to  ninety 
per  cent  is  converted  into  compressed  air,  the  remaind- 
er being  directly  used  for  lighting. 

The  reason  for  so  great  a  conversion  of  other  pow- 
ers into  compressed  air  lies  in  the  fact  that  generally 
one-half  the  entire  power  is  absorbed  by  pumps,  under- 
ground hoists  and  rock  drills.  The  two  former,  in 
nineteen  cases  out  of  twenty,  are  actuated  by  com- 
pressed air,  and  the  latter  always.  It  is  true  that  both 
the  hoists  and  pumps  may  be  run  by  electricity  econ- 
omically, but  as  yet  there  has  not  been  produced  a 
rock  drill  actuated  by  electricity  which  has  been  a  suc- 
cess, and  inasmuch  as  air  is  required  for  rock  drills, 
and  as  they  consume  more  than  the  pumps  and  hoist 
as  a  rule,  the  mine  management  generally  concludes 
to  use  air  for  all  three  kinds  of  work  rather  than  intro- 
duce two  kinds  of  power  service  underground. 

I  am  perfectly  aware  that  my  statement  regarding 
the  failure  of  electric  rock  drills  may  be  disputed  by 
manufacturers  of  the  so-called  article,  or  by  electrical 
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enthusiasts,  but  notwithstanding  all  that,  I  shall  main- 
tain my  statement  true,  and  it  will  receive  the  sup- 
port of  the  larger  electrical  concerns. 

It  is  true  that  electric  drills  have  been  made  by  two 
of  three  firms,  and  on  the  shop  floor  they  drill  very 
nicely,  at  the  rate  of  two  inches  per  minute,  in  medium 
granite,  for  the  first  two  feet.  From  that  point  on  to 
four  and  a  half  feet,  the  average  depth  of  a  blasting 
hole,  their  drilling  capacity  deteriorates  very  rapidly. 
The  air  drill  does  from  three  to  four  times  this  work 
easily. 

The  claim  for  the  electric  drill  is  that  it  consumes 
but  one-third  the  power.  This  is  true,  but  if  it  takes 
three  of  them  to  do  the  work  of  one  air  drill,  the  wages 
of  six  men  will  have  to  be  balanced  against  the  wages 
of  two  men  and  the  extra  power  consumption.  The 
latter  equals,  perhaps,  the  pay  of  one  man,  so  that  to 
do  the  same  work  with  the  electric  drill  would  cost 
twice  more  than  for  the  air  drill. 

There  are  other  considerations,  however,  independ- 
ent of  this,  which  militate  against  the  electric  drill, 
namely,  that  it  will  not  stand  the  dnst,  mud.  water, 
hammer  beating  and  general  rough  usa.Q'e.  and  again, 
it  would  be  necessav  to  introduce  a  ventilating  svstem 
for  fresh  air.  as  well  as  to  exnel  smoke,  where  electric 
drills  are  used,  while  with  the  air  machines  their  ex- 
haust furnishes  all  necessary  fresh  air  and  ventilation. 
Tt  n»ed«  no  er^at  discernment  to  see,  therefore,  that 
the  simplest  and  most  desirable  proposition,  and  the 
one  involvinsr  the  least  machinery  and  transformation 
of  one  power  into  the  other,  is  compressed  air.  which 
exchanges  from  five  to  ten  per  cent  of  itself  for  lisrht- 
ine  purposes  onlv,  while  any  of  the  others  must  make 
exchange  for  at  least  50  per  cent  of  air  and  the  light- 
in0-  besides. 

I  have  assumed,  of  course,  that  the  cost  of  any  of 
these  powers  delivered  to  the  mine  was  equal  and  the 
motors  which  absorbed  them  were  the  most  efficient 
for  the  purpose. 

All  things  being  equal,  then,  I  assume  from  what  I 
have  seen  of  the  various  requirements  of  a  mine  for 
I  tower  purposes,  and  for  the  reasons  given  before,  that 
compressed  air  is  the  ideal  power  for  general  mining 
purposes.  With  varying  conditions,  however,  it  is 
simply  a  matter  of  combining  and  comparing  the  cost 
of  fuel  or  water,  repairs,  interest  on  the  plant,  insur- 
ance and  taxes,  in  order  to  select  the  proper  general 
power,  and  should  comparisons  be  nearlv  equal,  then 
general  utility,  simplicity  and  safety,  should  decide  the 
choice. 

When  the  preponderance  of  evidence  is  for  any  one 
of  these  forms  of  power  it  requires  no  skill  to  make  a 
selection,  but  when  all  things  are  equal  as  to  cost  and 
maintenance,  or  nearly  so,  in  bringing  any  of  the  pow- 
ers to  the  mine,  then  I  wish  to  show  why  compressed 
air  should  be  the  choice  without  hesitation,  and  after 
the  choice  is  thus  made,  how  to  use  it  so  as  to  justify 
the  choice. 

Compressed  air  has  been  abused  in  its  use  most 
shamefully,  and  until  recently  none  of  its  friends  have 
been  able' to  be  seen  or  heard,  so  intensely  has  the  in- 
terest of  the  world  been  centered  upon  the  marvelous 
results  of  the  investigation  into  electrical  phenomena. 
The  mysterious  has  such  a  fascination  for  the  ordinary 
mind,  and  the  meteoric  developments  of  electrical 
science  have  followed  so  thick  and  fast,  and  in  so  many 
fields  of  usefulness,  that  the  average  individual  could 
be  stampeded  into  the  electrical  camp  by  a  mere  men- 
tion of  the  name  of  this  most  elusive  fluid.  Now 
there  has  come  a  breathing  spell,  and  the  advocates  of 
compressed  air  are  calling  attention  to  the  fact  that 


compressed  air,  properly  generated  and  applied,  owns 
a  place  in  the  economics  of  the  day,  and  this  they  pro- 
pose to  maintain. 

Compressed  air  has  been  generally  understood  to  be 
a  most  expensive  form  of  power,  and  has  been  given 
sufferance  only  because  of  its  utility,  since  for  under- 
ground woi'k  it  really  has  no  rival  at  any  price.  Be- 
cause the  laws  of  compression  and  expansion  of  per- 
manent gases  belong  to  the  realm  of  higher  mathemat- 
ics, few  understood  what  they  were  dealing  with,  and 
many  of  these,  unable  to  overcome  the  freezing  of  their 
motors,  did  as  the  public  generally  did,  namely,  used 
the  air  at  practically  full  stroke,  and  threw  away  all 
the  intrinsic  energy  of  the  air  which  we  can  develop 
by  exnansion.  Theoretically  they  thus  threw  away 
two-thirds  of  their  power,  and  practically  about  three- 
fourths.  Ordinary  direct-acting  pumps  and  rock  drills 
do  not  even  have  an  efficiencv  of  twenty-five  per  cent. 
No  small  wonder,  then,  that  the  wood  piles  have  dwin- 
dled rapidly  awav  and  small  power  results  been  pro- 
duced. Evervthiug  was  sacrificed  to  utility,  and  com- 
pressed air  did  not  take  its  proper  rank  until  engin- 
eers began  to  realize  that  it  must  be  used  expansively. 
To  use  air  in  an  ordinarv  direct-acting  pump  is  equiv- 
alent to  throttling  a  head  of  water  to  one-fourth  of  its 
spouting  velocitv  to  accommodate  the  speed  of  a 
wronffly  geared  water  wheel. 

I  fancy  that  most  of  the  trouble  on  the  whole  subject 
has  arisen  from  a  misconception  of  what  compressed 
air  is  in  a  power  sense.  Many  believe  that  the  power 
of  the  enn-ine  which  compresses  the  air  has  been 
stored  in  the  air  compressed,  and  the  more  steam  they 
s'ive  the  engine  and  the  harder  it  worries  and  flurries, 
the  more  work  the  air  should  finally  yield  up.  They 
cannot  understand  that  a  pound  of  compressed  air  at 
the  same  temperature  contains  the  same  intrinsic  en- 
ers-v,  no  matter  what  the  pressure  is.  and  this  is  orig- 
inally contained  in  the  atmosphere  before  it  is  com- 
pressed at  all.  This  being  the  case,  no  matter  what 
power  was  expended  to  compress  one  pound  of  air  to, 
say,  00  pounds  gauge  pressure,  it  will  have  at  the  same 
temperature  but  one  intrinsic  potential  stored  within 
it.  Temperature  is  the  head — if  I  may  use  a  term  ap- 
plied to  water — from  it  comes  the  power.  If  by  reason 
of  a  physical  condition,  namelv,  pressure,  one  pound 
of  air  is  allowed  to  fall  from  a  height  represented  by  a 
temperature,  60,  to  one  lower,  represented  by  say, — 60. 
that  one  pound  will  generate  184.93  foot  pounds  of 
work  through  every  degree  it  falls,  and  so  on  until  it 
reaches — 461,  the  absolute  0,  which  is  the  bottom 
where  in  theory  air  has  neither  pressure  nor  volume, 
and  its  work  is  done.  The  total  intrinsic  energy  is  al- 
ways 184.93.  multiplied  by  the  number  of  dearrees  the 
one  pound  of  air  is  distant  from  — 461  deg.  Fahr. 

The  center  of  earth  is  the  absolute  0  of  water  power, 
for  there  water  has  no  weight.  This  corresponds  to 
the  absolute  0  of  air,  and  every  pound  of  water  at  the 
same  distance,  measured  in  pressure,  from  the  center 
of  the  earth,  has  the  same  potential,  and  independent 
of  its  temperature,  just  as  one  pound  of  air  has  the 
same  potential  at  the  same  distance,  measured  in  tem- 
perature, from  its  absolute  0,  independent  of  its  pres- 
sure. This  184.93  is  simply  the  778  which  represents 
the  foot  pounds  of  work  in  one  British  thermal  unit, 
multiplied  by  0.2377,  which  is  the  specific  heat  of  air 
at  constant  pressure — that  is  to  say,  it  is  the  fraction 
of  a  B.  T.  U.  necessary  to  raise  one  pound  of  air  one  de- 
gree. The  quantity  of  heat  therefore  necessary  to 
raise  the  temperature  of  one  pound  of  air  from  absolute 
0  to  60  deg.  Fahr.,  which  represents  a  distance  of  521 
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degrees,  will  be  184.03  multiplied  by  521,  which  would 
be  96.34S.52  foot  pounds,  which  represents  the  intrin- 
sic energy  of  one  pound  of  air  at  60  deg.  Pahr.  This, 
of  course,  presumes  that  no  heat  will  be  either  lost  or 
sained  by  radiation  or  otherwise  during  the  expansion 
of  air,  and  this  sort  of  expansion  is  called  adiabatic. 

The  sea  level  for  water  corresponds  to  the  atmos- 
pheric line  for  air,  for  at  these  points  neither  will  man- 
ifest motion  or  power.  Suppose  the  land  and  water  to 
lie  on  a  level,  we  could  not  then  use  any  of  the  potential 
in  the  water,  unless  by  some  mechanical  device  we  con- 
linually  created  a  shaft,  whose  depth  we  would  call 
pressure,  below  the  sea  level,  for  the  water  to  fall  in- 
to and  generate  power,  and  it  matters  not  how  much 
power  it  requires  to  maintain  this  shaft  at  any  depth, 
one  pound  of  water  dropping  into  it  will  always  yield 
up  the  same  fraction  of  its  total  intrinsic  potential. 
The  same  with  air — at  the  atmospheric  line  We  cannot 
avail  ourselves  of  its  potential,  so  we  use  a  mechani- 
cal device,  called  a  compressor,  to  prepare  a  shaft,  as 
it  were,  which  we  also  call  pressure,  whose  depth  we 
measure  in  degrees  of  temperature,  and  no  matter  how 
much  power  it  takes  to  maintain  this  condition  of  af- 
fairs, one  pound  of  air  dropping  into  this  shaft  will 
always  give  out  the  same  fraction  of  its  total  intrinsic 
energy. 

I  hope  I  have  made  the  idea  clear  that  T  wished  to 
convey,  namely,  that  in  neither  case  did  the  resultant 
power  depend  for  its  measure  upon  the  mechanical 
means  which  caused  its  activity.  Consequently,  in 
compressing  air  the  enemy  stored  in  the  compressed 
air  is  not  a  definite  function  of  the  power  required  to 
compress  it,  but  is  a  definite  function  of  an  ideal  com- 
pression we  call  isothermal,  with  an  empirical  index 
determined  by  practice. 

In  order  to  show  you,  by  some  calculations,  that  the 
intrinsic  energy  in  the  air  is  independent  of  its  pres- 
sure, and  that  no  matter  between  what  points  of  pres- 
sure you  expand  the  air,  there  will  always  be  enough 
power  in  the  air  left  to  account  for  its  total  intrinsic 
energy,  namely,  96,348.52  foot  pounds,  at  60  deg.  Fahr. 
This  will  show  you  at  the  same  time  whv  we  depend 
upon  the  pressure  to  put  the  air  in  a  condition  to  real- 
ize a  portion  of  its  intrinsic  enemy  for  work. 

Taking,  for  instance,  one  pound  of  air  at  100  pounds 
ffausje.  and  at  60  deg.  Fahr.,  if  allowed  to  expand  adia- 
batically  to  atmospheric  pressure,  it  will  produce  work 
and  consequently  lose  part  of  its  heat,  and  we  find 
that  its  temperature,  after  the  expansion  has  taken 
place,  is: 


The  adiabatic  expansion  from  — 12.9 
degrees  to  absolute  0  would  give 

184.93x448.1= 82,867.13  footpounds 


r 
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The  drop  of   temperature  is  173.95  +  60  =  233.95  degrees,  and 
as   778x0.2377  =  184.93,    the  work   of  adiabatic  expansion  is: 

184.93x233.95  = 43,264,37  foot  pounds 

this  being  the  useful  work.  The  adia- 
batic work  of  expansion  from  — 173.95 
deg.  Fahr.  to  the  absolute  0  would  be 

184.93x287.05= 53,084.15  foot  pounds 

Total 96,348.52  foot  pounds. 

which  is  the  total  intrinsic  energy — that  is  to  say,  we 
have  utilized  45  per  cent  of  the  total  intrinsic  energy. 
Next,  taking  air  at  10  pounds  gauge,  the  temperature 
after  adiabatic  expansion  to  atmospheric  pressure  is 
—12.9  deg.  Fahr.,  and  the  useful  work  of  expansion  is: 

184.93x72.9 13,481.39  foot  pounds,  "'lie 


Total 96,348. 


foot  pounds 


i.  e.,  the  total  intrinsic  energy,  and  the  useful  work  is 
here  14  per  cent  of  the  total  intrinsic  energy. 

It  is  hardly  necessary  to  say  that  these  figures  are 
theoretical,  because,  in  practice,  part  of  the  work  of 
expansion,  and  consequently  part  of  the  heat,  is  ab- 
sorbed by  the  friction  of  the  piston  in  the  cylinder, 
and  lost  by  radiation  from  the  various  pieces  of  the 
machines. 

We  see  .therefore,  that  the  only  portion  of  the  intrin- 
sic energy  of  air  that  is  practically  obtainable  is  the 
expansion  work  which  it  does  above  atmospheric  pres- 
sure, i.  e.,  that  the  pressure  of  this  air  must  be  raised 
above  the  pressure  of  the  atmosphere. 

I  have  spoken  only  of  the  energy  stored  in  the  air  af- 
ter it  is  compressed.  There  is,  however,  a  perfectly 
mechanical  translation  of  energy  from  the  prime  mover 
to  the  air  motor,  that  we  call  the  energy  of  full  press- 
sure  and  is  that  part  of  the  work  performed  in  an  air 
compressor  or  given  out  in  a  motor  which  takes  place 
at  constant  temperature,  or,  in  other  words,  is  the  work 
performed  by  the  piston  to  discharge  the  air  from  the 
cylinder.  I  might  call  it  an  air  piston  rod,  which 
reaches  from  the  compressor  'to  the  motor,  and  conveys 
the  enemy  of  one  to  the  other  absolutely  mechanically 
and  in  the  ease  of  isothermal  compression  would  act 
just  the  same  as  if  a  column  of  water  reached  from 
the  compressor  piston  to  the  motor  piston.  It  is  no- 
thinffbut  a  flexible  piston  rod,  acting  during  the  period 
of  full  pressure  only,  and  stops  when  the  compressor 
stops,  unless  the  air  receiver  be  infinite  in  its  capacity. 
It  is  this  air  piston  rod  only,  which  direct-actine 
pumps  and  ordinary  motors  and  rock  drills  use,  thus 
availing  themselves  of  a  mere  mechanical  rihase  inci- 
dent to  the  operation  of  a  compressor  and  abandoning 
entirelv  the  real  work  which  is  stored  in  the  com- 
pressed air  itself,  and  which  is  pmcticallv  three  times 
the  value  of  the  other.  It  would  be  just  as  sensible 
to  judce  the  economv  of  a  steam  engine  bv  its  full  pres- 
sure work  only,  as  to  do  so  in  an  air  engine. 

T  hnve  been  thus  explicit  on  this  somewhat  nuzilina: 
point  because  I  wish  it  well  understood  that  the  le^st 
possible  power  expended  in  compression  gives  the 
highest  resultant  efftciencv  and  is  the  first  condition 
precedent  to  an  economical  air  plant.  You  are  all  no 
doubt  familiar  with  the  way  to  produce  this,  namelv. 
hiahest  form  of  prime  motor,  compound  compression 
where  proper  minimum  frictions  in  all  moving  parts, 
slow  piston  speeds,  least  clearances,  lame  valve  areas 
and  cooling  surfaces,  so  that  heat  of  compression  shall 
be  as  nearly  constant  and  at  initial  temperature  as  pos- 
sible, or,  in  other  words,  isothermal.  It  is  always,  you 
perceive,  a  case  of  temperatures. 

Now,  in  using  the  air  after  compression,  or,  in  other 
words,  to  utilize  as  much  of  its  intrinsic  energy  as  pos- 
sible, we  become  involved  in  a  case  of  temperatures 
again,  and  it  is  precisely  the  reverse  in  all  ways  and 
considerations  of  the  phenomena  of  compression.  If 
it  be  true  that  difference  of  temperature  between  the 
admission  and  exhaust  of  the  air  in  a  compressor  is  the 
head  to  be  overcome  by  the  prime  mover  in  reaching 
a  certain  receiver  pressure,  it  is  evident  this  difference 
should  be  made  as  small  as  nosible.  and  reversing1  the 
rase  for  air  motors  it  is  evident  it  should  be  made  as 
large  as  possible.  Everything  would  tend  toward  the 
accomplishment  of  this  fact  readily,  were  it  not  for  the 
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presence  of  moisture  in  the  air,  which  while  it  offers  no 
difficulty  to  compression,  which  is  a  heat-developing 
phenomenon,  freezes  at  once  during-  expansion,  which 
is  a  cold-producing  phenomenon.  This  freezing  has 
nothing  to  do  theoretically  with  the  perfect  operation 
of  the  air  in  its  expansion,  but  practically  it  fills  up  the 
valve  ports  with  ice,  congeals  the  lubricants,  and  the 
motor  stops.  These  temperatures  range  often  as  low 
as  — 150  degrees. 

Inasmuch  as  it  matters  not  between  what  degrees  of 
temperature  we  do  our  expansion,  so  long  as  we  main- 
tain the  same  difference,  it  must  occur  to  the  engineer 
at  once  that  if,  in  expanding  from  atmospheric  tem- 
perature downward,  he  meets  with  the  mechanical  ob- 
struction of  ice,  he  must  slide  his  range  of  tempera- 
tures up  the  scale  until  the  final  exhaust  temperature 
shall  be  such  that  ice  will  not  form.  Inasmuch  as  this 
cannot  be  done  without  supplving  extraneous  heat, 
either  before  or  during  expansion,  the  idea  of  reheat- 
ing1 is  at  once  suggested,  and  upon  it  hinges  the  whole 
subject  of  the  economical  use  of  compressed  air. 

In  determining  the  amount  of  heat  to  be  applied  to 
the  air  before  use.  it  will  be  found  that  no  great  tem- 
peratures are  required,  averaging  generally  about  150 
deg.  Fahr.  to  exhaust  at  32  deg-  Fahr.,  and  give  com- 
plete expansion  to  atmosphere. 

Inasmuch  as  every  decree  we  add  to  the  temperature 
of  the  air  before  use  increases  its  head,  provided  we 
exhaust  always  at  the  same  temperature,  and  inasmuch 
as  lubricants  will  not  be  destroyed  at  400  deg.  Fahr., 
or  even  more,  it  comes  as  a  natural  conclusion  that 
while  we  are  reheating  we  should  so  to  the  practical 
limit,  and  especially  as  it  is  found  bv  experience  that 
the  additional  fuel  required  is  of  little  consequence. 

The  increase  of  power  obtained  by  this  increase  of 
volume  ("for  that  is  the  way  the  increased  temperature 
manifests  itself)  ranges  from  0  to  60  per  cent,  at  an  ex- 
penditure for  fuel  which,  after  redncton  to  terms  of  the 
nrime  mover  power,  means  an  addition  of  from  zero  to 
ten  per  cent  of  that  power,  denendiug  upon  the  head 
and  price  of  water,  or  price  of  fuel.  A  gain  of  fiftv 
per  cent  at  an  expenditure  of  ten  per  cent  may  in  some 
cases  be  made  to  cover  all  losses  of  compression  and 
transmission,  and  deliver  to  the  motor  the  full  amount 
of  power  expended  upon  the  air  at  the  compressor,  or 
even  more. 

It  need  not  be  demonstrated  here  that  the  use  of  fuel 
to  exnand  air  is  from  five  to  seven  times  more  econom- 
ical than  it  can  be  used  in  any  other  manner  to  gener- 
ate power.  1 

Having  thus  shown  you  the  proper  and  natural  con- 
ditions under  which  to  compress  and  to  use  air  after 
it  is  compressed,  and  having  also  called  your  attention 
to  the  reouirements  of  a  modern  air  compressor,  the 
lnotor  is  the  last  thing  and  the  most  important  thing 
to  be  considered.  It  anpears  to  me  that  inventors  and 
builders  of  comnressed  air  machinery  are  devoting  too 
much  time  to  the  compressor  and  none  at  all  to  the 
snecial  air  motor.  Compressors  can  be  made  bavins' 
an  efficiencv  approximating  ninety  per  cent,  while  tin3 
average  motor  using  the  air  from  such  a  compressor 
would  not  give  fortv  per  cent. 

To  those  who  care  to  nut  thought  on  the  snbiect  of 
compressed  air  I  would  suggest  +he  suhiect  of  snecial 
motors  and  rehea+ers.  as  a  field  offering  both  honor  and 
remuneration.  The  advocates  of  comnressed  air 
would  gain  several  points  if  they  would  nattern  after 
the  methods  of  electrical  engineers,  who  have  claimed 
from  the  verv  beginning  that  nothing  was  too  good  in 
the  shape  of  material  or  machinery  for  the  develop- 


ment of  electrical  power.  The  very  finest  and  most 
efficient  prime  motors  are  always  insisted  upon,  even 
down  to  insignificant  plants,  and  the  splendid  construc- 
tion of  generators  and  installation  of  machinery  and 
appurtenances,  scarcely  without  regard  to  cost,  has  en- 
abled them  to  place  their  product  upon  a  high  engin- 
eering plane.  Their  methods  and  their  ideas  for  the 
advancement  of  their  interests  have  been  correct,  and 
they  are  justly  entitled  to  a  commensurate  reward. 

How  all  this  contrasts  with  the  miserable  class  of 
compressed  air  machinery  which  until  the  last  twelve 
months  has  been  installed  throughout  the  country. 
The  very  cheapest  of  slide  valve  engines,  or  some  jump- 
ing, flapping  belt  for  prime  movers;  poorly  designed, 
poorly  made  compressors,  with  insufficient  valve  areas 
and  cooling  devices;  generous  clearances;  enormous 
piston  speeds;  all  and  everything  done  to  make  a  ma- 
chine as  cheap  and  undesirable  as  possible.  For  mo- 
tors, anything  that  would  reciprocate,  the  valve  mo- 
tions causing  the  pistons  to  meter  out  nicely  the  air  in 
solid  chunks  at  full  pressure;  the  real  work  being  done 
at  the  end  of  the  exhaust  pipe,  and  I  might  add  that  the 
louder  the  noise  of  escape  the  more  work  was  supposed 
to  be  done  in  the  cylinder,  whereas  in  reality  the  air 
was  simnly  making  a  louder  protest  at  its  misuse. 

All  this  must  change,  and  is  changing,  and  an  awak- 
ening is  at  hand.  It  is  the  duty  of  everv  pneumatic 
engineer  to  insist  upon  high-class  installations,  not  on- 
lv  for  his  personal  success,  but  for  the  advancement  of 
compressed  air.  that  most  willing,  useful  and  satisfac- 
torv  power  medium  ever  given  to  the  service  of  man- 
kind. 

(To  be  continued.) 
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INSULA  TORS  FOR  HIOHER  POTENTIALS. 


To  the  Editor: 

Sir: — I  have  read  with  interest  the  leading  article 
in  the  Mav  number  of  the  Journal  upon  the  Riverside 
transmission  and  also  note  in  the  same  issue  the  edi- 
torial regarding  insulators  for  extremely  high  poten- 
tial use,  in  which  von  state  that  the  only  thing  lacking 
to  transmit  verv  high  notential  is  a  perfect  insulator. 

T  would  like  to  sav  that  in  mv  opinion  it  is  not  very 
difficult  to  make  an  insulator  of  sufficient  strength,  me- 
chanically and  electrically,  to  meet  the  requirements, 
but  a  commercial  difficulty  stands  in  the  wav  in  the 
matter  of  cost.  With  the  principle  involved  in  my 
new  two-part  insulators,  I  can  make  them  to  carry  any 
potential  that  it  is  practicable  to  use,  but  the  cost  in- 
volved in  the  manufacture  of  such  insulators  is  consid- 
erable and  on  long  transmission  lines  it  will  make  the 
insulation  cost  so  much  that  it  is  sometimes  impracti- 
cable to  use  them  because  the  power  may  be  worth  no 
more  after  being  transmitted  100  miles  than  though  it 
were  transmitted  10  miles. 

I  have  the  insulator  to  meet  the  requirements  and 
am  working  hard  every  minute  to  reduce  the  cost  of 
manufacture  to  allow  its  adoption  for  all  classes  of 
work-. 


"    FRED  M.  LOCKE. 


Victor,  N.  Y. 
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THE    ELECTRIC   TRANSMISSION  ASSOCIATION. 

A  meeting  was  held  at  the  offices  of  the  Blue  Lakes 
Water  Company  in  the  Crocker  building,  San  Fran- 
cisco, on  June  11th  to  effect  the  organization  of  the 
Pacific  Coast  Electric  Transmission  Association. 
The  companies  represented  at  the  meeting  were 
the  Blue  Lakes  Water"  Company  of  San  Fran- 
cisco, the  Big  Creek  Power  Company  of  Santa 
Cruz,  the  Southern  California  Power  Company  of 
Redlands,  the  Central  California  Electric  Com- 
pany and  the  Sacramento  Electric,  Gas  and  Rail- 
way Company  of  Sacramento,  the  San  Joaquin 
Electric  Company  of  Fresno,  the  Power  Development 
Company  of  Bakersfield,  the  Portland  General  Electric 
Company  of  Portland.  Or.,  the  Nevada  County  Electric 
Power  Company  of  Nevada  City  and  the  San  Gabriel 
Electric  Company  of  Los  Angeles. 

An  organization  was  definitely  settled,  with  the  ob- 
jects of  mutual  protection  and  the  collection  and  dis- 
semination of  information  relative  to  the  generation, 
transmission  and  distribution  of  electrical  energy.  The 
officers  elected  were:  President.  C.  P.  Gilbert,  mana- 
ger of  the  Sacramento  Electric.  Gas  and  Railway  Com- 
pany; Vice-President.  H.  H.  Sinclair,  manager  of  the 
Southern  California  Power  Coinnany;  Secretary  and 
Treasurer.  Robert  McF.  Bnble,  Secretary  of  the  Blue 
Lakes  Water  Company;  Executive  Committee.  W. 
Frank  Pierce.  President  of  the  Blue  Lakes  Water  Com- 
pany, and  J.  J.  Seymour,  President  of  the  San  Joaquin 
Electric  Company. 

The  annual  meetings  of  the  association  will  be  held 
in  Ran  Francisco,  while  other  meetings  will  be  held  at 
intervals  at  the  various  rower  stations  throughout  the 
Coast,  when  papers  will  be  prepared  and  read  on  topics 
of  interest  in  matters  electrical,  the  different  methods 
adopted  at  the  different  plants  for  obtaining  particular 
results,  etc. 

At  the  first  meeting  there  was  an  informal  discus- 
sion in  regard  to  insulators.  The  same  subject  will  be 
taken  un  and  discussed  formally  at  the  next  meetinsr. 
which  is  to  be  held  at  Santa.  Cruz  about  the  middle  of 
An  gust. 

The  association  will  not  accept  as  members  any  deal- 
ers in  electrical  or  other  supplies,  or  the  representative 
of  any  manufacturer. 


THE  GOOD  TIMES  ARE  HERE. 


That  the  California  Electrical  Works  is  fast  forcing 
+0  the  front  in  the  race  for  sunremacv  of  the  electrical 
business  of  the  coast  is  evident  from  the  number  of 
big  contracts  it  secured  during  thp-  month  of  April. 
Among  these  are  the  installation  of  iron  armored  con- 
duit systems  in  the  Claus  Spreckels  and  Snring  Valley 
Water  Co.'s  Buildings,  and  the  closing  of  yearly  con- 
tracts for  the  supply  of  Buckeve  incandescent  lamns 
to  be  used  exclusively  by  the  Pacific  Mail  Steamshin 
Co..  the  Southern  Pacific  Co.,  the  Market  Street  Rail- 
way Co.,  and  the  Pacific  Improvement  Company.  The 
considerations  for  those  contracts  alone  reach  tens  of 
thousands  of  dollars.  Among  the  smaller  business 
transacted  may  be  named  the  sale  of  Warren  alterna- 
tors, a  GO  k.  w.  machine,  goinsr  to  Anaheim,  Cab,  and 
a  30  k.  w.  machine  to  Porterville. 


In  Responding  to  Advertisements  in  this  Publication,  please 
mention  "The  Journal  of  Electricity." 

HIGH  POTENTIAL  INSULATORS. 

In  no  department  of  engineering  has  it  been  so  fully 
or  so  frequently  demonstrated  that  good  work  and 
good  material  pay  as  in  the  field  of  electrical  applica- 
tions of  power.  Cheap  devices,  like  cheap  labor,  mean 
a  constantly  increasing  repair  account,  the  reduction 
of  which  unnecessarily  large  item  of  expense  means 
dividends  to  the  operating  company.  Moreover  no 
feature  in  electrical  transmission  is  more  essential  to 
absolute  permanance  and  reliability  of  operation  than 
the  line  and  to  perfect  the  materials  used  in  line  con- 
struction has  been  the  untiring  effort  of  Mr.  Fred  M. 
Locke,  of  Victor,  N.  Y.,  for  years  past. 

The  latest  of  Mr.  Locke's  production  is  the  extreme- 
ly high  potential  insulator  shown  in  outline  in  the  ac- 
companying cut.  It  is  a  two-part  insulator  designed  to 
carry  potentials  up  to  50,000  volts,  and  is  made  in  dif- 
ferent sizes  according  to  the  current  carried.  It  has 
an  outer  shell  of  Chinaware  on  account  of  its  high  in- 
sulating surface  and  its  mechanical  and  electrical 
strength,  and  has  a  center  insulator  of  glass  as  shown 
in  the  accompanying  sectional  view,  to  further  insu- 
late it  and  to  prevent  puncture  by  the  high  potential 
current.  It  is  also  made  of  two  or  more  shells  of 
china  ware,  the  advantage  of  this  over  one  solid  insu- 
lator being  that  the  shells  being  made  separately  \  inch 
thick,  each  allows  more  uniformity  in  making  and 
more  through  vitrifaction,  than  could  be  obtained 
otherwise  in  one  solid  insulator  1  inch  thick.  Besides 
this  are  secured  four  thicknesses  of  glazing  from  the 


STEEL     BOUT 


SECTIONAL    VIEW    OF    THE    LOCKE    EXTREMELY 
HIGH    POTENTIAL    INSULATOR. 

two  shells,  which  further  increases  its  insulating  qual- 
ities. 

By  repeated  practical  tests  it  has  been  found  that  a 
potential  of  100,000  volts  will  not  puncture  the  insula- 
tor; hence  it  will  carry  with  safety  and  economy  any 
voltage  that  is  practicable  for  use  in  commercial  ap- 
plication of  electric  power. 

The  body  and  glaze  of  all  the  Locke  insulators  are  of 
simple  earths  only,  fused  together  into  a  vitreous,  hom- 
ogeneous mass  at  the  greatest  heat.  No  lead  or  other 
metallic  oxide  being  used  in  making,  and  the  glaze  is 
not  a  conductor.  The  body  and  glaze  being  of  exactly 
the  same  material  and  fired  at  the  same  heat  the  in- 
sulating qualities  are  as  high  without  as  with  the 
glaze. 
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These  Insulators  will  not  craze  or  crackle  on  the  sur- 
face or  "leak"  as  insulators  made  of  inferior  material 
will  do  when  subjected  to  variations  of  temperature. 
The  ware  used  in  their  construction  will  stand  severe 
tensile  strains  or  heavy  blows  without  injury,  and 
will  not  crack  or  chip  from  the  effects  of  high  potential 
currents. 

Heat,  cold,  dampness,  acids,  alkalies  cannot  act  to 
disintegrate  or  otherwise  injuriously  affect  the  proper- 


THE    LOCKE    TRANSMISSION    INSULATOR. 

ties  of  them,  as  their  structure  resists  the    action    of 
gaseous  and  fluid  substances  as  well  as  of  other  forces. 

Xo  other  insulator  possesses,  or  maintains  to  such  a 
high  degree,  all  the  essential  qualities  of  high  insula- 
tion resistance  here  being  the  best,,  it  is  the  cheapest. 

The  Locke  pin  is  made  especially  for  the  heavy 
work  and  good  insulation  required  in  the  highest  po- 
tential transmissions.  The  belt  has  a  diameter  of  ^ 
inch  and  has  a  wood  top  of  five  inches  above  the  arm 
with  a  2£  inch  base.  It  is  boiled  in  paraffine, 
making  it  water-proof  and  a  good  insula- 
tor. The  art  of  preparing  the  wood  so  it  will 
absorb  the  paraffine  is  not  generally  known. 
In  some  instances  when  wood  pins  were  sup- 
posed to  be  boiled  in  paraffine,  a  test  showed  them  to 
be  of  little  benefit;  but  if  the  pin  is  properly  treated, 
it  can  be  made  to  show  a  high  resistance  for  years. 
The  wood  on  these  pins  is  properly  treated.  All  Locke 
pins  are  made  for  standard  cross-arms,  but  can  be  had 
for  any  size  arm. 

Mr.  John  Martin,  is  handling  the  Locke  line  materi- 
als as  Pacific  Coast  agent,  in  conjunction  with  the 
agency  of  the  Stanley  Electric  and  Manufacturing 
Company,  with  offices  and  warerooms  at  300  California 
street,  corner  of  Battery  street,  San  Francisco. 


WALKER  ALTERNATOR. 


In  designing  the  Walker  Alternator,  of  which  a  cut 
is  presented  in  the  advertising  pages,  the  Walker  Com- 
pany has  endeavored  to  conform  to  the  general  out- 
lines which  have  become  familiar  to  the  public  during 
the  last  few  years,  as  distinguishing  the  Walker  Gen- 
erators.    The  single  casting,  including  base  and    end 


bearings,  the  ample  self-oiling  bearings,  the  copious  oil 
wells,  tne  interior  motor  and  the  horizontally  divided 
external  ring,  correspond  in  general  appearance  to  the 
other  types  of  Walker  apparatus. 

The  machine  is  of  the  type  known  as  an  "Inductor 
Alternator.''  In  adopting  this  type,  the  Walker  Com- 
pany has  followed  its  usual  practice  of  not  exploiting 
new  and  untried  types  of  machinery,  but  of  adopting 
a  type  which  has  been  in  existence  sufficiently  long  for 
its  principles  to  be  thoroughly  familiar  to  the  manu- 
facturer, and  its  marked  advantages  as  well  known  to 
the  jjublic.  Some  advantages  distinguishing  this 
type  in  general,  and  this  machine  in  particular,  may 
be  seen  from  a  study  of  the  different  parts  of  the  gener- 
ator. 

A  solid  iron  casting  is  keyed  to  the  rotating  shaft. 
The  hub,  together  with  the  outwardly  projecting  arms 
or  spokes  with  laminated  iron  tips,  forms  part  of  the 
magnet  circuit.There  are  no  windings  upon  this  rotor, 
no  insulation  to  chafe  or  jar  loose,  no  sliding  contacts 
offering  continual  opportunity  for  trouble.  The  func- 
tion of  the  rotor  is  (1st)  to  provide  a  path  for  the  mag- 
netic field,  and  (2d)  as  part  of  the  magnetic  cir- 
cuit, to  vary  the  position  of  the  magnetic  flux,  relative 
to  the  armature  coils. 

To  the  interior  of  the  fixed  ring,  shown  in  the  cut, 
are  secured  annular  laminations.  These  armature 
laminations  are  furnished  with  inwardly  projecting 
teeth  and  support  the  armature  coils.  There  are 
twice  as  many  armature  coils  as  there  are  inductor 
projections,  and  at  any  instant  half  the  coils  lie  oppo- 
site these,  and  half  opposite  the  spaces  between  the  in- 
ductors. The  armature  lying  external  as  it  does  to  the 
inductor  gives  room  for  ample  cross  section  of  con- 
ducting wire,  without  infringing  on  the  space  neces- 
sary for  insulation.  The  coils,  themselves,  are  thor- 
oughly insulated  in  the  process  of  construction;  and 
again,  the  sides  and  bottom  of  the  slots  are  lined  with 
composite  insulation  of  the  best  materials  before  re- 
ceiving the  coils.  Thus  the  insulation  between  arma- 
ture windings  and  frame  is  of  the  highest  quality,  and 
being  upon  the  stationary  portion  of  the  machine,  is 
not  exposed  to  the  slow  disintegration  which  deterior- 
ates some  varieties  of  insulation  upon  revolving  arm- 
atures. 

The  inductor  and  armature  together  form  a  discoidal 
box,  the  stationary  armature  ring  being  the  periphery. 
One  side  is  closed  by  the  projecting  arms  of  the  in- 
ductor; the  other  by  a  casting  continuous  with  the 
armature  ring,  and  extending  radially  inwards,  leav- 
ing only  the  necessary  clearance  between  it  and  the 
mductor  hub.  Within  this  annular  box,  concentric 
with  the  shaft  and  securelj*  bolted  to  the  armature 
casting,  is  the  coil  supplying  the  excitation  necessary 
for  the  machine.  The  magnetic  lines  generated  by 
this  coil,  starting  from  the  armature  ring,  flow  in- 
wards along  the  side  of  the  armature  casting,  across 
the  air-gap  into  the  inductor  hub,  out  along  the  induc- 
tor arms  and  through  the  laminated  tips,  across  the 
air-gap  into  the  amature  teeth;  the  changing  position 
of  the  inductor  arms  supplies  the  variation  of  mag- 
netic flux  through  the  armature  coils  necessary  to 
produce  the  required  voltage. 

A  further  advantage  of  this  machine  is  the  accessi- 
bility of  different  parts  for  repair.  The  planed  sur- 
faces of  the  base  allow  the  armature  to  be  slid  parallel 
to  the  shaft  far  enough  for  inspection  and  minor  repairs 
to  the  armature  coils  and  field.  If  it  should  be  neces- 
sary to  dismantle  the  machine,  the  operation  is  simple 
The  field  coil  is  unbolted  from  the  armature    casting 


6o 


THE   JOURNAL   OF    ELECTRICITY. 


[Vol.  IV,  No.  3 


and  supported  by  the  inductor.  The  top  half  of  the 
anna  tare  is  removed  and  the  operation  is  completed 
by  lifting  out  inductor  and  field  coil  together. 
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A  WATER-MOTOR  FAX. 


The  Brooks-Follis  Electric  Co.,  always  on  the  look- 
out for  something  new  and  attractive,  are  now  placing 
a  fan  motor  on  the  market  to  be  operated  by  water. 
In  many  places  the  electrical  current  is  not  available 
in  the  day  time  for  fan  motor  use,  but  water  is  most 
always  easily  obtained. 


The  Cox  Water-Motor  and  Fan  is  designed  and  con- 
structed on  mechanical  and  scientific  principles  by  one 
of  the  best  mechanics  in  this  country.  It  is  simple, 
durable  and  neat  of  construction,  consisting  of  three 
parts  only,  the  wheel,  case  and  back,  all  of  the  best 
quality,  and  by  quality  is  meant  the  best  of  material, 
skilled  workmanship  and  rigid  inspection.  The  case 
and  back  are  of  cast  iron.  The  bearings  each  are  1  1-8 
inches  long  and  made  of  brass.  The  vanes  of  the 
wheel  are  also  of  brass,  and  therefore  will  not  rust  out. 

It  is  very  economical  in  operation  and  consumption 
of  water,  consuming  one-third  less  than  any  other  mo 
tor  on  the  market,  and  can  be  operated  on  a  pressure 
of  thirty-five  to  one  hundred  pounds.  By  using  two 
jets  of  1-16  of  an  inch  and  less,  according  to  water 
pressure,  each  jet  alternating  with  the  other  in  strik- 
ing the  outer  edge  of  the  vane  thereby,  there  is  ob- 
tained a  very  rapid,  steady  and  noiseless  motion,  pro- 
ducing a  very  powerful  breeze. 

The  entire  outfit  is  a  "thing  of  beauty  and  a  joy  for- 
ever," and  an  ornament  wherever  placed.  It  is  as 
easily  installed  as  an  electric  fan,  connecting  with  any 
convenient  water  pipe  or  hydrant,  and  is  guaranteed 
not  to  leak.  It  is  just  the  thing  for  counters,  offices 
and  stores,  or  any  place  where  a  fan  is  desired. 

As  electrical  current  is  not  always  procurable,  the 
Brooks-Follis  Electric  Co.,  is  raising  the  "wind"  in 
more  ways  than  one,  as  anyone  can  easily  see  by  step- 
ping into  their  office  and  seeing  their  display  of  Water 
and  Electric  Fan  Motors.  They  are  carrying  the 
Wi-stinghouse,  Lundell,  Emerson  and  the  Hunter- 
Deteurk  Fan  Motors,  in  addition  to  the  Cox  Water 
Motor.  It  will  pay  anyone  contemplating  putting  in  a 
Fan  Motor  to  investigate  their  line. 

The  Brooks-Follis  company  is  also  placing  an  arc 
lamp  on  the  market  that  is  meeting  with  a  ready  sale. 
The  lamp  is  of  the  long  burning  type,  burning  150 
hours  without  retriimning.  It  gives  450  candle  power 
and  consumes  only  200  watts  per  hour,  and  is  but  20 
inches  over  all,  being  finished  in  polished  brass. 
Either  for  direct  or  alternating  current.  Send  for 
further  information. 
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^Ke  ^ryant  ^treet  *p*oioor  Jfflowse. 


By  W.  W.  HANSCOM,  M.  E.,  E.  E. 


The  General  Power  House  of  the  Market  Street 
Raiway  Company  is  located  on  the  block  bounded  by 
Bryant.  Alameda,  York  and  Channel  Streets.  San 
Francisco. 

During'  the  year  1803  grading  was  commenced  on 
the  present  site  and  the  following  year  saw  a  brick 


brick  wall,  fronts  on  Alameda  street.  This  location  is 
in  about  the  center  of  the  car  district  and  is  well  sit- 
uated for  supplying  the  new  districts  now  being  built 
up. 

The  plant  as  originally  laid  out  consisted  of  four 
I'nion  Iron  Works  compound  engines,  two  being  of  300 


GROUND     PLAN     OF     THE    BRYANT     STREET     POWER     HOUSE. 


building  with  a  frontage  of  165  feet  on  Bryant  street, 
extending  half-way  back  to  York  street  and  ending 
in  a  wooden  partition  which  was  to  be  removed  when 
demands  required  an  additional  power  house  space. 
The  lire  room  fronts  on  Channel  street,  alongside  the 
steam  railroad  track,  and  convenient  for  coal  supply. 
while  the  engine  room,  separated  from  it  by  a  24-inch 


horse-power  and  two  of  000  horse-power,  belted  to  six 
General  Electric  200  kilowatt  multipolar  compound 
wound  generators  and  nine  "Elephant"  horizontal  re- 
turn tubular  boilers  designed  for  130  lbs.  working 
pressure  and  set  in  batteries  of  three,  arranged  for 
hand  tiring  with  natural  draft.  Early  in  September 
of  "04  the  plant  was  started,  but  owing  to  the  non- 


62 


THE   JOURNAL  OF    ELECTRICITY. 


[Vol.  IV,  No.  4 


completion  of  the  pumping  station,  which  was  to  sup- 
ply condensing  water,  the  engines  were  run  non-con- 
densing until  the  following  April,  1895. 

In  the  meantime  during  the  construction  of  the  pow- 
er plant,  the  old  horse  car  line  on  Mission  street  had 
been  reconstructed  into  a  modern '  overhead  trolley 
electric  system  and  power  was  first  supplied  to  operate 
the  cars  on  this  road.  Third,  Kentucky,  Fillmore, 
Bryant  and  Solano  streets  soon  followed,  and  later  on, 
Kearney,  Broadway,  and  Fourth  streets  and  tributar- 
ies. The  Metropolitan  Electric  System  was  operated 
from  a  separate  power    house    on    Carl     street,  but 


working  pressure  and  equipped  with  Roney  mechani- 
cal stokers  and  Howden  forced  draft  system. 

Two  300  horse-power  compound  condensing  engines, 
cylinders  16-28  inches  by  24  inches  stroke,  160  revolu- 
tions per  minute,  with  cranks  180  degrees  apart,  and 

Two  600  horse-power  compound  condensing  engines, 
cylinders  224x39x24  inches  stroke,  160  revolutions  per 
minute,  with  cranks  180  degrees  apart. 

The  smaller  engines  have  one  and  the  larger  en- 
gines have  two  fly  wheels,  each  9  feet  in  diameter,  with 
25  inch  face  and 'weighing  12,000  lbs.  each.  Each 
fly  wheel  is  belted  to  the  pulley  of  its  generator  by 
a*  24  inch  double  leather  endless  belt.  One  of  these 
engines    (600  horse-power)  is  shown  in   accompanying 


Elevation  op  Bryant  Street  Power  House. — Boiler  Room  Side. 


was  later  supplied  from  the  Bryant  street  power  house 
and  the  Carl  street  station  was  then  shut  down.  The 
increased  demand  for  power  soon  necessitated  an  in- 
crease in  the  supply  and  orders  were  placed  with  the 
Union  lion  Works  for  a  1300  horse-power  direct-con- 
nected, triple  expansion  unit  with  the  necessary  boil- 
ers, etc.,  together  with  a  switch  board  of  sufficient 
capacity  for  contemplated  and  future  developments. 
The  boilers  were  three  in  number,  of  the  same  type  as 
the  first,  but  differently  fitted,  and  the  board  was  com- 
menced at  both  ends  and  gradualy  filled  in  toward  the 

center,  the  circuits  being  »— «— . xam^—r 

changed  from  the  old  one 
as  fast  as  the  new  one 
was  installed.  The  new 
unit  was  not  connected  in 
common  with  the  old  belt- 
ed ones  immediately,  but 
was  run  on  separate  cir- 
cuits during  the  heavy 
loadperiodand  shut  down 
at  night    when     the  load 


illustration.  Each  engine  is  equipped  with  an  in- 

dependent condenser  and  air  pumps,  the  circulating 
water  being  supplied  under  a  sufficient  head  for  circu- 
lating purposes.  Steam  is  furnished  each  engine  from 
a  large  receiver  and  its  admission  into  the  high  pres- 
sure cylinder  is  governed  by  a  shaft  governor  of  the 
Ide  type,  the  cut  off  on  the  low  pressure  cylinder  being 
fixed.     Both  cylinders  are  steam  jacketed. 

Four  1300  horse-power  triple  expansion     engines, 
with  cylinders  20-30-44  by  30  inch  stroke,  running  at. 
150  revolutions  per  minute.     As  in  the  compound  en- 
gines, the  steam  entering  the  high  pressure  cylinder 
is  regulated  by  a  shaft  governor,  the  cut  off  in  the  in- 


Elevation  of  Bryant  Street  Power  House 
was  light  enough  to  be  carried  bv  the  smaller  engines 


The  new  unit  operated  with  steam  at  160  lbs.  working 
pressure.  An  overhead  electric  traveling  crane  was 
also  installed  and  later,  three  more  similar  units  were 
ordered  and  installed,  and  a  tool  room  and  workshop 
were  fitted  up  in  a  corner  of  the  fire  room  handy  to  and 
opening  into  the  engine  room. 

The  present  plant  consists  of  nine  boilers  in  batter- 
ies of  three,  each  being  64  inches  diameter  by  16  feet 
long,  designed  for  130  lbs.  working  pressure  and  fitted 
with  the  United  States  rocking  grate  bar,  and  opei*- 
ated  under  natural  draft  with  hand  stoking;  also, 

27  boilers,  each  being  64  inches  diameter  by  16  feet 
long,  arranged  as  the  above,  in  a  row  of  three  batter- 
ies of  three  boilers,  and  being  designed  for  160  lbs. 


Siemens-Halske  End. 

termediate  and  low  pressure  cylinders  being  fixed. 
The  outside  steam  receiver  is  replaced  by  one  embod- 
ied in  the  high  pressure  cylinder  casting  and  acting 
as  a  jacket  to  the  cylinder.  The  throttle  valve  is  con- 
nected to  both  mains  through  stops  alongside  on  top 
of  high  pressure  cylinder.  All  cylinders  and  covers 
are  steam  jacketed  and  the  valves  are  fitted  with  bal- 
ance pistons  on  continuations  of  the  valve  stems. 

The  air  pumps  on  these  engines  are  driven  from  the 
intermediate  cross  heads  by  rocker  arms  and  the  con- 
densers are  a  part  of  the  bed  plates  and  have  the  cir- 
culating water  outside  the  tubes  in  contact  with  the 
bed  plate,  insuring  a.  minimum  amount  of  heating  in 
the  journals.  All  bearings  and  slides  are  arranged 
for  water  circulation,  the  supply  being  taken  from  the 
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injector  by  a  donkey  pump,  and  the  discharge  from 
each  bearing,  etc.,  is  in  plain  view  from  the  back  of  the 
engine.  The  top  platforms  are  connected  by  flying 
bridges  with  each  other,  making  a  continuous  path  for 
The  oiler  from  one  engine  to  the  other.  The  cranks  are 
at  120  degrees  and  the  large  diameter  of  the  Siemens 
&  Halske  armatures  renders  the  use  of  fly  wheels  un- 
necessary. 


Center  Panels  of  the  Switchboard. 

The  bearings  throughout  are  fitted  with  wick  oil 
feeds,  as  in  marine  work,  the  reservoirs  supplying  a 
number  of  bearings  depending  on  their 
location.  Each  reservoir  receives  oil 
from  a  common  supply  pipe  leading 
from  the  main  supply  tank  under  the 
engine  room  floor.  The  drips  are 
caught  in  pits  and  led  to  the  filter  sys- 
tem alongside  the  supply  tank,  and 
when  purified  are  pumped  into  it  under 
an  air  pressure  of  from  15  to  20 
pounds.  The  entire  arrangement  is 
very  economical,  but  50  gallons  of  oil 
being  used  per  month  in  the  eight  en- 
gines. 

Circulating  water  is  supplied  by  a 
pumping  station  situated  alongside  the 
bay  on  Kentucky  street  and  connected 
to  power  house  by  6000  feet  of  36  inch 
cast  iron  pipe.  In  the  station  are  two 
centrifugal  pumps,  each  belted  to  a  150 
horse-power  General  Electric  motor, 
500  volts,  receiving  current  from  the 
power  house  and  controlled  by  rheo- 
stats in  the  field  and  armature  circuits'. 
But  one  of  these  is  required  at  a  time. 
A  stand  pipe  in  the  pump  house  regu- 
lates the  supply  pressure  and  takes 
care  of  the  surge  in  the  pipe.  The 
water  is  supplied  under  a  pressure  of 
about  15  lbs. 

At  the  power  house  the  discharge  is  carried  into 
the  street  sewer  by  a  system  of  pipes  and  valves  acting 
as  a  siphon  and  relieving  the  pumps  of  some  of  their 


duty.  One  of  the  small  engines  at  the  power  house  is 
started  on  the  atmosphere  in  the  morning  to  start  the 
pump  motor.  The  salt  water  is  also  used  by  the  water 
cars  for  sprinkling  the  road  beds,  and  a  connection 
with  switch  valves  permits  of  the  fire  pump  drawing 
salt  water  from  either  the  supply  or  discharge  at  the 
power  house. 
The  pumping  station  is  operated  on  a  ground  return 
with  an  auxiliary  wire  so  connected  at 
the  power  house  as  to  be  inside  the  cir- 
cuit breakers  and  fused  at  the  pump 
station  as  to  be  disconnected  from  the 
ground  and  used  as  a  return  in  case  of 
the  main  breakers  going  out. 

The  generating  equipment  consists 
of: 

Six  200  kilowatt  General  Electric 
multipolar  compound  wound  railway 
generators,  500-590  volts,  running  at 
480  revolutions  per  minute.  These  are 
belted  to  the  compound  engines,  one 
to  each  300  horse-power  and  two  to 
each  600  horse-power. 

Eight  400  kilowatt  Siemens  &  Halske 
6  pole,  external  armature  generators 
(500  to  590  volts,  at  150  revolutions), 
are  directly  connected  to  crank  shafts 
of  the  1300  horse-power  engines,  one  on 
each  end.  They  are  connected  to  the 
same  bars  and  in  multiple  with  the 
General  Electric  generators,  the  nec- 
essary adjustments  on  all  machines  be- 
ing made  by  shunts  across  the  positive 
and  equalizer  wires  at  back"  of  switch- 
board, so  that  the  load  is  evenly  divid- 
ed amongst  the  machines  in  proportion  to  their  capac- 
ities. •  '.    ** 


A  General  View  of  the  Generating  Room. 


The  leads  from  dynamos  to  the  switchboard  are 
taken  down  through  the  engine  room  floor,  into  large 
conduits,  thence  along  and  up  the  back  of  the  board 
to  the  terminals. 
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The  switchboard,  which  is  designed  for  a  maximum 
output  of  10,000  amperes,  is  of  white  California 
marble,  2  inches  thick,  and  mined  from  the  quarries 
of  the  Inyo  Marble  Company.  It  is  59  feet  long  by  S 
feet  high  and  is  set  5  feet  away  from  the  wall  and  hi 
the  center  of  the  length  of  the  station.  There  are  29 
panels,  each  being  two  feet  wide,  the  fourteen  to  the 


feeder  wires  lead  from  the  bottom  terminals  of  the 
switches  through  thefloor  and  along  the  conduit  under- 
neath to  the  end  of  building,  thence  up  and  out.  A  test 
of  the  regulation  of  the  four  compound  -engines  made 
on  August  30,  1895,  for  teli  minutes,  with  four  count- 
ers, one  on  each  engine,  all  being  started  and  stopped 
simultaneously  by  an  electrical  attachment,  showed 
as  follows: 

Engine  No.  1 — 000-  horse-power, 
load  varying  from  300  to  690  am- 
peres, 1589  revolutions. 

Engine  No.  2 — 600  horse-power, 
load  varying  from  300  to  690  am- 
peres, 1589  revolutions. 

Engine  No.  3 — 300  horse-power, 
load  varying  from  150  to  315  am- 
peres, 1592  revolutions.. 

Engine  No.  4 — 300  horse-power, 
with  generator  excited  only,  throttle 
wide  open,  1591  revolutions. 

The  steam  pressure  during  this 
test  was  30  lbs.,  the  vacuum  being 
126  inches. 

The  maximum  current  of  the  sta- 
tion at  present  reaches  6000  amperes 
and  the  average  for  21  hours  is 
2200  amperes. 


BICYCLISTS,  BEWARE! 


A  1300  h.  p.  Union  Iron  Works  and  Siemens-Halske  Set. 


The  State  Supreme  Court  has 
held,  in  the  case  of  Everett  vs.  the 
Los  Angeles  Consolidated  Electric 
Railway  Co.  (34  Lawyers'  Reports, 
Annotated  350,  that  a  person  rid- 
ing between  the  rails  of  an  electric 
ieft  of  the  center  being  connected  to  the  generators,  railway  upon  a  bicycle  is  chargeable  with  the  duty  of 
and  the  fourteen  to  the  right,  to  the  feeder  circuits,  looking  out  for  and  endeavoring  to  avoid  danger  from 
The  center,panel  is  fitted  with  Weston  illuminated  the  electric  cars;  and  the  motorman  seeing  him  is  en- 
dial  ammeters  and  voltmeters,  the  latter  on  a  swing  titled  to  assume  up  to  the  last  moment  that  the  rider 
ing  bracket,  the  former  being  connected  in  the  bus  bar  will  turn  out  of  the  way  by  increasing  his  speed  or 
between  generators  and  feeders.  A  Thomson  record-  turning  aside  to  avoid  the  danger, 
ing  wattmeter  and  log  desk  com- 
plete this  panel.  Each  generator 
panel  lias  mounted  upon  its  face  an 
illuminated  dial  Weston  ammeter,  a 
Westinghonse  circuit  bleaker,  a 
shunt  field  rheostat,  a  cut-in  volt- 
meter plug,  a  triple-pole  main 
switch,  and  a  Siemens  &  Halske  ear- 
on  shunt  field  switch,  which  opens 
the  shunt  circuit  gradually  through 
a  pair  of  carbon  points,  slowly  sep- 
arated by  means  of  a  worm  wheel 
and  crank.  The  generators  being 
of  different  sizes,  the  scales  on  the 
ammeters  are  so  graduated  as  to  in- 
dicate a  correct  distributon  of  load 
when  the  needles  occupy  the  same 
angular  position. 

Each  of  the  feeder  panels  is  ar- 
ranged to  supply  four  circuits,  each 
of  400  amperes,  having  a  round  dial 
Weston  ammeter,  Westinghonse  cir- 
cuit breaker  and  single-pole  switch 
for  each  circuit.  The  top  and  ends 
of  the  boai-d  are  finished  off  with 
polished  teak  molding,  the  lamps  for 

illuminating  the  board     being     fas-  a  600  h.  p.  Union  Iron  Works  Engine  Driving  Two  General 

tened  to  the     top     molding.       The  Electric  Generators. 
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COMPRESSED  AIR  FOR  MINING  PURPOSES. 


.  By    Edward    A.    Rix. 

(Continued  from  Page  54.) 

The  requirements  of  the  ordinary  mine  in  this  State, 
as  far  as  power  is  concerned,  may  be  enumerated  as 
follows:  Power  for  hoisting,  for  both  surface  and  un- 
derground pumps,  for  rock  drills,  for  milling  and  for 
lighting,  for  forge  blasts  and  the  mine  whistle,  which 
must  be  provided  for  some  way,  as  it 
serves  to  mark  the  shift  changes  and 
give  the  fire  or  accident  alarm. 

I  will  take  up  each  of  these  heads, 
briefly;  speak  of  the  prevailing  prac- 
tice here,  and  how  it  can  be  improved; 
and  in  any  comparisons  I  may  make 
between  the  efficiency  of  compressed 
air  and  any  other  power,  I  shall  as- 
sume that  the  horse-power  in  each 
kind  of  power  costs  the  same,  ready 
to  deliver  to  the  various  motors. 

Before  speaking  of  the  various 
motors  to  develop  the  required  power, 
we  shall  assume  that  our  mine  is 
properly  equipped  with  conduits  and 
reheating  apparatus.  Too  much  stress 
cannot  be  laid  upon  the  fact  that  gen- 
erous air  conduits  on  the  surface  and 
underground,  properly  provided  with 
bends  or  elbows  of  large  radius  and 
properly  insulated  where  they  convey 
hot  air,  contribute  greatly  to  the  eco- 
nomical operation  of  an  air  plant. 

While  the  actual  loss  to  the  com- 
pressed air  in  its  potential,  by  the 
drop  in  pressure,  caused  by    friction 


ting  initial  pressure  where  small  working  cylinders 
are  used,  is  great;  and  again,  the  increased  velocity 
in  small  pipes  down  a  shaft  deprives  the  compressed 
air  of  a  gain  instead  of  a  loss  of  power  as  it  goes  down- 
ward, which  it  would  have  in  proper  sized  conduits. 

Illustrating  the  first  point,  it  is  generally  assumed, 
for  instance,  if  a  compressed  air  pipe  receives  air  at 
100  pounds  and  delivers  it  at  SO  pounds,  that  the  loss 
is  twenty  per  cent.  So  it  is,  in  pressure;  but  relative 
pressures  do  not  measure  such  a  loss,  for  while  the 
pressure  has  decreased,  the  volume  has  correspond- 
inglv    increased,    and  the  real    loss  is  merely  a  fric- 


General  View  of  Switchboard 


in  small  pipes,  is  not  more  than  one-third  of  what  the 
public  believes  it  to  be,  still  the  annoyance  in  not  get- 

*  Lecture  delivered  tn  the  engineering   students  of  the  Iceland  Stanford 
Junior  University,  May  3,  1897. 


The  Bryant  Street  Power  House. 

tional  one  of  8.4  per  cent  instead  of 
twenty. 

Illustrating  the  second  point,  there 
is  a  very  material  gain  to  be  had  from 
the  weight  of  air  in  average  shafts, 
provided  the  pipes  are  of  proper  size. 
Air  at  00  pounds  gauge  on  the  surface 
would  be  92  pounds  at  500  feet,  04 
pounds  at  1,000,  00  at  1,500,  and  OS  at 
2,000  feet — a  gain  sufficient  to  offset 
all  frictions  and  ordinary  leakage,  a 
proportion  which  cannot  be  matched 
in  electrical  transmission  down  a 
shaft. 

Most  of  the  air  plants  in  our  mines 
are  inefficiently  piped,  and  no  atten- 
tion whatever  is  paid  to  long  bends, 
and  the  pipes  in  general  appear  to  be 
specially  installed  to  exhibit  every 
class  and  variety  of  pipe  fitting  the 
market  affords,  and  with  mnny  dupli- 
cates. I  have  counted  five  1-inch 
elbows  in  the  space  of  three  feet 
to  connect  up  a  pump  to  the  main 
air  pipe,  when  the  price  of  1-inch 
hose  and  couplings  would  have 
been  less  and  the  hose  would  have  delivered  to  the 
pump  nearly  the  line  pressure.  The  pressure  loss  in 
each  of  the  1-inch  elbows  would  be  (.005V2-3)  five-thou- 
sandths of  the  square  of  the  velocity  of  the  air  through 
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the  pipe.  The  pump  had  a  six-inch  cylinder  and  the 
piston  moved  fifty  feet  per  minute.  The  ratio  of  the 
cylinder  area  to  the  pipe  being  1  to  30,  the  air  in  the 
pipe  must  move  1,800  feet  per  minute,  or  30  feet  per 
second.  This  squared  and  multiplied  by  five  one-thou- 
sandths makes  a  loss  of  4^  pounds  for  each  elbow,  or 
22  pounds  for  the  five,  certainly  not  a  sensible  or  de- 
sirable result,  yet  one  sees  it  everywhere  in  the  mines. 
The  passion  miners  have  for  1-inch  pipe  is  marvelous. 
One  may  frequently  see  strings  of  it  five  hundred  feet 
long,  conveying  air.  It  has  cheapness  and  ease  of  in- 
stallment to  recommend  it,  but  the  wood  pile  and  the 
owner  suffer.  A  proper  plant  should  have  no  1-inch 
air  pipe  underground  over  ten  feet  long,  and  no  short 
elbows. 

At  some  convenient  place,  where  the  total  length  of 
air  conduits  from  the  surface  motors  shall  be  a  min- 
imum, a  good  reheater  should  be  established  and  con- 
nected to  all  these  motors.  There  is  ample  scope  to 
improve  upon  the  reheaters  now  upon  tne  market. 
They  may  be  classed  as  coil,  tube  and  shell  reheaters. 
The  former  a  simple  or  nest  of  coils  within  a  furnace; 
the  tube  reheater  consisting  of  a  nest  of  pipes  screwed 
into  a  cast-iron  head,  and  all  surrounded  by  a  fur- 
nace; the  shell  reheater  made  much  like  an  ordinary 
domestic  sheet-iron  heater,  except  that  it  will  sustain 
pressure,  the  fire  being  within  it. 

Any  of  these  will  do  fairly  well,  especially  if  well  in- 
sulated on  the  outside  to  prevent  surface  radiation. 
They  should  be  provided,  in  large  plants,  with  pyro- 
meter and  proper  dampers,  to  prevent  overheating. 
We  build  also  a  compound  reheater,  which  contains 
two  independent  heating  compartments  for  different 
pressures,  the  utility  of  which  will  be  seen  later  on. 

A  very  small  amount  of  fuel  will  be  used  in  one  of 
these  reheaters — just  about  half  a  cord  of  pine  wood 
a  day,  to  reheat  100  horse-power  of  cold  air  so  that  it 
will  yield  140  horse-power.  When  it  is  remembered 
that  one-half  a  cord  of  pine  wood  will  yield  at  the 
maximum  8  horse-power  for  twenty-four  hours,  when 
burned  under  a  steam  boiler,  its  capacity  to  produce 
10  horse-power  is  a  little  short  of  incredible.  Besides 
doing  this,  it  renders  still  further  service  by  permit- 
ting us  to  use  the  compressed  air  in  an  expansion  en- 
gine. 

Some  engineers  use  a  steam  boiler  for  a  reheater, 
especially  if  it  is  already  installed  at  the  mine.  A 
slow  fire  is  maintaned  on  the  igrates,  and  about 
eighty  to  ninety  pounds  steam  pressure  maintained; 
the  compressed  air  bubbles  up  through  the  hot  water 
and  mingles  with  the  steam.  Fully  ninety  per  cent  of 
the  mixture  is  air.  This  system  has  earnest  advo- 
cates who  claim  that  the  latent  heat  of  the  condensing 
steam  being  released  in  the  motor  cylinder  just  where 
it  is  then  ended,  and  the  condensed  "water  acting  as  a 
lubricant,  makes  this  system  preferable.  It  is  certain 
that  the  heat  can  be  carried  farther  this  way,  but  we 
lean  to  the  classes  of  dry  reheaters  mentioned  first 
because  they  are  simpler,  will  give  higher  tempera- 
tures, and  require  less  fuel. 

A  temperature  of  450  deg.  Fahr.  can  easily  be  main- 
tained in  the  dry  reheater,  and  with  well  insulated 
pipes  this  will  insure  400  deg.  Fahr.  to  all  motors  con- 
tained within  the  ordinary  hoisting  works  with  mill 
adjoining. 

There  should  be  installed,  at  the  end  of  the  com- 
pressed air  transmission  pipe,  ample  reservoir  capac- 
ity. This  is,  next  to  reheating,  the  most  important 
feature  in  a  compressed  air  plant  for  mining  work, 


and  it  is  in  the  proper  arrangement  of  this  particular 
feature  that  we  make  a  great  gain  in  economy  over 
electrical  power  for    intermittent  work. 

The  two  sets  of  machines  which  take  the  most  pow- 
er around  a  mine  are  the  rock  drills  and  the  hoists. 
These  use  large  powers  for  short  periods,  and  fre- 
quently the  average  power  covering  twenty-four  hours 
is,  in  the  case  of  the  hoist,  from  one-third  to  one- 
fourth  the  maximum,  and  with  rick  drills  about  one- 
half,  where  more  than  three  machines  are  in  use.  It 
is  evident,  therefore,  that  if  sufficient  storage  capac- 
ity be  provided,  the  average  power  will  only  be  de- 
manded from  the  transmission  main,  while  in  an  elec- 
trical plant  the  maximum  power  must  be  continually 
delivered  by  the  transmission,  for  it  may  be  required 
at  any  moment.  This  makes  it  an  expensive  proposi- 
tion to  use  electricity  for  intermittent  work. 

True,  storage  batteries  would  accomplish  the  de- 
sired end,  but  who  dares  face  their  first  cost  and  cost 
of  maintenance. 

As  an  instance  of  the  relation  of  storage  to  intermit- 
tent work  I  will  cite  the  case  of  the  Banner  Mine,  at 
Oroville,  California,  that  has  a  compressor  having  a 
single  double-acting  10 J-  by  12  inch  air  cylinder;  the 
piston  makes  300  feet  per  minute,  and  the  machine  is 
probably  delivering  150  cubic  feet  of  free  air  per  min- 
ute. This  size  of  machine  is  rated  by  builders  as  a 
two-drill  compressor,  yet  it  is  driving  two  3-^-inch  ma- 
chines, one  3-}-inch,  one  2f-inch,  and,  on  occasion,  a  2- 
inch  also.  The  united  requirements  of  these  machines, 
should  they  be  running  at  the  same  time,  would  be 
285  cubic  feet  per  minute — almost  double  the  output 
of  the  compressor.  The  explanation  lies  in  a  very 
large  and  unnusual  reservoir  capacity — in  fact,  ten 
times  larger  than  ordinarily  employed  with  a  compres- 
sor of  that  size.  The  wisdom  and  economy,  however, 
of  such  large  receiver  capacity  is  apparent,  and  this 
example  should  be  followed,  especially  as  receivers 
are  very  expensive. 

As  an  example  of  the  advantage  of  reservoir  capac- 
ity with  a  hoist,  I  call  attentiou  to  the  hoist  at  the 
^North  Star  Mine,  Grass  Valley,  which  develops  80  to 
00  horse-power  when  running,  but  calls  on  the  com- 
pressors to  exert  but  from  25  to  30  horse-power  to 
maintain  it.  There  are  probably  not  five  mines  in  the 
State  with  proper  air  reservoir  capacitj',  and  if  it  were 
possible  to  arrange  contracts  with  the  mine  owners 
to  yield  up  fiftjr  per  cent  of  the  saving  effected  by  put- 
ting in  proper  pipes  and  receivers,  more  than  one  per- 
son could  earn  a  comfortable  income  by  making  such 
changes  in  this  State  alone. 

Receivers  should  be  placed  at  any  general  distribut- 
ing point  in  the  mine,  as  well  as  upon  the  surface. 
Anyone  managing  a  mine,  by  keeping  a  record  of  two 
days  only,  of  the  length  of  time  his  intermittent  ma- 
chines are  running  during  the  day,  can  readily  calcu- 
late the  proper  receiver  capacity  required. 

Coming  now  to  the  machinery  proper  for  the  mine, 
first  in  order  of  installation  is  the  hoisting  works, 
which  we  will  consider  only  from  the  standpoint  of 
economy  and  utility.  It  is  supposed,  of  course,  that 
the  elements  of  strength,  safety,  capacity  and  every- 
thing, have  all  been  properly  considered  by  whoever 
was  the  designing  engineer.  It  is  almost  a  rule  that 
a  mine  that  can  afford  to  have  an  economical  trans- 
mission plant  has  use  for  a  hoist  of  sufficient  capacity 
to  enable  it  to  be  one  of  the  highest  motor  type,  and 
for  this  purpose  I  should  install  a  compound  hoist, 
direct-connected — that  is  to  say,  there  will  be  no  gear- 
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ing  whatever  011  the  hoistj  the  shaft  carrying  the 
drums  being  at  the  same  time  the  engine  shaft.  The 
cylinders  proportioned  with  reference  to  the  initial 
and  final  pressures  desired,  and  also  with  respect  to 
the  amount  of  expansion  done  by  reheating.  To  get 
the  largest  amount  of  work  from  a  hoist  of  this  char- 
acter the  air  should  be  reheated  to  about  400  de- 
gress before  passing  into  the  initial  cylindtr.  It  wili 
be  exhausted  from  there  back  into  the  second  compart- 
ment of  the  compound  reheater,  and  heated  again  to 
400  degrees;  from  there  it  will  pass  to  the  low  pres- 
sure cylinder,  perform  its  work  and  be  exhausted  to 
the  atmospheric  pressure. 

It  does  not  require  any  particular  amount  of  calcu- 
lation to  show  that  with  this  double  reheating  the 
volume  of  the  air  may  be  practically  increased  from 
sixty  to  eighty  per  cent,  with  a  corresponding  degree 
of  economy. 

For  the  second  reheating  there  is  practically  no  ex- 
tra fuel  required,  the  second  reheater  being  placed 
above  the  first  one  and  absorbing  the  heat  after  it  has 
passed  through  the  first  series  of  tubes.  The  piping 
on  a  plant  of  this  kind  should  be  so  arranged  that 
either  cylinder  can  take  the  high  pressure  air,  for 
either  cylinder  exhausts  it  directly  into  the  atmos- 
phere, as  well  as  the  piping  for  the  operation  of  com- 
pounding. 

A  hoist  of  this  character  will  be  found  much  easier 
to  care  for  than  one  operated  by  steam,  for  there  will 
•be  no  condensed  water  to  be  carried  off,  and  the 
machine  is  ready  to  start  in  operation  at  a  second's 
notice.  There  is  no  other  manipulation,  as  far  as  the 
motive  power  is  concerned,  except  the  opening  of  the 
throttle  valve. 

In  the  operation  of  a  hoist  of  this  character  the  ser- 
vice of  storage  reservoirs  in  conjunction  with  com- 
pressed air  service  becomes  very  apparent,  and,  as 
stated  before,  a  hoist  which  requires  from  SO  to  100 
horse-power  to  operate  while  it  is  in  service  would  in 
the  average  mine  require  but  25  to  30  horse-power  at 
constant  work  delivered  by  the  compressor.  The 
advantage  of  this  is  apparent,  and  while  it  is  ap- 
proached bj  steam  power,  cannot  be  matched  by  any 
other  service  excepting  by  a  water  wheel  plant  having 
large  reservoir  capacity. 

And  for  the  reason  which  I  have  heretofore  stated, 
it  is  evidently  the  very  worst  proposition  for  the  econ- 
omical use  of  electricity,  and  the  greater  the  propor- 
tion of  the  entire  power  used  by  the  mine,  that  is  de- 
voted to  an  electric  hoist,  the  poorer  will  be  the  ef- 
ficiency of  the  whole  system,  for  the  maximum 
amount  of  power  required  by  the  hoist  must  be  pur- 
chased and  brought  to  the  hoist  motor  ready  for  con- 
sumption at  any  time.  Of  course,  this  loss  will  be 
obviated  whenever  storage  batteries  become  possible 
for  everyday  use. 

The  next  surface  motor  of  importance  around  a 
mine  will  be  the  mill  engine,  which  as  a  general  rule 
has  a  constant  load.  It  is  only  in  the  smaller  mills 
that  the  power  required  for  the  rock  breaker  is  inter- 
mittent, but  in  such  a  plant  as  we  have  been  consid- 
ering, the  rock  breakers  will  probably  be  of  such  size 
that  they  cam  run  continuously  from  the  ore  bins, 
which  will  render  the  total  power  required  from  the 
mill  engine  a  constant. 

In  this  case  for  compressed  air  the  engine  will 
probably  be,  for  ordinaiw  purposes,  a  straight-running 
simple  Corliss  engine,  using  reheated  air.  If  the  mill 
requires  a  considerable  power,  it  would  be  advisable 
to  install  a  tandem  compound  Corliss  engine,  where 


the  air  will  be  reheated  twice,  as  in  the    case  of    the 
hoisting   engine.  , 

Compressed  air  can  claim  no  particular  advantage 
over  electricity  in  its  economy  for  driving  this  con- 
stant load,  nor,  for  that  matter,  over  a  high  efficiency 
water  wheel  or  a  compound  condensing  steam  en- 
gine. The  honors  are  practically  easy  all  along  the 
line. 

Our  general  system  being  compressed  air,  therefore, 
there  is  no  loss  or  disadvantage  in  using  it  for  the  con- 
stant load.  The  same  course  of  reasoning  will  apply 
to  engines  which  may  be  used  for  driving  Cornish 
pumps  from  the  surface,  or  any  other  constant  load  re- 
quirement, such  as  driving  fans  or  tramways.  For 
intermittent  work,  such  as  a  sawmill,  in  connection 
with  a  mine,  compressed  air  would  have  the  same 
economy  with  a  properly  designed  motor  as  for  the 
hoist. 

Outside  of  the  requirements  heretofore  mentioned, 
the  only  other  required  service  would  be  for  furnish- 
ing lights.  For  an  ordinary  mine  10  to  15  horse-pow- 
er would  readily  supply  this.  Compressed  air,  of 
course,  will  have  to  be  transformed,  through  an  air 
motor  and  dynamo,  into  electricity  for  furnishing 
lights,  and  this  naturally  must  be  at  considerable  loss, 
and  of  course  in  this  instance  furnishing  the  electric 
current  direct  would  be  very  much  more  economical, 
but  the  amount  of  power  required  for  this  service  is  so 
insignificant,  in  reference  to  the  balance  required  by 
the  mine,  that  it  need  not  be  seriously  considered. 

For  underground  work  there  are  practically  but 
three  kinds  of  work  required — hoisting  from  winzes, 
running  of  rock  drills  and  pumping. 

Owing  to  the  fact  that,  as  a  general  rule,  it  is  not 
desirable  to  place  large  or  expensive  hoisting  plants 
under  ground,  the  character  of  the  engines  used  is  not 
very  economical,,  but  the  work  is  so  intermittent  in 
its  character — much  more  so,  as  a  general  rule,  than 
the  hoist  on  the  surface — that  even  these  uneconomical 
engines  can  be  operated  with  compressed  air  for  much 
less  than  by  electricity.  In  many  cases  it  is  desirable 
to  reheat  this  air,  'Which  can  be  done  with  perfect 
ease,  either  by  means  of  an  externally  fired  furnace, 
using  either  wood  or  coal,  where  an  old  shaft  or  a 
proper  system  of  ventilation  will  take  away  the  gases 
of  combustion,  or  the  air  may  be  heated  by  an  intern- 
ally fired  furnace,  in  which  coke  is  placed  at  proper  in- 
tervals of  time  in  sealed  chambers  made  to  witnstand 
the  air  pressure,  and  through  which  the  compressed 
air  passes,  furnishing  oxygen  for  the  combustion. 

It  is  always  well  in  installing  underground  hoists  of 
all  kinds,  to  place  in  close  proximity  as  large  a  reser- 
voir capacity  as  possible. 

For  underground  pumping,  ordinary  direct-acting 
steam  pumps,  using  air  for  actuating  them,  are  the 
most  uneconomical  machines  that  can  possibly  be  em- 
ployed in  the  use  of  any  power,  and  should  never  be 
used,  unless  their  utility  more  than  counter-balances 
their  wastefulness  of  power.  In  sinking  pumps,  espe- 
cially in  confined  spaces,  there  is  scarcely  any  other 
form  of  pump  that  can  be  used  with  any  degree  of  satis- 
faction, and  utility  is  the  only  thing  to  be  considered. 
A  power-driven  pump  would  be  undesirable  under 
such  circumstances.  For  larger  spaces,  compound  di- 
rect-acting pumps  for  sinking  pumps,  and  even  station 
pumps,  have  a  reasonable  degree  of  economy,  but 
would  at  the  same  time  require  an  element  of  utility 
to  be  considered  in  order  to  counterbalance  the  econo- 
my of  an  electrically  driven  station  pump.     The  latter, 
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however,  possesses  so  many  disadvantages  in  the  fact 
that  gears  are  nearly  always  introduced  for  the  reduc- 
tion of  speed  and  are  subjected  to  tremendous  wear, 
that  their  use  is  limited. 

For  a  properly  operated  mine,  having  a  considerable 
quantity  of  water  to  pump,  a  station  pump,  with  com- 
pound engines  using  reheated  air,  will  give  the  great- 
est economy.  When  it  comes  to  the  subject  of  rock- 
drilling,  which  forms,  as  a  general  rule  two-thirds  of 
the  power  required  undergrounds  present  compressed 
air  has  the  field  all  to  itself,  and  here  utility  alone  is 
considered,  for.  rock  drills  are  as  uneconomical  in  the 
use  of  air  as  a  direct-acting  steam  pump ;  still  they  do 
such  a  tremendous  amount  of  work  in  comparison  to 
the  cost  for  operating  them  that  their  economy  is 
measured  only  in  the  amount  of  rock  or  ore  which  they 
are  instrumental  in  extracting,  and  not  in  the  power 
which  is  required  to  drive  them.  It  is  evident,  how- 
ever, that  it  will  take  less  power  to  furnish  air  for 
these  machines  if  such  air  is  taken  directly  from  the 
transmission  main  than  if  it  were  furnished  at  the  sur- 
face by  water-power  or  electrical  or  steam  motor.  Be- 
sides, a  considerable  portion  of  the  cost  of  furnishing 
compressed  air  to  these  machines  is  offset  by  the  pure 
air  which  is  furnished  to  the  miners  under  ground 
and  the  readiness  with  which  it  blows  the  smoke 
caused  by  blasting  from  the  various  underground 
workings.  For  underground  work  it  is  also  valuable 
in  case  of  accident.  Many  an  air  pipe  leading  back  in- 
to a  drift,  a  portion  of  which  has  caved  and  imprisoned 
miners  beyond,  has  not  only  furnished  them  pure  air 
but  at  the  same  time  these  pipes  have  given  a  means  of 
communication  with  those  outside. 

The  use  of  air  around  a  mine  is  also  in  the  nature  of 
an  insurance,  especially  where  a  mine  has  the  appar- 
atus for  using  steam.  Air  being  used  practically  un- 
der similar  conditions  to  steam,  can  be  utilized  in  the 
motor  or  engines,  and,  in  case  anything  should  happen 
to  the  pneumatic  system,  it  will  only  take  a  few  hours 
to  close  off  the  proper  valves,  fill  the  boilers  with 
water,  get  up  steam  and  proceed  as  before ;  whereas  it 
is  impossible  to  use  the  electrical  apparatus  with  any- 
thing but  electricity. 

As  far  as  first  cost  is  concerned,  the  average  of  a 
number  of  costs  of  installation  which  have  come  to  my 
knowledge  show  me  that  the  air  plant  is  from  twenty- 
five  to  fifty  per  cent  cheaper,  depending  upon  the  na- 
ture of  the  installation,  the  size  of  the  power  and  the 
distance  of  the  transmission. 

As  a  general  rule,  the  ordinary  free  gold  milling 
mine  in  the  State  of  California  on  a  working  basis 
would  require  motive  power,  divided  up  nearly  as  fol- 
lows: 25  per  cent  for  the  mill,  32  per  cent  for  the  hoist- 
ing, 5  per  cent  for  direct-acting  pumps,  10  per  cent  for 
station  pumps,  23  per  cent  for  rock  drills,  and  about 
5  per  cent  for  lights. 

Allowing  that  electricity  to  the  amount  of  this  100 
per  cent  has  to  be  purchased  to  operate  this  mine,  us- 
ing compressed  air  according  to  the  manner  that  I 
have  mentioned,  I  believe  that  there  would  be  required 
about  74  per  cent  in  comparison  to  the  electrical  re- 
quirement, divided  up  as  follows:  25  per  cent  for  the 
mill,  10  per  cent  for  the  hoist,  3  per  cent  for  the  direct- 
acting  mill,  13  per  cent  for  the  station  pumps,  16  per 
cent  for  the  rock  drills,  and  7  per  cent  for  the  lights 
making  a  total  of  74  per  cent. 

My  opinions  in  the  matter  are  somewhat  borne  out 
by  the  experience  of  electrical  engineers,  themselves. 


For  instance,  in  an  article  written  in  a  pamphlet  called 
"Stone,"  the  following  remark  is  made: 

"You  may  not  know  that  Mr.  Thomas  A.  Edison,  the 
greatest  electrician  of  the  present  time,  has  been  for 
the  last  two  or  three  years  experimenting  on  a  mam- 
moth scale,  at  Ogden,  New  Jersey,  in  which  he  quar- 
ries a  low  grade  of  iron  ore,  hoists  and  conveys  the 
same  by  means  of  two  cableways,  delivers  to  the 
crusher,  and  after  being  crushed  the  material  is  grad- 
ually  reduced  to  a  powder,  when  by  electrical  process 
the  particles  are  separated  from  the  particles  of  stone, 
the  iron  particles  being  then  compressed  in  the  form 
of  bricks  and  sold  as  a  high-grade  iron  ore. 

"Mr.  Edison's  quarrying  operations  involve  the  use 
of  hoisting  engines,  drills,  pumps,  etc.  Mr.  Edison 
tried  the  Edison  drill,  which  he  told  the  writer  he 
never  saw  until  it  was  delivered  to  his  quarry.  The 
electric  drill  is  being  thrown  out  and  the  steam  drill 
employed,  though  electric  motors  are  still  used  some- 
what in  the  mill.  On  all  their  hoisting  apparatus 
steam  hoisting  engines  are  employed.  Now,  it  seems 
that  until  Mr.  Edison  can  successfully  use  electricity 
in  quarrying  operations,  it  is  useless  for  others  to 
waste  their  time  experimenting  in  this  line.  For  any- 
thing like  intermittent  hoisting  with  a  derrick,  the 
electric  hoist  is  not  nearly  so  economical  or  efficient 
as  steam  hoisting  engines." 

It  has  been  found  recently  at  Jerome  Park, 
where  a  very  excellent  compressed  air  plant  has  been 
installed  by  an  Eastern  compressed  air  engineering 
concern,  that  they  are  operating  hoisting  engines  and 
rock  drills  very  much  cheaper  by  compressed  air  than 
they  formerly  did  by  steam. 

Statements  are  made,  which  I  have  no  means  of  ver- 
ifying, that  it  is  done  with  one-half  the  coal  formerly 
required  when  steam  was  used  direct.  The  contrac- 
tor is  making  a  large  excavation,  covering  probably  a 
square  mile  in  extent,  for  a  reservoir.  He  has  estab- 
lished in  the  center  of  the  work  a  500  horse-power  air 
compressor,  and  is  driving  fourteen  hoisting  engines 
and  fourteen  rock  drills  at  various  parts  of  the  work, 
and  reheating  the  air  prior  to  its  use  in  the  hoisting 
engines.  The  economy  of  this  plant  is  so  marked  that 
at  the  present  time  a  contractor  in  Philadelphia  is  in- 
stalling a  similar  plant  for  work  to  be  performed 
there. 

These  results  seem  to  point  to  the  fact  that  where 
steam,  directly  generated,  cannot  compete  with  com- 
pressed air  it  is  useless  for  any  other  power  to  try  to 
do  so  under  the  same  conditions.  It  all  lies  in  the  fact 
that  the  work  is  intermittent  and  that  is  the  principal 
claim  made  on  this  present  occasion,  that  in  determin- 
ing the  character  of  the  power  to  be  selected  for  any 
kind  of  an  operation  many  things  besides  the  efficiency 
are  to  be  considered.  Very  frequently  a  compressed 
of  the  apparatus  at  full  load  and  constant  operation, 
air  or  water-power  plant,  capable  of  storage  capacity, 
would  be  more  economical  to  use  at  a  constant  load 
efficiency  of  fifty  per  cent  than  any  other  power  at  a 
constant  load  efficiency  of  ninety  per  cent.  It  is  like 
the  cost  of  a  manufactured  article — it  matters  very 
little  what  the  rate  of  wages  paid,  provided  the  am- 
ount of  wages  which  enters  into  the  cost  of  the  product 
be  satisfactory.  So  it  is  in  a  power  proposition — it  is 
not  the  efficiency  of  five  minutes'  operation,  it  is  the 
total  cost  covering  twenty-four  hours. 

From  an  engineering  standpoint,  if  one  were  asked 
the  most  economical  steam  motor  to  operate  an  elec- 
tric steam  railway  plant,  one  would  say,  a  compound 
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or  triple  expansion  Corliss  engine,  running  condens- 
ing. But  this  depends  entirely  upon  the  cost  of  the 
coal,  for  it  has  been  proved  in  parts  of  the  United 
States  where  coal  is  as  cheap  as  $1  per  ton,  that  the 
difference  in  interest  and  depreciation  between  the 
condensing  plant  and  the  simple  high-pressure  plant 
will  more  than  -offset  the  difference  in  the  cost  of  fuel, 
even  if  the  coal  cost  $1.40  a  ton.  This  is  an  instance 
where  high  efficiency  engines  are  not  engines  of  great 
economy,  and  I  have  been  particularly  emphatic  upon 
this  point,  because  compressed  air  has  suffered  much 
on  account  of  improper  comparison  with  electricity,  in 
this  manner. 

We  all  know  that  there  have  been  constructed  elec- 
tric generators  and  motors  that  will  give  an  efficiency 
of  from  ninety-two  to  ninety-five  per  cent  at  full  load, 
while  compressed  air  generators  and  motors  fall  below 
these  figures  in  mechanical  efficiency,  but  in  practical 
economy  for  such  work-as  we  have  had  in  considera- 
tion, I  claim  twenty-five  per  cent  superiority  in  econ- 
omy over  the  electrical  installation.  Mechanical  oper- 
ations are  not  conducted  for  amusement  but  for  profit, 
and  that  operation  which  produces  equal  results  with 
another,  for  a  less  monthly  or  yearly  cost,  labor,  ma- 
terial, fuel  or  power,  interest,  depreciation,  etc.,  being 
all  given  their  proper  value,  is  the  more  economical. 

I  claim  that  comprssed  air,  for  intermittent  work 
(which  is  fully  fifty  per  cent  of  all  work  done  by  mo- 
tors), has  no  rival  for  general  economy  or  utility,  and 
particularly  is  this  true  for  mining  work.  It  must  al- 
ways be  borne  in  mind  that  economy  in  compressed  air 
depends  upon  reheating,  and  then  expansion,  and  my 
remarks  are  not  directed  toward  that  class  of  com- 
presed  air  motors  which  use  cold  air  or  air  at  full 
pressure.  Utility  very  frequently  overbalances  con- 
siderations of  economy  or  efficiency,  as  may  be  illus- 
trated in  air  brakes  which  are  attached  to  the  locomo- 
tives throughout  the  world.  These  air  brakes  are 
most  uneconomical  in  the  use  of  steam,  using  it  prac- 
tically at  full  pressure,  and  are  about  the  same  class 
of  motors  as  the  direct-acting  pumps  which  have  an 
efficiency  of  only  about  twenty  per  cent  as  compared 
to  a  high-class  steam  motor.  I  have  heard  it  stated 
that  there  are  20,000  of  these  air-brake  motors  working 
in  the  United  States  alone,  absorbing  about  10  horse- 
power each,  making  200,000  horse-power  devoted  to 
this  appliance  alone,  which  completely  overshadows 
all  the  rest  of  the  compressed  air  installations  in  this 
country  in  magnitude,  and  yet  no  one  hears  of  anyone 
attempting  to  replace  this  very  inefficient  motor  with 
any  other  more  efficient  appliance  for  generating  com- 
pressed air,  for  its  utility  is  such  and  there  is  so  much 
dependent  upon  it,  that  economy  is  a  secondary  con- 
sideration. 

At  the  present  time  in  the  Eastern  States  there  is 
a  very  marked  revival  of  interest  in  compressed  air, 
with  reference  to  its  application  to  street-car  motors. 
A  considerable  amount  of  money  has  been  expended 
in  experiments  by  two  companies  in  New  York  City 
during  the  last  year,  which  has  resulted  so  favorably 
for  compressed  air  motors  that  many  street  railway 
companies  throughout  the  United  States  are  preparing 
to  make  experiments  on  their  roads  in  order  to  deter- 
mine the  relative  merits  for  their  particular  purposes 
of  compressed  air  as  against  the  cable  or  electricity. 

Within  the  last  month  a  car  has  been  running  in  the 
streets  of  Washington.  D.  C,  but  I  have  not  had  any 
reports  from  it  as  yet.  About  this  time  the  most 
elaborate  experiment  of  all,  namely,  the  running  of  a 
train  drawn  by  a  compressed     air  motor,  will  start 


from  Rector  street,  New  York  City,  and  run  to  Fifty- 
eighth  street,  on  the  Sixth  avenue  elevated  road,  at 
regular  intervals.  A  250  horse-power  plant  has  been 
installed  at  a  convenient  point  near  one  of  the  termin- 
als, and  every  precaution  has  been  taken  to  insure  the 
successful  termination  of  this  trial.  This  plant  will 
undoubtedly  be  open  to  public  inspection,  so  that  all 
may  satisfy  themselves. 

The  struggle  between  the  electric  and  the  com- 
pressed air  systems  for  supremacy  will  not,  as  I  have 
indicated  before,  be  based  upon  the  efficiency  of  en- 
gines or  motors,  but  upon  the  general  economy  of  the 
plant.  This  can  be  readily  appreciated  when  we  con- 
sider actual  figures  in  connection  with  the  operations 
of  these  plants.  For  instance,  in  a  recently  published 
report  of  the  operating  expenses  of  twenty  electric 
roads  in  Connecticut  for  1896,  the  average  cost  of  mo- 
tive power  and  line  repairs  per  car-mile  was  3  cents. 
The  compressed  air  system,  with  coal  at  $2.75  per  ton. 
water  at  $1  per  thousand  cubic  feet,  or  waste,  the  la- 
bor, repairs  and  maintenance  of  power  plant,  deprecia- 
tion and  interest  on  the  cost  of  the  entire  power  plant, 
makes  the  cost  per  car-mile,  of  the  motive  power, 
$0,023.  In  either  of  these  plants  the  cost  of  coal  per 
car-mile  does  not  exceed  $0,005,  or  an  average  of  about 
one-fifth  of  the  cost  of  the  motive  power,  so  that  one 
can  readily  see  that  engines  and  motors  of  even  med- 
ium economy  would  not  affect  the  cost  of  the  motive 
power  to  any  perceptible  extent,  provided  that  the  cost 
of  maintenance  was  low — in  fact,  maintenance  is  the 
principal  expense  in  the  motive  power  department, 
and  what  everybody  is  looking  for  at  present  is  a  sys- 
tem which  places  the  cost  of  maintenance  at  the  very 
lowest  point. 

My  remarks  become  less  true  as  the  price  of  fuel  in- 
creases, until,  of  course,  there  would  come  a  point 
when  the  price  of  fuel  would  be  the  principal  consider- 
ation. I  should  judge  that  on  this  coast  we  were 
about  midway  between  these  two  factors. 


MACHINERY  IN  TALL  BUILDINGS. 


American  enterprise  in  the  erection  of  big  buildings 
for  business  purposes  has  become  known  the  world 
over,  and  for  the  engineer  these  piles  of  stone  and 
metal  hold  varied  and  important  interests.  From  the 
beginning  of  their  foundations  his  services  are  indis- 
pensible,  and  after  completion  the  maze  of  machinery 
which  they  hold  continues  to  require  them,  for  advice 
as  well  as  management.  Like  the  modern  ocean 
steamship,  the  large  business  building  of  the  present 
day  harbors,  deep  down,  out  of  sight  of  all  but  the  op- 
erating force,  a  magazine  of  power  of  which  the  pro- 
portions are  but  vaguely  guessed  at  by  the  multitude 
above.  Boilers,  engines,  dynamos  and  pumps  there 
are  in  bewildering  numbers,  supplying  heat,  light  and 
power  to  the  upper  regions  through  miles  of  pipe  and 
wire;  humming  blowers  and  exhaust  fans  both  supply 
and  abstract  air  through  many-branched  ducts  for  ven- 
tilation purposes,  and  ice  and  refrigerating  machines, 
too,  often  must  have  a  place,  all  helping  to  make  uo  a 
machinery  equipment  of  magnificent  extent.  One 
measure  of  this — perhaps  as  good  a  one  as  can  be 
given — is  the  money  value  of  the  outfit.  In  one  build- 
ing, a  hotel  structure,  now  going  up  in  the  city  of  New 
York,  the  cost  of  the  steam  power,  heating  and  ven- 
tilating plant  will  be  in  the  neighborhood  of  $250,000, 
while  that  of  the  electric  lighting  installation  will 
figure  up  to  even  more,  $300,000. 
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THE  GOVERNMENT  OF  WATER  POWER— II. 


By  Mark  A.  Replogle,  Engineer. 

(Concluded  from  Page  49.) 

"Capacity  of  plant  for  stored  energy,"  the  third  ele- 
ment to  be  considered  in  the  government  of  water- 
power,  is  perhaps  the  most  important  factor,  and  often 
receives  the  least  consideration.  It  is  too  often  a 
chance  factor.  The  capacity  of  the_plant  for  stored 
energy  may  be  easily  understood.  The  following  com- 
parison partially  illustrates  the  idea:  To  reduce  the 
walls  of  a  fortress  may  require  a  gang  of  laborers  to 
use  their  united  energy  for  several  months  of  time,  yet 
a  few  hundred  pounds  of  steel  in  the  form  of  a  projec- 
tile fired  from  a  cannon  can  in  an  instant  be  charged 
with  energy  enough  to  carry  it  a  number  of  miles,  and 
at  the  end  of  its  flight  it  yet  may  retain  power  enough 
to  reduce  the  fortress  in  a  moment  of  time.  This  prin- 
ciple of  storing  energy  in  material"  in  motion  is  the 
fundamental  principle  of  all  speed  government. 

If  the  above  cannon  ball  were  forged  into  a  fly-wheel 
and  could  be  revolved  on  its  axis  with  such  rapidity 
that  its  average  speed  equaled  the  velocity  that  it  had 
when  fired  from  the  cannon,  it  would  contain  the  same 
quantity  of  energy,  and  this  quantity  might  amount  to 
many  thousands  of  foot-pounds.  In  speed  res-'ilQ+ion 
this  stored  energy  can  be  used  to  supply  the  demands 
for  power  until  gravity  can  generate  it;  in  like  man- 
ner this  capacity  for  energy  storage  can  absorb  power 
when  the  load  has  decreased  until  the  power  supply 
can  be  shut  off.  It  can  readily  be  seen  that  any  and  ail 
of  the  moving  or  revolving  parts  of  a  power  plant  are 
store-houses  for  energy,  and  their  capacities  depend 
upon  their  weights  and  velocities.  The  physical  laws 
governing  the  quantities  of  energy  under  the  various 
conditions  are  well  understood  by  our  scientists  and 
engineers ;  hence,  advantage  can  be  taken  of  them  in 
the  construction  of  our  modern  water-power  plants. 

The  careful  steam-engine  builder  has  learned  by  ex- 
perience that  he  must  provide  this  power-storage  ca- 
pacity in  his  engine,  and  he  varies  it  according  to  what 
is  required  of  it  in  government.  There  is  no  doubt 
but  that  the  use  of  flywheels  on  engines  is  a  result  of 
experience  in  trying  to  maintain  even  speed,  and  that 
their  prime  purpose  is  to  carry  any  change  in  load  until 
the  power  supply  from  the  boiler  can  be  brought  into 
play  to  carry  the  new  load  and  to  supply  the  power 
that  the  fly-wheel  gave  out  in  advance  of  it.  The  time 
required  to  get  gravity  effects  is  always  greater  than 
the  time  required  to  get  the  expansive  effects  of  steam ; 
therefore,  the  capacity  for  power-storage  should  be 
correspondingly  greater  in  water-powers  if  the  same 
efficiency  of  regulation  is  required. 

The  momentum  of  water-power  plants  is  often  very 
much  less  than  that  of  steam-power  plants,  and  this 
lessens  the  possibilities  of  governments  an  extent  de- 
termined by  the  changes  in  load,  the  time  required  for 
gravity  to  act,  and  the  quantity  of  power  stored  in  the 
moving  parts  of  the  plant.  This  factor,  power-stor- 
age, cannot  be  too  carefully  considered.  It  is  the  fac 
tor  above  all  others  that  the  designer  of  a  water-pow- 
er plant  can  most  easily  control.  It  is  the  one  factor 
that  can  be  varied  to  counteract  all  the  bad  effects 
of  all  the  others;  therefore,  an  intelligent  application 


of  it  should  be  made  in  all  water-power  plants  where 
good  government  is  important. 

The  last  factor  to  be  considered  is  the  "governor.'* 
The  governor  is  often  considered  to  be  the  most  im- 
portant factor  in  the  government  of  a  water-power  ;but 
it  is  only  one  of  the  important  factors,  and  if  it  is  a 
perfect  machine  it  may  still  be  limited  in  its  efficiency 
by  the  three  above  discussed  factors.  A  good  gover- 
nor can  only  play  the  part  of  an  honest  judge:  Evi- 
dences of  strife  in  the  form  of  changes  in  load  are 
placed  before  it;  facts  of  design  and  construction  are 
placed  at  its  disposal;  the  unerring  laws  of  physics 
are  brought  to  bear  on  each  new  case,  and  honest  judg- 
ment is  meted  out  in  the  form  of  speed  or  government 
of  the  plant,  and  no  jury  or  supreme  court  can  set 
aside  the  verdict. 

A  good  governor  must  move  the  wheel  gates  as  fast 
as  gravity  will  respond  in  giving  the  proper  velocity 
to  the  increased  quantity  of  water  required  to  supply 
the  demand  made  for  power.  If  it  operates  too  fast, 
the  results  are  detrimental  to  good  government.  The 
governor  must  have  wrought  into  it  the  principles  that 
co-operate  with  the  power  storage  of  the  plant.  It 
must  be  so  designed  and  constructed  that  it  will  stop 
moving  the  gates  when  they  have  reached  the  proper 
position  to  supply  power  for  the  new  condition  of  load. 
A  good  governor  must  make  its  judgments  quickly 
and  accurately,  always  returning  the  speed  to  normal 
after  correcting  the  inertia  and  momentum  effects  of 
the  change  in  load.  A  good  governor  should  also  be 
simple  in  design  and  mechanism ;  otherwise,  it  will  be 
an  expensive  and  unsatisfactory  part  of  the  plant.  The 
constant  and  reliable  duty  expected  of  a  governor  re- 
quires it  to  be  a  powerful  machine;  the  positive  and 
quick  judgments  it  must  make  requires  it  to  be  sensi- 
tive and  delicate  in  some  of  its  parts,  and  the  import- 
ance of  its  position  in  a  plant  requires  it  to  be  sym- 
metrical in  appearance  and  mechanically  perfect  in  its 
construction. 

The  possible  regulation  in  a  water-power  plant  need 
no  longer  be  a  matter  of  experiment  and  doubt.  The 
designer  of  such  a  plant  need  no  longer  be  in  darkness 
as  to  the  government  of  his  plant  until  he  has  experi- 
mented with  several  governors.  He  can  design  his 
plant  for  any  desired  efficiency  of  regulation,  and  a 
properly  designed  governor  can  govern  it. 

All  plants  already  built  are  capable  of  a  certain  de- 
gree of  regulation.  If  this  degree  is  not  satisfactory 
and  figures  show  that  it  cannot  be  improved,  then  fur- 
ther calculations  will  show  positively  what  changes 
must  be  made  in  order  to  obtain  the  desired  results. 

In  conclusion,  it  should  be  said  that  if  the  limita- 
tions of  water-power  government  were  investigated 
more  carefully,  there  would  be  less  doubt  concerning 
the  results  in  any  particular  case.  Many  of  our  con- 
servative engineers  who  have  not  taken  time  to  make 
these  investigations,  have  still  some  doubts  regarding 
reliable  and  automatic  government  of  wafer-powers; 
but  the  results  where  these  limitations  have  been  in- 
telligently calculated  and  the  proper  remedies  applied, 
prove  beyond  all  doubt  that  any  desired  efficiency  of 
government  can  be  provided  for,  even  to  the  finest 
steam-engine  practice. 


WATER  POWER  UNDER  HIGH  HEADS. 


In  the  Engineering  News  for  July  8th,  appears  a 
long  editorial  discussing  difficulties  in  the  use  of  water 
power  under  high  heads  and  which,  being  opportune 
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with  the  publication  of  Mr.  Replogle's  article  preceed- 
ing  and  with  the  unusual  interest  that  the  develop- 
ment of  such  plants  has  awakened  on  the  Pacific 
Coast,  is  reproduced  below  in  abstract: 

In  ail  article  in  another  column,*  Mr.  John  Richards,  of  San 
Francisco,  gives  a  brief  account  of  some  of  the  difficulties  which 
have  been  experienced  on  the  Pacific  Coast  in  the  development  of 
water  power  under  great  heads.  To  get  a  clear  idea  of  just  what 
these  problems  are,  let  us  take  a  practical  example.  Suppose  we 
have  a  pipe  12  ins.  in  diameter  and  100  ft.  long  delivering  water 
to  a  water  motor.  Suppose  the  pipe  is  vertical,  so  that  the  static 
head  is  also  100  ft.  and  that  the  water  is  flowing  through  it  at  the 
rate  of  6  ft.  per  second  to  supply  the  nozzle  or  contracted  orifice 
at  the  lower  end  through  which  it  issues  against  the  buckets  of 
a  wheel.  The  weight  of  water  in  that  100  ft.  of  pipe  will  be  4,900 
lbs.,  and  its  velocity  of  6  ft.  per  second  is  equivalent  to  nearly  4 
miles  an  hour,  about  the  rate  of  a  rapid  walker.  The  energy 
stored  in  this  moving  mass  of  water  is 
va 

W  —  equal  to  2,750  ft.  lbs.  At  this  velocity  the  pipe  will  de- 
2g 
liver  277  cu.  ft.  per  minute,  weighing  14,790  lbs.;  and  as  the  head 
(neglecting  loss  by  friction)  is  100  ft.,  the  total  useful  effect  will 
be  1,479,000  ft.  lbs.  per  minute.  Dividing  this  quantity  by  33,000, 
we  have  the  horse  power  of  the  fall  at  45  h.  p.  Suppose  that  the 
load  on  the  motor  is  reduced  to  15  h.  p>.  That  means  (neglecting 
the  friction  of  the  motor  itself)  that  only  one-third  of  the  amount 
of  water  should  be  applied  to  the  wheel.  Its  velocity  in  the  pipe 
will  then  be  2  ft.  per  second  instead  of  6  ft.,  and  the  energy  of  the 
mass  of  water  in  the  pipe  will  be  only  one-ninth  as  great,  since 
this  varies  with  the  square  of  the  velocity.  That  is,  it  will  be  only 
305  ft.  lbs.  instead  of  2,750  ft.  lbs.,  a  decrease  of  2,445  ft.  lbs. 
Now,  something  must  be  done  with  this  2,445  ft.  lbs.  in  order  to 
reduce  the  velocity  of  the  water  to  the  extent  we  have  supposed. 
It  is  certain  to  expend  itself  somewhere.  Were  we  instantly  to 
close  the  orifice,  it  would  expend  itself  in  tearing  the  pipe  open. 
If  we  close  the  orifice  only  partially,  the  inertia  of  the  water  im- 
mediately raises  the  pressure  at  the  lower  end  of  the  pipe  and  the 
water  issues  with  greater  velocity  than  before.  This  added  veloc- 
ity represents  additional  work,  the  source  of  which  is  the  inertia 
of  the  water  in  the  pipe,  and  as  the  inertia  is  gradually  absorbed, 
the  velocity  falls,  back  to  its  former  amount. 

The  inventors  of  water  wheel  governors  have  been  exerting 
themselves  in  every  way  possible  to  secure  quick  moving  valves 
and  valve  motions  in  their  attempt  to  secure  close  regulation  of 
speed.  We  do  not  say  that  they  are  not  working  in  the  right  di- 
rection, but  let  us  suppose  'that  some  one  should  really  devise  a 
governor  so  perfect  that  at  the  same  instant  the  load  on  the  wheel 
was  reduced  to  one-third,  it  would  close  the  gates  admitting  the 
water  to  the  wheel  to  one-third  their  former  opening.  Let  us  sup- 
pose that  this  movement  is  actually  instantaneous,  and  see  what 
would  happen  in  that  instant.  In  the  first  place  it  is  clear  tlvit 
the  water  in  the  pipe  could  not  change  its  old  velocity  of  fi  ft.  per 
second  instantaneously,  hence  for  an  instant  the  same  amount  as 
before  must  be  delivered  through  an  orifice  one-third  as  large,  or 
at  three  times  the  velocity.  The  old  velocity  was  that  due  to  a 
static  head  of  100  ft.,  or  80  ft.  per  second.  The  new  velocity  w'll 
be  240  ft.  per  second,  which  corresponds  to  a  head  of~900  ft.,  or  a 
pressure  of  391  ft.  per  sq.  inch.  As  the  same  amount  of  water  is 
issuing  as  before,  but  under  nine  times  the  head,  the  work  done 
to  the  wheel  will  be  nine  times  as  great.  Of  course,  this  high 
pressure  on  the  pipe  line  and  increased  work  on  the  wheel  are 
merely  for  an  instant.  At  the  same  instant  the  inertia  of  the 
water  in  the  pipe  begins  to  be  absorbed  the  velocity  begins  to  fall 
iff,  and  with  it,  of  course,  the  quantity  of  water  delivered  to  the 
wheel.    If  the  velocity  and  delivery  which  we  found  above  were 


*  The  substance  of  Mr.  Richards'  article  is  embraced  in  the  iisue  of  the 
Journal  of  Electricity  for  October,  1896,  describing  the  Cobb  relief 
valve.— Editor  Journal  of  Electricity. 


to  remain  constant,  it  would  be  only  1-82  of  a  second  before  the 
2,445  ft.  lbs.  of  inertia,  which  appear  when  the  velocity  of  the 
water  in  the  pipe  is  changed  from  6  ft.  to  2  ft.  per  second,  would 
be  absorbed. 

The  supposition  we  have  made  is  not  a  practical  possibility.  No 
valve  can  be  opened  or  shut  instantaneously,  and  as  a  matter  of 
fact,  in  all  water  wheel  governors  the  large  size  of  the  valves 
makes  their  closing  very  slow  as  compared  with  the  valves  of  a 
steam  engine,  for  example.  The  above  discussion  shows,  how- 
ever, that  even  if  this  could  be  overcome,  the  difficulties  in  close 
regulation  of  water  wheels  would  not  be  at  an  end.  The  first 
effect  of  the  partial  closure  of  a  water  wheel  gate  taking  its  flow 
from  a  long  conduit  is  an  actual  increase  in  the  work  done  on  the 
wheel,  and  conversely,  if  with  an  increase  of  load  the  gate  is 
slightly  opened,  the  first  instantaneous  effect  is  to  reduce  instead 
of  increase  the  work  done  on  the  wheel. 

These  are  correctly  spoken  of  as  instantaneous  effects.  In  the 
case  of  pipes  of  moderate  length  they  may  never  become  practi- 
cally noticeable.  With  very  long  pipes,  in  which  water  flows  at 
high  velocity,  they  may  cause  a  vast  amount  of  trouble  if  they 
are  not  foreseen  and  provided  for. 

The  practical  rules  which  may  be  easily  deduced  from  the  fore- 
going discussion  are  two.  iSinee  in  every  water  power  plant  it  is 
desired  to  reduce  the  difficulties  from  irregular  governing  of  the 
motors  and  excessive  pressures  on  the  pipes  as  much  as  possible, 
the  engineer  should  endeavor  (a)  to  make  the  length  of  the  pres- 
sure pipe  as  small  as  possible;  (b)  to  make  the  velocity  in  it  as 
low  as  possible  by  making  the  diameter  as  large  as  possible. 

In  almost  all  cases  the  increased  cost  of  a  pipe  of  larger  dia- 
meter will  make  it  not  feasible  to  increase  the  diameter  merely 
for  this  reason,  but  it  is  well  for  the  engineer  to  understand  that 
this  is  a  desirable  end  to  be  attained. 

In  the  direction  of  reducing  the  length  of  the  pipe  much  more 
can  be  done.  The  engineer,  for  example,  can  often  take  his  choice 
between  running  a  pipe  from  the  source  of  supply  directly  to  the 
place  where  the  power  is  to  be  utilized  and  running  either  a  pipe 
or  an  open  channel  on  the  hydraulic  grade  line  to  a  point  as  near 
to  the  power  house  as  possible,  and  from  there  running  a  pipe  to 
the  power  house  on  a  steep  grade.  When  this  choice  is  offered 
to  an  engineer,  the  plan  that  gives  the  shortest  length  of  pressure 
pipe  should  be  adopted. 

It  is  often  supposed  that  the  pressure  at  the  lower  end  of  the 
conduit  is  the  important  item  as  respects  the  difficulty  in  govern- 
ing water  wheels,  but  this  not  really  the  case.  The  pressure  has 
a  practical  influence  as  respects  the  weights  of  the  gates  to  be 
moved,  but  so  far  as  the  inertia  of  the  water  is  concerned,  which 
has  to  be  taken  care  of  when  a  change  in  the  load  of  the  wheel 
occurs,  it  is  the  length  of  the  pipe  and  not  the  head  of  the  water 
at  the  exit  that  is  the  important  factor. 

Let  us  examine  the  different  methods  proposed  or  possible  for 
solving  this  problem.  The  simplest  way,  doubtless,  is  to  main- 
tain a  uniform  flow  of  water  in  the  conduit,  and  govern  the  wheels 
by  deflecting  the  nozzles  slightly  when  the  demand  for  power  falls 
off.  The  objection  to  this  is  that  it  is  wasteful  of  water.  The 
amount  of  water  used  is  always  equal  to  the  maximum  load. 

A  method  which  gives  good  results  in  the  case  of  closed  turbines 
is  to  govern  the  flow  by  throttling  the  escape  from  the  wheel.  It 
will  be  seen  that  the  inertia  which  has  to  be  disposed  of  when  the 
flow  in  the  supply  conduit  is  checked  is,  in  this  case,  not  applied 
to  the  wheel  at  all,  but  is  expended  in  giving  velocity  to  the  water 
escaping  from  the  wheel.  But  this  method  is  not  applicable  at 
all  to  open  bucket  or  impulse  wheels,  and  it  has  the  disadvantage 
that,  except  when  the  wheel  is  working  at  full  load,  a  consider- 
able amount  of  power  is  wasted. 

The  attachment  of  air  vessels  to  the  supply  conduit  is  a  common 
mode  of  solving  the  problem,  but  the  difficulty  is  that,  unless  an 
air  vessel  is  of  enormous  size,  it  can  absorb  only  a  very  small 
amount  of  power  under  the  conditions  existing  in  a  water  power 
plant.    It  must  be  remembered  that  an  air  vessel  operates  only 
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by  the  increase  in  pressure  in  the  conduit  to  which  it  is  attached, 
and  the  work  it  stores  is  only  that  required  to  compress  the  vol- 
ume of  air  which  it  contains  from  its  initial  to  its  final  pressure. 
But  to  fulfil  the  requirements  of  good  governing  of  the  water 
wheels,  the  pressure  cannot  be  allowed  to  increase  very  much 
above  the  normal. 

The  proper  use  of  an  air  vessel  (and  its  value  for  this  purpose 
is  unquestionably  great)  is  to  take  care  of  the  inertia  of  the  flow- 
ing water  when  a  gate  in  a  long  conduit  is  entirely  closed.  As 
every  experienced  hydraulic  engineer  knows,  the  very  greatest 
care  is  necessary  in  closing  a  gate  in  a  long  conduit  to  prevent  a 
"water  ram"  that  will  burst  the  pipes.  In  a  conduit  under  pres- 
sure, the  metal  of  the  pipe  has  very  small  power  to  resist  shock. 
But  when  the  gate  is  closed  slowly,  the  velocity  is  reduced  until 
the  amount  of  energy  in  the  flowing  .conduit,  which  the  air  cham- 
ber has  to  absorb  when  the  escape  of  the  water  is  finally  cut  off, 
is  very  small. 

Mr.  Richards,  in  his  paper  above  referred  to,  states  that  when 
the  flow  in  a  long  conduit  is  suddenly  checked,  pulsations  of  pres- 
sure are  set  up.  The  foregoing  study  of  the  actions  of  water  un- 
der such  conditions  makes  one  cause  of  these  pulsations  plain. 
Suppose  we  have  a  water  wheel  with  a  governor  which  operates 
by  throttling  the  flow  of  water  to  the  wheel,  the  almost  invariable 
practice.  Suppose  the  load  on  this  wheel  is  reduced  one-fourth. 
The  speed  increases  and  the  governor  begins  to  close  the  nozzle; 
this  raises  the  pressure  in  the  pipe  and,  as  we  have  already  seen, 
actually  increases  for  a  moment  the  work  done  by  the  jet  on  the 
wheel.  The  effect  of  this  on  the  already  underloaded  wheel  is 
to  increase  its  speed  still  more,  causing  a  further  movement  of 
the  governor,  and  another  increase  in  pressure.  The  net  result 
of  the  action  is  to  cause  the  governor  to  close  the  nozzle  until  the 
flow  is  reduced  below  what  is  necessary  for  the  load  on  the  wheel. 
Then  the  speed  of  the  wheel  is  reduced  below  the  normal  and  the 
governor  begins  to  open  the  throttle  valve,  which  causes  a  drop 
of  pressure  in  the  conduit,  and  the  same  cycle  is  repeated  until 
an  equilibrium  is  finally  reached.  These  occurrences,  of  course, 
take  place  with  great  rapidity,  and  constitute  that  rythmic  pulsa- 
tion which  is  described  by  Mr.  Richards  and  also  by  the  writer* 
who  describes  the  Fresno  power  plant  in  another  column. 

The  reader  who  has  followed  the  above  discussion  can  now  form 
an  intelligent  opinion  as  to  the  merit  of  the  device  of  Mr.  E.  S. 
Cobb,  described  in  Mr.  Richards'  paper.  It  appears  to  us  to  be 
an  excellent  device,  and  likely  to  prove  effective  if  properly  de- 
signed. "We  desire  to  call  especial  attention  to  the  waste  valve 
of  this  device,  which  appears  to  us  likely  to  prove  the  best  meth- 
od for  controlling  the  flow  in  long  pipes  and  solving  the  difficulties 
in  governing  the  speed  of  wheels,  and  in  controlling  the  pulsations 
and  shocks  in  the  pipe  to  which  we  have  referred.  Such  relief 
valves  should  be  proportioned  to  the  size  of  the  pipe  they  control, 
and  should  be  located  as  near  to  the  nozzle  of  the  pipe  as  prac- 
ticable. They  should  be  so  loaded  as  to  open  automatically  when 
the  pressure  in  the  conduit  rises  somewhat  above  the  normal 
working  pressure,  and  would  then  act  to  prevent  the  further  in- 
crease of  pressure  in  the  pipe.  The  water  wasted  through  them 
would  be  comparatively  small  in  amount  and  would  furnish,  we 
believe,  the  cheapest  and  simplest  way  of  taking  care  of  the  ener- 
gy that  appears  when  the  velocity  of  flow  in  the  conduit  is 
checked. 

In  any  case  it  is  true  that  to  secure  good  governing  these 
valves  would  have  to  open  at  a  pressure  lower  than  that  due  to 
the  static  head  on  the  pipe.  But  it  would  be  a  simpler  matter  in 
any  such  case  to  make  part  of  their  load  removable,  so  that  when 
it  is  desired  to  entirely  shut  off  the  flow  there  may  not  be  a  waste 
of  water  through  these  valves. 

In  conclusion,  the  reader  cannot  fail  to  have  perceived  that  to 
secure  good  governing  in  hydraulic  motors  working  under  high 
pressures,  sufficient  time  is  an  absolute  essential.    We  cannot  sud- 

*  Geo.  P.  Low  in  the  "Fresno  Edition"  ol  the  Journal  of  Electricity 
for  April,  18%.  Reproduced  without  proper  credit  in  "The  Engineer."  Lon- 
don.—Editor  Journal  of  Electricity. 


denly  change  the  rate  of  flow  in  a  long  conduit,  bui  we  can  do  so 
gradually  without  difficulty,  and  the  best  thing  that  can  be  done 
when  a  water  wheel  must  be  driven  from  such  a  conduit  to  cany 
a  rapidly  varying  load  is  to  furnish  a  reservoir  of  energy  in  the 
shape  of  a  heavy  fly  wheel  on  the  water  wheel  shaft.  By  this 
means  the  changes  in  the  speed  of  the  water  wheel  may  be  made 
so  gradual  that  a  similar  variation  of  flow  can  be  made  in  the 
conduit  without  causing  either  excessive  variations  of  pressure  or 
waste  of  water. 

While  all  our  foregoing  discussion  has  referred  solely  to  the 
problems  encountered  when  water  power  is  developed  from  long 
conduits,  the  use  of  fly  wheels  in  any  water  power  plant  will  be 
found  to  be  of  great  advantage.  While  the  engineer  has  no  diffi- 
culties with  pulsation  of  water  hammer  to  encounter  when  a  tur- 
bine takes  a  supply  directly  from  a  fore-bay,  the  difficulty  in 
quickly  moving  the  gates  of  the  wheel  when  sudden  changes  of 
load  occur  makes  the  steadying  effect  of  a  fly  wheel  of  great  val- 
ue here  as  well. 

Cast  iron  is  very  cheap  and  the  maintenance  of  a  good  many 
tons  of  it  in  the  shape  of  Qy  wheels  is  a  very  small  item.  We  be- 
lieve the  engineer  entrusted  with  the  design  of  hydraulic  power 
plants  who  is  liberal  in  his  provision  of  fly. wheels  will  find  them 
the  best  insurance  against  difficulties  of  the  class  which  we  have 
described. 


^Taiomal 


THE  A.  I.   E.  E.  GENERAL  MEETING. 


The  fourteenth  General  Meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  Greenacre-ou-rhc-Piscataqua, 
Eliot,  Me.,  on  July  26th,  27th  and  28th. 

The  opening  session  will  be  held  on  Monday,  July  26th  and  the 
following  papers  will  be  presented: 

"The  Precision  of  Electrical  Engineer- 
ing." Inaugural  Address,  by  the  President, 
Dr.  Francis  B.  Crocker,  of  New  York  City. 
"The  Alternating  Current  Induction  Mo- 
tor," by  Charles  Proteus  Steinmetz,  of 
Schenechtady,  N.  Y. 

"A  New  Form  of     Induction     Coil,"   by 
Prof.   Elihu  Thomson,   of  Lynn,   Mass. 

"Effect  of  Heat  Upon  Insulating  Mater- 
ials," by  Putnam  A.  Bates  and  Walter  C. 
Barnes,  of  New  York  City. 

"The  Effect  of  Armature  Inductance  upon  the  Electromotive 
Force  Curves  of  an  Alternator,"  by  Prof.  W.  E.  Goldsborough; 
of  Lafayette,  Ind. 

"Electric  Metering  from  the  Station  Standpoint,"  by  Caryl  D. 
Haskins,  of  Boston,  Mass. 

"Development  of  the  Fire  Alarm  Telegraph,"  by  Adam  Bosch, 
of  Newark,  N.  J. 

"Electrical  Traction. — Notes  on  the  Application  of  Electrical 
Motive  Power  to  Railway  Service,  with  illustrations  from  the 
Practice  of  the  Metropolitan  Elevated  Road  of  Chicago,"  by  M. 
H.  Gerry,  Jr.,  of  Chicago. 

"The  Cost  of  Steam  Power,"  by  Horatio  A.  Foster,  of  Buffalo, 
N.  Y. 

"Efficiency  and  Life  of  Carbons  in  Enclosed  Arc  Lamps,"  by 
W.  H.  Freedman,  of  New  York  City. 

"Armature  Reactions  in  a  Rotary  Transformer,"  by  Prof.  Rob- 
ert B.  Owens,  of  Lincoln,  Neb. 

"Recent  Applications  of  Storage  Batteries  to  Electric  Rail- 
ways," by  Herbert  Lloyd,  of  Philadelphia. 

"The  Economy  and  Utility  of  Electrical  Cooking  Apparatus," 
by  Prof.  J.  P.  Jackson,  of  State  College,  Pa. 
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A  LESSON  IN  DYNAMO  DESIGNING. 


He  was  a  rather  crochetty  old  fellow,  and  as  lie  bent 
over  his  work,  the  shop-foreman  observed  that  he  was 
at  once  the  most  crabbid  and  the  most  interesting  man 
about  the  works.  '-Sometimes,"  said  the  foreman, 
he'll  snap  your  head  off  if  you  ask  him  the  most  civil 
question;  at  other  times  he'll  talk  away  most  agree- 
ably. As  for  a  workman,  there's  no  better  in  the  coun- 
try and,  by  the  way,  he  was  with  Ball  when  the  Ball 
dynamo  was  invented," 

Here,  then,  was  an  opportunity,  perhaps,  for  enlight- 
enment concerning  that  much-talked-of,  that  declared 
to-be-impossible,  that  'universally-derided,  yet  alto- 
gether successful,  that  so-called  "unipolar,"  Ball  dyna- 
mo, and  the  possibility  of  learning,  even  indirectly,  the 
views  of  the  inventor,  made  the  irascability  of  the  old 
man  to  be  no  barrier.  Indeed,  at  the  mention  of  "Ball 
dynamo,"  the  old  man's  irritable  mein  vanished  into 
one  of  affable  retrospection.  Plain,  unpretensious  and 
straightforward  as  to  the  English  used,  the  old  me- 
chanic told  how  the  Ball  dynamo  became  a  reality  and, 
were  the  truth  known,  perhaps  the  humor  of  this  narra- 
tive may  relate  between  its  lines,  the  fact  of  many 
an  invention  that  has  brought  both  weal  and  fame  to 
its  originator. 

"You  want  to  know  how  Ball  came  to  invent  that 
dynamo,  eh?  Well,  sir,  I'll  tell  ye,"  he  replied.  "It 
was  just  this  way,  and  after  I'm  done  tellin'  ye,  kind  o' 
make  up  your  mind  if  'twas  invention  or  what.  You 
see,  Ball  wan't  no  electrician  then.  He  wor  a  ma- 
chinist like  me  now,  and  when  he  brought  out  his  dy- 
namo that  everybody  laughed  at  an'  said  would'nt 
work,  he  was  running  a  machine  shop.  In  them  days, 
everybody  was  building  dynamos  and  he  thought  he'd 
build  one  too.  So  he  just  put  up  an  arc  machine  with 
four  field  coils,,  'consequent  pole'  type  they  call  it,  and 
had  the  armature  shaft  run  through  the  yokes  parallel 
with  the  fields.  She  worked  all  right  with  a  few  arc 
lights,  but  he  thought  it  didn't  run  enough  lamps,  so 
he  just  run  her  faster  and  she  run  more  lamps,  then  he 
run  her  faster  yet,  and  the  blamed  armature  busted. 
.  "You  see  he  wa'nt  no  electrician,  he  was  a  mechanic, 
and  when  a  mechanic  has  a  machine  break  down  on 
him,  he's  going  to  find  out  the  reason  why.  So  he  just 
took  that  armature  and  sawed  it  right  through  cross- 
ways  of  the  shaft,  you  know,  when  he  see  that  the  in- 
side wires  next  the  core  were  the  ones  that  got  hottest 
and  then  he  says  to  himself,  says  he,  'if  them  blamed 
wires  weren't  wrapped  on  so  thick,  or  if  the  machine 
was  fixed  so  as  to  let  the  air  get  at  'em  more,  she'd 
be  better  off.  So  he  makes  two  armatures  and  puts 
'em  on  one  shaft  and  lets  each  armature  have  two  pole 
pieces  so  they'll  get  more  air  and  then  let  her  go,  and, 
I  tell  ye,  she  started  off  fine.  Then  pretty  soon  he 
kept  on  adding  lamps  and  driving  her  faster,  thinking 
he'd  ought  to  get  more  lamps  out  of  her,  when  up  goes 
both  armatures  in  fire  and  smoke. 

"That  was  hard  luck,  but  Ball  still  thought  the  idea 
was  all  right  and  we  were  set  to  work  and  made  the  ar- 
matures over  new,  but  before  we  got  the  machine  put 
together  again  something  interfered  and  Ball  got  kind- 
er out  of  the  way  of  tinkering  with  the  electric  busi- 
iness  and  the  parts  of  the  machine  were  left  laying 
around  the  shop.  Finally  one  day,  maybe  six  months 
or  a  year  afterwards,  after  they  had  had  a  directors' 
meeting  and  all  the  directors  were  standing  around  the 


shop  talking,  one  of  'em  said  'Say,  Ball,  what's  the 
matter  with  your  arc  light  dynamo  that  you  was  go- 
ing to  do   so  much  with?' 

"  'The  dem  thing  ain't  no  good,  that  what's  the  mat- 
ter with  it,'  says  Ball. 

"'Why  ain't  it  no  good?'  says  he. 

"  'Just  wait  a  little  while  and  I'll  show  you,'  says  he. 

"Then  they  all  went  down  to  the  shop  and  Ball  told 
us  men  to  put  that  dynamo  together  quick,  and  we  hur- 
ried like  the  old  Nick  was  after  us,  and  in  a  little  while 
we  had  her  rolling  bully. 

"  'You  see,'  says  Ball  to  them  directors,  'she'd  ought 
to  carry  more  lamps,  but  she  won't;  now  watch  her.' 

"With  that,  Ball  put  on  more  lamps  and  more  steam 
and  she  carried  'em.  Then  he  put  on  some  more,  and 
then  some  more,  and  I'm  blamed  if  she  didn't  carry 
'em  all  fine. 

"  'Gee  wkillikins,'  thought  I,  'what's  the  matter  witb 
her  anyhow?  She  never  carried  so  many  lamps  as  that 
before.'  Ball,  too,  seemed  puzzled;  then  he  gave  her 
a  look  as  much  as  to  say  'I'll  bust  her  anyhow'  and  or- 
dered us  to  slap  on  another  batch  of  arc  lamps  and 
threw  the  valve  wide  open.  The  old  machine  just  tore 
around  like  wild,  but  she  carried  the  lamp  all  right 
though.  But,  by  and  by,  bang  went  an  armature  and 
the  jig  was  up. 

"  'There,'  says  Ball  to  the  directors,  'that's  why  the 
dem  thing  ain't  no  good.' 

"After  they  was  gone,  I  kept  scratching  my  head  and 
thinking  how  fine  she  carried  that  big  load  and  what 
a  fool  Ball  was  to  burn  her  up  because  he  had  told  the 
directors  she  was  no  good  and  didn't  like  to  take 
water.  I  felt  kinder  bad  about  it  and  wandered  back 
to  the  machine  to  see  how  she  had  busted  this  time. 

"Well,  sir,  begosh,  would  you  believe 
me,  Ball  had  hurried  us  men  so  in 
setting  up  the  machine  that  we  plumb  for- 
got and  left  off  one  of  the  pole  pieces  so  that  one  arma- 
ture had  onhT  one  pole  piece  and  the  other  one  had  two. 
And,  sir,  the  armature  that  was  burned  out  was  the 
one  that  had  the  two  pole  pieces,  and  when  Ball  saw 
it  he  just  said  to  himself,  'by  golly,  I'll  give  each  arma- 
ture only  one  pole,  blamed  if  I  don't' — and  he  did. 

"That  was  how  Ball's  dynamo  was  invented.  He 
didn't  know  nothing  about  electricity,  nothing  at  all; 
he  was  a  mechanic  like  me,  but  his  machine  is  a  good 
one  even  if  it  is  built  in  a  way  that  electricians  said 
wouldn't  never  work." 


THE  NIAGARA  FALLS  CONVENTION. 


The  twentieth  annual  convention  of  the  Nation?! 
Electric  Light  Association,  held  at  Niagara  Falls,  on 
the  Sth,  9th,  and  10th  of  June,  was  considered  by  the 
delegates  to  be  one  of  the  most  successful  gatherings 
in  the  history  of  that  organization.  A  number  of  very 
interesting  papers  were  read  and  discussed.  The  at- 
tendance was  unusually  large  and  the  exhibitions  of 
electrical  apparatus  made  by  the  different  supply 
houses  throughout  the  country  was  of  more  than  or- 
dinary completeness.  The  exhibition  of  the  Westing- 
house  Electric  and  Manufacturing  Company  was  es- 
pecially attractive,  owing  to  its  completeness  and  the 
manj-  interesting  features  which  it  contained.  The 
Company  had  on  display  several  Induction  Motors,  Di- 
rect Current  Generators,  Alternating  Current  Gener- 
ators, Switchboard  Apparatus,  Lightning  Arresters, 
Converters,  Arc  Lamps  and  Incandescent  Lamps.  The 
latter  forming  an  exhibit  made  by  the  Sawyer  Electric 
Company,  of  Allegheny  City,  Pennsylvania. 
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EDITORIAL. 


CALIFORNIA 

LEADS   THE 

WORLD. 


The  rapid  advance  which  is  being 
made  in  California  in  the  use  of  higher 
and  yet  higher  potentials  in  the  elec- 
trical transmission  of  power  bids  fair 
to  far  surpass  the  most  sanguine  esti- 
mates of  conservative  thinkers.  As  re- 
centy  as  September  last,  Dr.  Louis  Duncan,  in  his  pres- 
idential address  to  the  American  Institute  of  Electric- 
al Engineers,  discussed  the  possibilities  of  long 
distance  electrical  transmission  and  presented  a  tabu- 
lated list  of  the  principal  transmission  plants  in  the 
world,  observing  that  "the  longest  transmission  is  at 
Fresno,  Cal.,  the  distance  being  about  35  miles.  The 
highest  alternating  voltage  used  is  13,000  volts  at 
Zurich,  Switzerland.  The  highest  direct  potential  is 
15,000  volts  at  Brescia.  All  of  these  plants  are  work- 
ing successfully,  and  this  fact  will  lead  to  still  longer 
transmission  and  higher  voltages.  No  limit  of  either 
distance  or  potential  has  yet  been  reached.  If  we  con- 
sider the  record  of  the  present  transmission  plants, 
we  can  safely  say  that  it  would  not  be  going  outside 
of  the  safe  limit  of  development  to  transmit  at  least 
50  miles  at  a  potential  of  20,000  volts,  provided  the 
energy  could  be  delivered  at  such  a  price  as  to  be  con- 
siderably lower  than  the  cost  of  a  corresponding 
amount  of  energy  obtained  from  a  steam  plant." 

But  ten  months  have  passed  since  the  rendering  of 
this  eminent  opinion,  but  this  brief  period  has  seen  the 
complete  success  of  the  Westinghouse  15,000  volt  al- 
ternating current  transmission  of  the  Central  Califor- 
nia Electric  Company  into  Sacramento,  Cal.  The 
laurels  for  the  longest  distance  transmission  have 
passed  from  Fresno  to  Ogden,  Utah  (36  miles)  and  now 
contracts  have  been  awarded  to  the  General  Electric 
Company  by  the  Southern  California  Power  Company 
for  the  transmission  of  about  4000  horse  power  from 
the  Santa  Ana  Kiver  to  Los  Angeles,  a  distance  of  81 


miles,  the  potential  to  be  employed  being  33,000  volts, 
alternating  current.  Not  a  well-grounded  doubt  has 
been  expressed  that  the  undertaking  will  not  be 
crowned  with  success. 

It  is  indeed  a  happy  combination  of  circumstances 
— this  abundant  water  power,  this  high-priced  fuel, 
this  immunity  from  snow,  sleet  and  humidity — that 
makes  the  great  valleys  of  California  the  proving 
grounds  of  the  electrical  transmission  of  power.  More 
than  this,  capital  invested  in  electrical  transmission 
enterprises  in  California  is  not  ventured  as  in  less 
favored  localities  where  the  elements,  as  if  filled  with 
malicious  envy,  do  their  uttermost  to  balk  and  thwart 
the  efforts  6f  engineering  skill. 

The  eyes  of  the  electrical  engineering  world  have 
been,  and  are,  and  will  be.  centered  on  the  thrice-fa- 
vored valleys  of  California,  the  nursery  where  trans- 
mission enterprises  are  reared  and  develop  from  experi- 
mentation to  success. 


LUCK  IN 
DAILY 
LIFE. 


One  of  fortune's  most  favored  sons 
has  defined  luck  as  being  the  ability  to 
perceive  opportunities  and  to  take  ad- 
vantage of  them,  rather  than  as  being 
''a  favorable  issue  or  combination  of 
events"  tending  to  good  fortune.  The 
lucky  man  in  the  eyes  of  the  world,  is  a  creature  of 
chance,  sometimes  without  ability  or  worthiness,  but 
who  has  stumbled  into  fame  or  a  bountiful  share  of 
life's  good  things.  They  say  that  his  striking  a 
bonanza  was  purely  accidental,  overlooking  the  years 
of  application  that  led  him  to  successfully  prospect  it; 
or  that  by  mere  accident  he  was  mounted  to  a  lucra- 
tive sinecure,  quite  unmindful  of  the  assiduity  that 
was  his  stepping  stone,  or  that  he  happened  to  hit  up- 
on an  idea  that  had  millions  in  it,  as  though  ideas,  like 
rare  gems,  were  but  to  be  picked  up  to  bring  the  find- 
er's own  figure.  Indeed  ideas  are  one  thing; 
their  adaptation  is  quite  another  matter  requiring  the 
exercise  of  a  special  talent,  either  natural  or  artificial 
It  may  be  pleasing  to  paint  fortune  as  a  fickle  goddess, 
but  it  will  be  maintained  that  she  bestows  her  favors 
as  the  reward  of  diligence,  of  perception  or  of  experi- 
ence. Luck  ofttimes  prevails,  but  its  realm  is  not  so 
broad  as  the  popular  idea  leads  to  believe. 

Man  is  by  nature  a  fortune-hunter — a  searcher  for 
success,  and  how  may  his  ambition  for  success  best  be 
satisfied?  Surely  not  by  deep-rooting  the  belief  that 
luck  is  omnipotent — that  it  alone  shapes  man's  desti- 
nies. It  is  wisdom  to  teach  that  luck  is  an  artificial 
and  not  a  supernatural  creation,  that  it  constitutes  a 
reward  for  properly  applied  energy  and  that  it  is  syn- 
onomous  with  the  ability  to  perceive  and  take  advan- 
tage of  opportunities  that  daily  arise. 

The  engineering  -field  is  most  prolific  of  these  oppor- 
tunities. They  are  not  obtrusive.  They  do  not  con- 
front one  as  a  reality  but,  subtile  and  evasive,  they 
may  easiest  be  found  within  the  vast  domain  entered 
through  the  portals  of  knowledge.     They  pertain  to  all 
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subjects  and  they  are  as  diversified  as  is  human  in- 
dustry. The  world  is  full  of  opportunities  and  the 
finding  and  availing  of  them  is  the  watchword  of 
every  successful  man. 

In  brief,  it  is  not  by  any  means  true  that  luck  al- 
ways makes  the"  man;  generally  the  man  who  turns 
opportunities  to  his  own  advantage  is  the  one  whom 
the  world  considers  lucky. 


On  another  page  of  this  issue  begins 

the  first  article  of  a  serial  on  "The  Use 

THE  USE        ind  Abuse  o(  Transformers",  in  which 

AND  ABUSE  OF    .g  m,ou„.ht  out  iu  a  cjear  an(j  convinc- 

TRAHSFORMERS.  .ng     mannei,     ^     yaAma     technical 

points,  good  or  bad,  which  influence 
the  standard  of  excellence  of  the  transformer  of  to- 
day. The  efficiencies  attained  in  the  leading  trans- 
formers show  them  to  be  devices  that  have  almost 
reached  a  point  of  perfection,  but  on  the  other  hand, 
there  yet  exists  and  are  largely  used,  transformers  of 
such  inferiority  that  their  displacement  by  the  latest 
types  in  the  manner  to  be  indicated  in  the  serial, 
would  in  many  cases  effect  an  economy  that  would  de- 
.fray  the  cost  of  the  change  within  a  surprisingly 
short  period. 

If  the  article  be  criticized  unfavorably  it  can  only  be 
on  the  ground  that  it  deals  particularly  with  trans- 
formers made  by  the  General  Electric  Company,  but 
nevertheless,  such  endorsement  as  is  there  given  is 
well  merited.  More  than  this,  however,  the  article 
speaks  truths  in  almost  every  line  that  the  prudent 
and  painstaking  station  manager  cannot  digest  too 
thoroughly.  The  article  must  stand  endorsed,  there- 
fore, as  the  most  clear,  lucid  and  convincing  yet  writ- 
ten with  a  view  of  spreading  education  concerning  the 
use  and  abuse  of  a  most  familiar  device  whose  princi- 
ples of  operation  is  less  understood  by  the  generai 
electrical  public,  than  any  other  appliance  known  to 
the  industry. 


TESTING 
HIGH  POTEN- 
TIAL INSULATORS 


The  transmission  companies  of  the 
Pacific  Coast  will  find  more  to  interest 
them  in  the  paper  read  by  Mr.  J.  G. 
White  on  "The  Niagara-Buffalo  Trans- 
mission Line"  before  the  Niagara 
Falls  meeting  of  the  National  Elec- 
tric Light  Association  last  month,  than  in  any  other 
contribution  to  that  unusually  instructive  con- 
vention. Of  especial  interest  is  the  section  of  the  pa- 
per devoted  to  insulators  and  the  croakers  who  have 
predicted  the  impossibility  to  insulate  for  33,000  volts, 
as  is  proposed  to  be  used  on  the  line  of  the  Southern 
California  Power  Company,  will  find  little  consolation 
in  learning  from  Mr.  White's  paper  that  all  the  insn- 
ators  in  use  on  the  Niagara-Buffalo  line  have  been  sub- 
mitted to  a  test  by  the  Cataract  Construction  Com- 
pany, of  40,000  volts. 


The  method  of  mailing  this  test  is  described  as  fol- 
lows: The  insulators  were  set  inverted  in  a  shallow 
iron  pan,  in  lots  of  about  20,  the  bottom  of  the  pan  be- 
ing covered  with  an  inch  or  two  of  water  containing 
a  little  salt.  A  little  of  the  same  brine  was  poured  into 
(lie  pin-hole  of  each  insulator,  and  into  this  was  thrust 
a  small  piece  of  metal  such  as  an  ordinary  iron  spike 
or  a  small  round  zinc  rod  from  a  sal-ammoniac  battery, 
this  being  connected  to  one  side  of  the  testing  circuit, 
the  other  being  connected  to  the  pan  containing  the 
insulators.    After  the  metal  rod  had  been  placed  in  the 
brine  in  the  pin-hole  of  an  insulator,  the  primary  cir- 
cuit of  the  testing  transformers,  specially  built  for  the 
purpose,  was  closed  and  if  the  insulator  was  weak,  this 
was  quickly  manifested  by  a  series  of  sparks  through 
the  punctured  porcelain.      Experiments    made    with 
pure  water  and  with  brine  showed  that  there  was  no 
difference  in  the  results,  but  that  any  weakness  was 
manifested  a  little  more  quickly  with  brine,  besides 
which  the  salt  imparted  the  characteristic  bright  sod- 
ium color  to  sparks,  otherwise  almost  coloress  and  dif- 
ficult to  detect. 

Mr.  White's  paper  points  out  many  interesting  facts 
which  were  developed  during  these  tests  and  are 
worthy  of  note.  The  insulating  strength  of  porcelain 
depends  almost  entirely  on  the  thoroughness  of  its  vit- 
rification and  very  little  on  its  thickness,  a  thin  China 
tea  cup  having  successfully  withstood  a  pressure  of  60,- 
000  volts,  while  a  porous  piece  of  porcelain  two  inches 
thick,  was  readily  pierced  by  20,000  volts.  It  is, 
therefore,  practically  unnecessary  to  test  any  insula- 
tor electrically  which,  when  broken,  will  not  pass  a 
good  absorption  test,  using  red  ink  or  other  coloring 
fluid. 

It  is  quite  if  not  entirely  impossible  to  puncture  a 
glass  insulator,  even  an  ordinary  pony  telegraph  insu-i 
lator  withstanding  any  pressure  which  can  be  applied, 
the  last  being  determined  by  the  pressure  which  will 
send  an  arc  around  the  insulator.  The  objection  to 
using  glass  insulators  has  been  due  to  the  difficulty  in 
getting  a  well  annealed  and  mechanically  strong  insu- 
lator of  such  massive  design  as  is  needed  for  this  work 
and  to  the  hydroscopic  property  of  glass,  which  is  not 
shared  by  porcelain.  The  first  can  unquestionably  be 
overcome  by  care  in  manufacture.  The  importance  of 
the  second  has  probably  been  exaggerated  in  most  cal- 
culations made  in  the  past,  due  to  an  inadequate  ap- 
preciation of  the  static  effects  of  10,000  volts  in  ward- 
ing off  snow  flakes  and  drops  of  rain,  and  to  a  less  ex- 
tent of  the  rapidity  with  which  water  falling  on  such 
insulators  is  evaporated  by  the  heat  of  the  current 
leaking  over  the  surface. 

It  is  consequently,  reasonable  to  expect  that  the 
use  of  glass  insulators  for  high  voltage  lines  will  great- 
ly increase  with  improved  manufacture.  Meantime, 
any  lines  erected  should  have  the  best  obtainable  por- 
celain, and  every  insulator  should  be  subjected  to  test. 
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An  Editorial  Review  of  Current  Events  and  Comtcmporary 
Publications. 


TO  APPEASE  THE  DEVIL. 


The  editorial  appearing  in  the  last  number  of  the 
Journal  discussing'  the  difficulties  that  beset  engineer- 
ing undertakings  in  China  has  received  significant 
confirmation  in  the  report  brought  from  the  Flowery 
Kingdom  by  the  P.ritish  steamer  Glenshiel,  which  re- 
cently arrived  in  San  Francisco  from  the  Orient.  It 
seems  that  in  the  interior  of  China  the  coolies  believe 
that  the  devil  is  responsible  for  the  killing  of  people 
in  railroad  accidents  and  the  new  railway  now  being 
built  into  the  interior  from  Pekin  has  filled  some  of 
the  common  people  of  the  ancient  empire  with  alarm, 
and  it  has  been  proposed  that  sacrifices  of  children  be 
made  to  satisfy  the  devil  and  prevent  him  from  killing 
people  under  the  wheels  of  locomotives. 

Many  stories  had  been  circulated  before  the  depart- 
ure of  the  Glenshiel  from  the  Orient,  and  the  number 
of  children  supposed  to  be  necessary  for  the  sacrifice 
varied  from  2,000  to  10,000.  Government  interference, 
however,  will  probably  prevent  any  such  wholesale 
slaughter,  but  there  is  danger  that  some  sacrifices  will 
be  made. 


THE  LONGEST  ELECTRIC  TRANSMISSIONS. 


A  contract  for  the  transmission  of  power  of  the  river 
running  through  the  Santa  Ana  Canyon  to  Los  An- 
geles and  Pasadena,  a  distance  of  eighty-one  miles, 
has  been  concluded  between  the  Southern  California 
Power  Company  and  the  General  Electric  Company. 
The  amount  of  power  to  be  transmitted  at  first  is  four 
thousand  horse-power.  The  station  will  be  located  in 
the  Santa  Ana  Canyon,  twelve  miles  from  Redlands 
and  about  eighty  miles  from  the  towns  in  which  the 
electric  power  will  be  utilized.  The  water  will  be 
taken  from  the  river  through  canal,  flume  and  tunnel 
along  the  side  of  the  canyon,  whence  it  will  be  led  into 
a  pipe  2200  feet  long,  giving  what  will  be  equivalent 
to  a  vertical  fall  in  the  water  of  750  feet.  The  wheels 
will  be  of  the  impact  type,  directly  connected  to  the 
generators  of  which  there  will  be  four  each  of  750  kilo- 
watt (1000  horse-power)  capacity.  The  maximum  line 
potential  will  be  33,000  volts,  to  which  potential  the 
initial  voltage  will  be  raised  by  twelve  250  kilowatt 
step-up  transformers. 

This  transmission  will  be  the  longest  commercial 
electrical  power  transmission  as  yet  undertaken,  as 
well  as  that  using  the  highest  voltage.  At  present 
the  longest  is  that  transmitting  the  power  of  the 
waters  of  the  Ogden  Canyon  in  Utah  to  Salt  Lake  City, 
a  distance  of  30  miles.  The  Los  Angeles  transmission 
will  be  over  twice  that  distance,  and  three  times  the 
longest  distance  yet  tried  with  the  power  of  Niagara, 
which  to  date  has  only  been  transmitted  to  Buffalo,  a 
distance  of  26  miles. 
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THE  MECHANICAL  ARTS  SIMPLIFIED.     By  D.  B. 
Dixon.     Cloth,  5-1-xSj-  inches,  497   pages.     Appro- 
priately illustrated.     Laird  &   Lee,    2G3   Wabash 
Ave.,  Chicago,  1897.    Price,  $2.50,  or  as  a  premium 
with  one  year's  prepaid  subscription  to  the  Jour- 
nal of  Electricity,  $1.95. 
It  is  no  small  task  to    comprehensively    review    a 
work  of  nearly  500  pages  filled  to  the  covers  with  data 
and  tables  of  every  description,  in  addition  to  innum- 
enable  rules  for  the  solving  of  problems  in  arithmetic, 
mensuration,  gears,  centrifugal  force — in  fact,  almost 
everything.     No  space  is  lost  in  preface  or  introduc- 
tion;   the  index  contains  16  pages  and  as  the  rest  of 
the    book    is     devoted  .  to     solid     information      of 
a  mechanical  and  engineering    nature,    it  is  at  least 
meaty.     In  brief,  it  seems  as  though  the  author  had 
ransacked  every  trade  catalogue  containing  statistics, 
and  every  handbook  containing    data,  and  every  text 
book  containing     tables  of  weights,     measures     and 
values,  and  every  school  book  indicating  the  solution 
of  problems  and  had  reproduced  them  all  in  this  one 
most  handy  volume. 

The  Electrical  Department  of  the  book  consists  of 
53  pages.  42  of  which  are  devoted  to  a  well-written 
and  intelligible  treatise  of  definitions  of  electrical 
words,  terms  and  phrases.  After  describing  at  some 
length  the  fundamental  units  of  electrical  nomenclat- 
ure such  as  the  volt,  ohm,  ampere  and  the  watt,  and 
Ohm's  law,  candle  power,  and  horse  power,  the  various 
methods  of  wiring,  such  as  the  multiple  arc,  the  series- 
multiple,  the  multiple-series,  the  series,  and  the  Edi- 
son three  wire  systems  are  taken  up  and  discussed 
with  diaigrams  in  such  a  simple  way  as  would  seem 
impossible  for  any  one  to  misunderstand,  however  un- 
familiar he  may  be  with  electrical  usages.  The  treat- 
ise then  passes  on  to  a  discussion  of  the  properties  of 
the  circuit,  touching  clearly  upon  the  circular  mil, 
conductors  and  insulators,  the  resistance  of  copper 
wire,  the  determination  of  wires  and  the  method  of 
preparing  a  wire  table,  concluding:  this  portion  of  the 
subiect  with  several  wiring  tables  for  different  classes 
of  lighting  service.  Next  is  taken  up  the  subiect  of 
motors.  The  wiring  for  motor  circuits  and  services  is 
discussed  and  the  table  is  presented  showing  the  am- 
Tieres  per  motor  at  indicated  efficiencies  for  various 
horse  powers  no  to  150  and  various  voltages  up  to 
1200.  Another  table  is  presented  showing  the  size 
wire  that  may  be  recmired  for  anv  loss  that  may  be 
adopted.  A  short  section  by  Charles  Wirt  on  "Simpli- 
fied Copper  Wire  Equations"  is  then  given,  followed 
l>v  a  number  of  tables  giving  the  proper-ties  ot  wires. 
The  remaining  portion  of  the  electrical  Section  treats 
of  the  principles  and  types  of  dvnamo  electric  ma- 
chines with  competent  points  on  their  care  and  main- 
tenance, together  with  descriptions  of  the  various 
instruments  and  devices  common  to  central  station 
nractices.  The  Electrical  Department  concludes  in 
tlie  renrodnction  of  the  wiring  rules  of  the  National 
Electric  Light  Association. 

The  proceeding-  paragraph  relates  only  to  the  elec- 
trical department  of  the  book  and  although  electricity 
is  treated  more  exhaustively  than  any  other  subiect, 
it  indicates  fairly  well  the  thoroughness  with  which 
subject  matters  are  handled.     Tables  of  weights  and 
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measures  require  11  pages;  steam  boilers,  14  pages; 
iron  data,  30  pages;  mensuration,  6  pages;  pipe  data, 
-9  pages;  pumps,  6  pages;  rope,  1  pages;  timber,  3 
pages;  tubes,  7  pages;  valves,  4  pages;  wires,  8  pages; 
and  wages,  (5  pages.  These  subjects  are  taken  at  ran- 
dom from  the  table  of  contents  and  may  serve  to  give 
an  idea  of  the  scope  and  thoroughness  of  the  work. 

For  some  time  there  has  been  considerable  discus- 
sion concerning  means  for  indexing  technical  litera- 
ture, and  it  is  a  question  that  bids  fair  to  remain  a 
vexed  one  for  some  time  to  come.  The  necessity  for 
indexing  technical  data  is  not,  however,  likely  to  be  so 
productive  of  difficulty  in  its  solution  for  Mechanical 
Arts  Simplified  has  set  a  heroic  example  in  gathering 
data  and  bodily  republishing  it  in  a  form  that  is  at 
once  most  handy  and  reliable. 

Those  who,  in  striving  for  mechauical  and  engineer- 
ing data,  have  been  forced  to  rely  on  a  promiscuous 
assortment  of  bothersome  trade  catalogues  for  their 
information,  may  cast  many  of  them  to  the  winds 
after  having  secured  Mechanical  Arts  Simplified  for 
it  truly  goes  a  long  ways  toward  solving  all  mechani- 
cal difficulties. 


THE  THEORY  OF  ELECTRICITY    AND    MAGNE- 
TISM, being  lectures  on  Mathematical  Physics,  by 
Arthur  Cordon  Webster,  A.  B.,  Ph.  D.,  Assistant 
Professor    of   Physics,    Director   of   the    Physical 
Laboratory,  Clark   University,   Worcester,   Mass. 
Cloth  spring-back,  5ix8J.    Illustrated  by  100  geo- 
metrical or  diagrammatic  figures.    The  Macmillan 
Company,    6<>    Fifth    Avenue,    New    York,    1897. 
Price,  |3.50. 
It  is  pointed  out  in   the   preface   that   while    some 
justification  is  perhaps  necessary  for  the  appearance 
of  another  treatise  on  the  subject  of   Electricity   and 
Magnetism,  in  view    of   the    numerous   ones   already 
existing  in  English,  the  present  work  is  the  result  of  a 
demand   encountered    in    the   author's   experience  in 
teaching,  and  is  based  upon  various  courses  of  lectures 
he  has  delivered  in  Clark  University  during  the  last 
six  years. 

The  classical  treatise  of  Maxwell,  the  author  ob- 
serves, is  ill  adapted  to  the  purpose  of  a  text-book  and 
to  ask  a  student  to  attempt  to  assimilate  the  contents 
of  two  volumes  of  Maxwell  in  a  year,  or  even  in  two 
years,  is  to  expose  him  to  the  severest  pangs  of  mental 
indigestion,  and  make  severe  demands  upon  his 
mathematical  attainments.  The  excellent  treatises  of 
Mascart  and  Joubert  and  of  Watson  and  Burbury 
follow  Maxwell  with  considerable  closeness.  Pro- 
fessor Gray's  admirable  treatise,  though  containing 
much  recent  matter,  suffers  under  the  disadvantage  of 
being  in  three  volumes,  while  the  very  convenient 
little  book  of  Mr.  Emtage  is  somewhat  restricted  in 
scope.  Finally,  Professor,  J.  J.  Thomson's  altogether 
delightful  Elements  of  the  Mathematical  Theory, 
which  appeared  very  shortly  before  the  present  book, 
is  extremely  modern  as  well  as  clear  but  is  addressed 
to  a  somewhat  different  class  of  students  from  that 
contemplated  in  the  book  now  under  review. 

Again,  the  theoretical  writings  of  Hertz,  Heaviside, 
Cohn  and  others  have  resulted  in  the  systematization 
of  Maxwell's  theory  and  have  made  possible  improve- 
ments in  the  mode  of  its  presentation  and  nomenclat- 
ure not  contemplated  by  him.  The  extremely  import- 
ant and  original  contributions  of  Heaviside  are  un- 
fortunately but  little  adapted  to  the  use  of  the  student 
on   account   of  the   very  voluminous   character  as  a 


whole  as  well  as  of  an  extreme  conciseness  of  expres- 
sion in  individual  parts.  The  few  brilliant  chapters 
on  theoretical  matters  left  by  Hertz  are  hardly  by  way 
of  exposition,  but  rather  of  a  summing  up  of  the  con- 
clusions of  the  theoiT. 

It  has  evidently  been  the  author's  aim,  in  the  prepa- 
ration of  this  volume  to  present  to  the  student  the  re- 
sults of  the  theory  as  it  stands  to-day  after  the  labors 
of  Faraday,  Maxwell,  Helmholtz,  Herz  and  Heaviside, 
in  such  form  as  to  be  suitable  for  assimilation  by  the 
student  in  a  peroid  of  time  not  exceeding  a  year.  To 
this  end  he  has  considered  only  the  usual  mathemati- 
cal methods  of  treating  the  various  subjects  and  in- 
cluded enough  examples  to  illustrate  their  working 
and  no  more. 

Without  doubt  the  book  will  succeed  in  clearing  up 
many  of  the  difficulties  generally  encountered  by  the 
student,  and  will  induce  him  to  read  the  classical 
writings  of  Maxwell,  Helmholtz,  Hertz  and  Heaviside, 
the  digestion  of  which  will  ever  be  desirable. 


^ransmissicn 

CHEAP  POWER  OFFSETS  CHEAP  LABOR. 


Until  a  very  recent  time  the  idea  prevailed  that  Cal- 
ifprnia  could  never  become  a  great  manufacturing 
State  for  lack  of  cheap  fuel.  Accordingly  we  began 
to  import  articles  of  everyday  use  from  the  East,  con- 
fining our  manufacturing  enterprise,  in  a  large  degree, 
to  wool,  flour  and  lumber,  and  thinking  to  go  no  furth- 
er. But  the  successful  use  in  railroading  of  electrical 
power  generated  by  impounded  streams  has  made  it 
clear  that  California,  if  it  will,  can  have  the  cheapest 
form  of  motive  power  to  be  found  in  the  United  States 
outside  the  districts  that  enjoy  natural  gas.  To  dam 
up  a  canyon  in  the  mountains,  to  hold  the  winter  pre- 
cipitation for  summer  use  and  to  apply  the  force  of 
gravity  to  the  wheels  and  spindles  of  manufacture  is 
a  very  simple  way  of  solving  the  problem  originally 
made  by  dear  coal.  We  can  work  up  our  own  raw 
materials  cheaply  with  such  a  system,  supply  our  own 
wants  and  those  of  the  great  Southwest  and  have  a 
means  of  competing  with  Europe  for  the  custom  of  the 
west  coast  of  Spanish  America.  With  cheap  power 
we  can  counterbalance  cheap  labor,  and  with  the  short- 
er haul  to  our  credit,  undersell  European  exporters  in 
those  markets.  So  there  is  commerce  as  well  as  home 
industry  to  be  conserved  by  our  electrical  develop- 
ment. 

Owing  to  the  topography  of  California  all  parts  o2 
the  State  that  have  aught  to  manufacture  can  share  in 
the  benefits  of  the  new  era.  The  two  mountain  ranges 
which  traverse  the  State  from  end  to  end  have  an  ex- 
haustless  supply  of  water,  and  the  distance  from  them 
to  any  of  the  towns  is  not  so  great  as  to  make  the  trans- 
mission of  power  impracticable.  Northern,  Central 
and  Southern  California  are  alike  favored  with 
streams  that  can  easily  be  harnessed  and  made  to  do 
the  same  duty  the  year  round  which  many  of  the  great 
manufacturing  States  and  countries  are  obliged  to  de- 
pend for  upon  a  costly  product  of  the  mines. — San 
Francisco  Chronicle. 


THE  WATER  POWERS  OF  THE    SAN    JOAQUIN 
VALLEY. 


Beginning  at  the  Northern  end  of  the  San  Joaquin 
valley,  the  first  water  power  of  any  extent  is  that  de- 
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veloped  by  the  Blue  Lakes  Water  Company,  deriving 
their  water  from  the  Mokelumne  River.  This  Com- 
pany has  for  years  had  an  extensive  line  of  ditches 
used  for  mining  purposes,  has  recently  developed  an 
extensive  water  power  for  use  in  transmission  and  for 
mining  purposes  on  the  Mother  Lode  and  has  in  con- 
templation a  still  more  extensive  water  power  located 
about  28  miles  from  Stockton,  where  in  the  near 
future  they  contemplate  delivering  power. 

Farther  south,  an  extensive  water  power  can  be  de- 
veloped on  the  Stanislaus  River,  a  distance  of  about  40 
miles  from  Stockton,  and  some  progress  has  already 
been  made  towards  the  utilization  of  this  power  and 
its  use  for  various  manufacturing  and  other  purposes 
in  Stockton. 

Next  towards  the  south  is  the  Merced  River.  Water 
power  to  a  considerable  extent  has  been  planned  for 
development  at  three  points  on  this  river,  located  at 
Snelling,  Horseshoe  Bend,  and  Jenkins.  The  first  of 
these  is  especially  intended  for  supplying  power  to  an 
electric  railway  from  Merced  to  the  Yosemite  Valley. 

Still  farther  south  at  the  head  water  of  the  San  Joa- 
quin River  a  water  power  to  the  extent  of  several 
thousand  horse  power  has  been  developed  by  the  San 
Joaquin  Electric  Company.  Electric  machinery  gener- 
ating about  1500  hoi'se  power,  together  with  trans- 
mission line  35  miles  distant  to  Fresno,  and  arc,  incan- 
descent and  power  machinery  in  Fresno  have  been 
installed  for  the  San  Joaquin  Electric  Company  by  the 
General  Electric  Company.  This  plant  has  been  in 
successful  operation  now  for  a  period  of  a  little  over  a 
year  and  has  practically  demonstrated  both  the  value 
of  this  water  power  and  the  success  of  long  distance 
transmission,  this  being  the  longest  commercial  elec- 
tric transmission  plant  in  the  world. 

Next  to  the  south  is  a  water  power,  planned  for  de- 
velopment on  the  Keweah  River,  a  distance  of  1!)  miles 
from  Yisalia.  About  600  horse  power  can  be  devel- 
oped and  plans  are  already  perfected  for  the  utiliza- 
tion of  this  power  for  the  transmission  of  electricity  to 
Yisalia,  Hanford  and  other  near  by  towns. 

Farther  south  and  last  on  the  list  is  the  Kern  River, 
on  which  an  extensive  water  power  has  already  been 
developed  by  the  Power  Development  Company.  The 
General  Electric  Company  has  installed  a  plant  for 
this  company  with  transmission  line  a  distance  of  10 
miles  to  Bakersfield,  and  including  motors  for  pump- 
ing and  transformers  for  lighting  in  Bakersfield. 
Contracts  have  also  recently  been  made  for  an  exten- 
sion of  this  system  to  a  distance  of  about  20  miles  be- 
yond Bakersfield,  making  the  entire  transmission 
nearly  36  miles.  Much  of  this  last  mentioned  power 
is  used  for  purposes  of  irrigation. — Dr.  Thomas  Addi- 
son in  the  Commercial  Bulletin,  San  Francisco. 


Jtluminaiion 


A  GREAT  TURBINE  PLANT. 

The  power  company  at  Niagara  Falls  has  now  in 
successful  operation  its  new  power  plant,  consisting 
of  four  of  the  Leffel  Celebrated  Niagara  Type  of  Tur- 
bines, each  of  about  2,200  horse  power  capacity,  or 
giving  in  all  some  9,000  horse  power.  These  Turbines 
drive  eight  generators  of  something  over  1,000  horse 
power  each;  two  generators  being  connected  directly 
to  the  shaft  of  each  wheel,  one  being  placed  on  each 
side. 

This  comprises  the  most  complete  and  perfect  elec- 
tric water  power  plant  in  the  world.The  same  company 
have  four  other  of  the  Leffel  Niagara  Turbines,  using 
in  all  eight  of  that  style  of  wheel. 


AN   ELECTRICAL    RIYAL    OF    THE  ARC  LIGHT. 


In  a  contribution  to  Wiedemann's  Annalen,  No.  12, 
Herr  O.  Schutt,  of  Jena,  describes  a  new  electric  dis- 
charge phenomenon,  which  he  terms  electro  capillary 
light.  When  the  discharge  of  an  induction  coil  is  sent 
through  a  narrow  capillary  tube  of  about  0.05  mm.  in 
diameter,  provided  with  aluminum  or  copper  elctrodes 
and  filled  with  air  under  ordinary  pressures,  an  in- 
tense luminosity  of  the  tread  of  air  is  obtained — a 
luminosity  which  is  intrinsically  far  superior  to  that 
of  the  arc,  and  would  form  an  exceedingly  powerful 
source  of  light  if  it  could  be  made  continuous.  The 
narrow  capillaries  deteriorated  rapidly,  roughening 
inside,  and  were  blown  into  a  series  of  spherical  en- 
largements. Wider  tubes  gave  less  light,  but  were 
much  more  permanent.  At  the  same  time  the  bright 
lines  in  the  continuous  spectrum  in  the  original  light 
became  more  prominent.  At  pressures  above  one  atmos- 
phere the  phenomena  were  nearly  the  same,  but  the 
sparks  passed  with  greater  difficulty.  At  low  pressure 
the  light  became  less  intense,  the  continuous  spectrum 
faded,  and  the  bright  lines  shone  out  more  distinctly. 
The  kind  of  glass  is  immaterial.  It  is  stated  that  the 
tubes  may  be  made  20  centimeters  long  and  make 
splendid  line  sources. 


ENERGY  FROM  VOLCANIC  HEAT. 


The  energy  stored  in  the  coal  beds  has  rightly  been 
referred  back  to  the  sun,  and  it  is,  no  doubt,  to  the 
same  source  that  we  should  ultimately  attribute  the 
heat  developed  at  great  depths  below  the  surfce  of  the 
earth.  While  it  is  believed  that  no  practical  attempts 
to  utilize  this  subterranean  heat  have  yet  been  carried 
into  effect,  there  appears  to  be  no  good  reason  why  the 
attempt  should  not  be  made,  especially  in  volcanic 
regions,  where  quite  high  temperatures  should  be  re- 
vealed at  moderate  depths.  In  a  Colorado  mining 
town  an  interesting  combination  was  recently  ob- 
served which  a  little  ingenuity  might  have  converted 
into  a  considerable  source  of  power.  Within  twenty 
feet  of  each  other  were  two  springs,  one  of  a  temper- 
ature of  nearly  200  degrees  F.,  and  the  other  not  over 
60,  the  flow  of  each  being  very  uniform  and  the  tem- 
perature quite  constant.  The  theoretical  efficiency 
might  readily  be  determined  from  the  well-known  law 
of  thermodynamics,  and  the  use  of  one  stream  to  Tap- 
orize  and  the  other  to  condense  some  volatile  liquid, 
such  as  ammonia  or  bisulphide  of  carbon,  might  enable 
a  fair  percentage  of  the  energy  to  be  utilized  which  is 
now  running  to  waste. — Cassier's  Magazine. 


NO  EYRIE  THERE. 


The  unexpected  short-circuiting  of  one  of  the  10,000- 
volt  transmission  lines  of  the  San  Joaquin  Electric 
Company,  which  recently  caused  a  shut-down  of  one 
line  for  about  twenty-five  minutes,  resulted  from  a 
curious  cause.  Two  eagles,  male  and  female,  had 
perched  on  a  live  wire  near  the  power  house,  thirty- 
five  miles  from  Fresno.  The  birds  were  electrocuted, 
but  it  was  not  till  after  a  diligent  search  that  their 
bodies  were  picked  up  and  the  short  circuiting  of  the 
wire  explained. 
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THE  USE  AND  ABUSE  OF  TRANSFORMERS. 


]£art 


The  distribution  of  electrical  energy  by  transformers,  coming 
into  use  as  it  did  at  a  time  when  electrical  plants  were  being  in- 
stalled rapidly  and  the  whole  electrical  business  was  being  ex- 
ported in  a  most  vigorous  if  unsystematic  manner,  was  not,  in  the 
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early  stages  of  its  development,  closely  criticized  by  the  users;  it 
was  sufficient  that  this  method  accomplished  results  which  could 
not  be  obtained  in  any  other  way. 

At  the  present  time,  when  the  electrical  business  has  settled 
down  into  more  conservative  lines,  it  is  of  the  utmost  importance 
to  look  over  the  field  and  to  view,  without  roseate  spectacles,  the 
qualities  of  the  apparatus  upon  which  the  success  of  many  elec- 
trical enterprises  depends,  and  especially  to  see  what  has  been 
done  in  improving  such  apparatus  and  rendering  it  more  desirable 
and  economical  to  the  purchaser.  The  discussion  may  be  conven- 
iently divided  into  three  parts: 

Part  i. — The  Essential  Properties  of  Alternating  Current  Trans- 
formers. 

Part  ii. — Proper  and  Improper  Methods  of  Distribution. 

Part  iii. — Results  Obtained  by  Exchanging  Bad  Methods  for 
Good. 


THE  ESSENTIAL  PROPERTIES  OF  ALTERNATING  CUR- 
RENT TRANSFORMERS. 

The  three  qualities  which  are  essential  to  the  successful  com- 
mercial use  of  alternating  current  transformers,  are — Durability 
— Efficiency — Regulation. 

It  is  sufficiently  obvious  that  any  transformer  which  cannot  be 
depended  upon,  and  which  is  liable  to  be  subject  to  serious  de- 
preciation, is  not  fit  for  commercial  use.  It  is  of  the  utmost  im- 
portance that  transformers,  which  have  to  be  put  in  all  sorts  of 
places  and  exposed  to  all  sorts  of  weather  conditions,  should  be 
thoroughly  well  made  and  should  be  so  constructed  as  to  be  rela- 
tively safe  against  breaking  down  of  the  insulation  in  either  coil, 
the  breaking  down  of  insulation  between  the  coils,  and  surface 
leakage.  Destruction  of  the  insulation  of  either  coil  means  very 
serious  damage  to  the  transformer.  Destruction  of  insulation  be- 
tween the  coils  or  at  the  surface  of  the  transformer  means  serious 
danger  to  life  and  property.  Nearly  all  the  accidents  involving 
these  most  grave  matters  have  occurred  through  one  or  the  other 
of  the  causes  mentioned.  In  respect  to  the  foregoing,  that  trans- 
former is  best  which  is  most  thoroughly  insulated,  and  thorough 
insulation  means  not  only  care  in  selecting  materials  and  apply- 
ing them,  but  such  general  design  that  no  considerable  difficulties 
are  encountered  in  insulating  the  transformer,  from  the  shape, 
position  and  contiguity  of  its  various  parts.  In  this  respect  trans- 
formers of  all  makes  have  improved  since  the  early  days  of  the 
transformer  business,  and  it  is  but  natural  to  expect  the  latest 
type  of  transformer  to  be  the  best.  An  inspection  of  the  Type  H 
transformer  of  the  General  Electric  Company,  which  embodies 
the  latest  and  best  methods  of  design  and  construction,  will  show 
how  completely  these  most  important  conditions  have  been  ful- 
filled. 

DURABILITY.— The  illustration  of  the  standard  Type  H 
transformer  displays  very  forcibly  the  valuable  character  of  the 
improvements  which  have  been  introduced  in  it.  In  the  first  place 
it  should  be  noted  that  the  coils  are  of  such  shape  that  they  can 
be  easily  wound  without  danger  of  bruising  and  damaging  the  in- 
sulation. There  are  no  sharp  corners  to  be  turned  and  no  con- 
tracted spaces  into  which  wire  has  to  be  forced.  There  is  but  one 
surface  of  separation  between  the  primary  and  secondary  coils 
and  this  surface  is  a  smooth  curve,  to  which  insulating  material 
can  be  uniformly  and  thoroughly  applied  without  danger  of  de- 
fects in  the  workmanship,  or  injury  in  assembling.  It  is  easy 
with  this  construction  to  allow  ample  insulation  space  between 
the  primary  and  secondary  coils,  as  well  as  to  secure  complete  cir- 
culation of  the  oil  which  is  generally  used  in  these  transformers, 
in  andl  about  the  coils,  core,  and  connections.  As  regards  exter- 
ior connections,  which  are  of  great  importance  in  assuring  the 
safety  of  the  transformer,  this  type  is  equally  strong.  The  flexible 
cables  which  form  the  leads  are  brought  out  through  long  porce- 
lain sleeves  and  the  secondary  wires  are  well  separated  from  the 
primary  wires,  so  that  the  danger  of  leakage  of  primary  current 
over  the  surface  to  the  secondary  wiring  is  obviated.  The  rela- 
tive position  of  the  terminals  for  the  two  windings  is  plainly 
shown  in  the  illustration  and  speaks  for  itself. 

Few  commercial  transformers  show  so  great  regard  for  safety 
in  the  placing  of  the  leads  or  such  thorough  precautions  to  pre- 
vent the  chance  of  accident.  Simplicity  of  construction  and  the 
ease  with  which  all  safety  precautions  can  be  carried  out  are  ex- 
cellent guarantees  of  long  and  useful  life,  which  means  to  the 
operating  company  both  safety  and  economy — safety  not  only  from 
serious  accidents  resulting  from  bad  insulation,  but  safety  from 
interruption  of  service,  which  from  the  standpoint  of  dividends 
is  almost  equally  important,  for  no  company  which  does  not  fur- 
nish reliable  light  can  expect  profitable  patronage.  It  is  neces- 
sary indeed  sometimes  to  take  some  chances  in  the  overloading  of 
machinery  and  transformers,  in  order  to  secure  this  continuity 
of  service,  and  the  importance  of  having  a  thoroughly  well  made 
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and  well  insulated  transformer  which  does  not  run  hot,  and  which 
can  be  depended  upon  to  stand  up  under  all  sorts  of  strenuous 
conditions,   cannot  be  over-estimated. 

The  shape  of  the  magnetic  circuit  in  the  Type  H  transformers 
(a  long  rectangle  of  interlaced  straight  strips  of  iron),  is  such  as 
leads  both  to  a  very  simple  and  effective  form  of 'winding  the 
coils,  and  to  an  economy  in  the  use  of  magnetic  material  which 
permits  a  more  liberal  cross  section  of  copper  than  is  usually 
found  in  transformers,  thus  keeping  down  the  beat  generated  in 
the  transformers  and  both  permitting  the  carrying  of  steady  and 
heavy  loads,  and  preventing  the  deterioration  of  insulation  under 
the  effect  of  long  continued  high  temperatures.  In  respect  to 
these  most  important  properties  with  regard  to  durability  and 
certainty  of  operation.  Type  H  transformers  challenge  compari- 
son. 

The  illustrations  of  the  larger  sizes  of  Type  H  transformers 
show  also  the  existence  of  the  same  valuable  characteristics.  To 
certify  to  the  care  ami  thoroughness  with  which  these  transform- 
ers are  insulated,  it  is  only  necessary  to  say  that  the  insulation 
between  primary  and  secondary  is  required  to  stand  successfully 
a  test  at  10,000  volts  alternating  for  all  sizes  of  transformers  and 
all  primary  and  secondary  voltages  and  on  the  average  a  pres- 
sure of  more  than  15,000  volts  alternating  is  required  to  break 
down  this  insulation,  corresponding  to  the  maximum  voltage  of 
nearly  25,000  volts.  To  insure  certainty  of  the  primary  and  sec- 
ondary coils  being  properly  insulated,  each  transformer  is  tested, 
while  running  hot  from  its  full  load,  at  three  times  its  normal 
voltage  so  as  to  break  down  and  detect  any  weak  points  in  the 
insulation.  These  tests  are  the  severest  to  which  any  commercial 
transformers  are  put,  and  the  transformer  which  successfully 
stands  them  can  be  counted  upon  to  do  good  and  efficient  service 
under  all  ordinary  and  extraordinary  conditions. 

Make  the  insulation  between  primary  and  secondary  ever  so 
good,  there  is  always  a  possibility  of  its  giving  way  under  unusual 
circumstances.  Serious  overload  may  char  the  insulation  or  it 
may  receive  mechanical  injury,  and  even  in  the  best  condition  it 
may  be  pierced  by  lightning. 

While  the  Type  H  transformer  with  its  substantial  insulation 
(consisting  quite  largely  of  mica  between  cylindrical  surfaces),  in- 
sures a  transformer  of  the  greatest  possible  reliability,  yet  the 
question  is  often  asked — "Can  a  transformer  be  made  which  will 
absolutely  prevent  any  possibility  of  a  high  potential  current  ex- 
isting on  the  secondary  circuit'/" — To  this  is  replied,  that  by  the 
use  of  a  so-called  "Ground  Shield,"  absolute  safety  to  life  or  prop- 
erty can  be  assured.  The  ground  shield  consists  simply  of  a  sheet 
of  copper  covering  the  entire  surface  which  the  secondary  wind- 
ing presents  to  the  primary  winding.  If  this  copper  sheet  is  con- 
nected to  the  ground  by  means  of  a  wire  it  is  perfectly  evident 
that  it  is  impossible  for  any  greater  difference  of  potential  to  ex- 
ist on  the  secondary  circuit  than  that  for  which  the  secondary  is 
wound,  even  should  primary  and  secondary  be  in  actual  contact 
with  the  sheet. 

Other  things  remaining  the  same,  there  must  be  slightly  in- 
creased danger  (in  a  transformer  provided  with  such  shields),  of 
the  insulation  being  damaged  by  lightning  in  its  effort  to  reacn 
the  earth,  yet  experience,  which  includes  one  installation  of  250 
to  300  such  transformers  situated  in  a  district  peculiarly  subject 
to  lightning  disturbances,  shows  no  appreciable  increase  of  such 
trouble.  It  might  be  added  that  one  prominent  fire  insurance  com- 
pany already  requires  that  all  transformers  furnishing  current 
within  property  insured  by  it  shall  be  provided  with  this  pro- 
tective device. 

The  General  Electric  Company  early  recognized  the  value  of 
immersing  transformers  in  oil,  and  since  January  1,  1891,  has 
constructed  its  transformers  with  boxes  adapted  to  its  use.  While 
some  transformer  manufacturers  recognize  the  value  of  this  feat- 
ure, and  will  upon  special  order  provide  boxes  suitable  for  holding 
oil,  the  General  Electric  Company  is  the  only  American  manu- 
facturer that  makes  an  oil-tight  box  standard  practice. 


Oil  in  a  transformer  serves  three  distinct  purposes: 

1st.  It  increases  resisitance  against  breaking  down  of  the  in- 
sulation and  re-insulates  punctures  in  the  insulation. 

2nd.    It  reduces  the  temperature. 

3rd.     It  preserves  the  insulation  from  oxidation. 

In  regard  to  the  first  item, — a  potential  that  will  jump  through 
one  inch  of  air,  will  jump  only  about  one-fifth  that  distance  in 
most  pure  oils,  and  it  must  therefore  be  evident  that  if  the  small 
air  spaces  about  and  between  the  mechanical  insulation  of  a 
transformer  are  filled  with  oil  rather  than  air,  the  resistance  to 
breaking  down  of  the  insulation  must  be  markedly  increased  by 
the  presence  of  the  oil.  Not  only  this,  but  should  the  insulation 
be  pierced  by  a  high  potential  discharge,  the  oil  will  flow  into  the 
puncture  and  in  a  great  measure  re-establish  the  insulation.    In- 
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sulation  is  perhaps  fully  as  often  injured  by  a  discharge  of  a 
small  charge  on  the  line  due  to  the  "atmospheric  electricity"  or  to 
a.  lightning  discharge  at  a  distance,  as  by  a  direct  lightning  stroke. 
The  current  from  such  a  discharge  is  often  very  small  and  causes 
therefore  no  actual  damage  other  than  a  minute  puncture  of  the 
insulation  between  primary  and  secondary.  Such  a  puncture  when 
filled  with  oil  does  not  greatly  reduce  the  value  of  the  insulation. 
In  regard  to  the  second  item, — most  heat  insulators  such  as  as- 
bestos, saw-dust,  etc.,  prevent  the  transmission  of  heat  because 
their  structure  is  such  as  to  enclose  throughout  their  mass,  minute 
particles  of  air.  While  the  air  between  a  transformer  and  the 
case  and  within  the  insulation  is  not  confined  nearly  so  closely 
as  in  the  substances  referred  to,  it  cannot  circulate  freely  enough 
to  act  as  an  efficient  transmitter  of  heat.  Oil  is  a  much  better 
conductor  of  heat  than  stationary  air,  and  moreover,  unless  con- 
fined to  very  small  spaces,  convection  currents  will  be  set  up  and 
carry  the  heated  oil  to  the  cooler  surface  of  the  case.    The  above 
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curve  sheet  clearly  illustrates  these  facts.  Curve  1  shows  the  ac- 
tual temperature  by  increase  of  resistance  of  Type  H  transform- 
ers; Curve  2 — temperature  of  transformers  containing  oil;  Curve 
3 — temperature  of  oil;  Curve  4 — temperature  of  same  size  trans- 
formers built  by  one  of  our  most  prominent  competitors;  Curve  5 
— highest  accessible  thermometer  temperature  of  the  transformer 
-whose  actual  temperature  is  shown  by  Curve  4. 

This  plainly  points  out  how  greatly  in  excess  is  the  actual  tem- 
perature as  compared  with  any  temperature  that  can  be  noted  with 
a  thermometer.  Purchasers  of  transformers  should  therefore  not 
be  content  with  a  statement  from  the  manufacturer  as  to  what 
is  the  maximum  temperature  of  his  transformer,  but  should  in- 
sist on  knowing  the  manner  in  which  this  temperature  is  meas- 
ured. 

In  regard  to  the  third  item, — anyone  who  has  dissected  a  trans- 
former (having  the  rise  in  temperature  common  to  small  light- 
ing transformers),  after  it  has  been  in  use  without  oil  for  a  year 
or  more,  knows  how  very  brittle  and  fragile  the  insulation  becomes 
even  within  this  short  time.  At  quite  moderate  temperatures  most 
insulation  undergoes  a  slow  process  of  oxidation  that  soon  causes 
this  undesirable  deterioration.  If,  however,  oil  is  used,  the  air  h.is 
no  access  to  the  insulation  and  all  oxidation  is  prevented  and  the 


was  available.  Careful  design,  and  the  adoption  of  a  better  form 
has  effected  some  improvement,  but  the  greatest  change  in  trans- 
former manufacture  has  been  in  the  improvement  of  the  iron  and 
the  insulation  against  eddy  currents.  There  is  something  most 
mysterious  in  the  properties  of  iron  with  respect  to  magnetic 
change — not  only  do  these  properties  vary  in  the  most  erratic  way, 
from  changes  in  chemical  composition  which  can  barely  be  detect- 
ed by  analysis,  but  they  also  vary  in  a  most  extraordinary  fashion 
according  to  the  treatment  to  which  the  iron  has  been  subjected. 
Hence  the  securing  of  a  proper  quality  of  iron  and  its  proper 
treatment  are  matters  in  which  experience  counts  for  everything, 
and  a  priori  reasoning  for  very  little.  The  only  way  to  secure  low 
iron  loss  and  low  core  loss  in  transformer  building  is  to  obtain 
the  best  material  which  can  be  found  and  to  treat  it  carefully  and 
intelligently  in  the  operation  through  which  it  goes  prior  to  its 
appearance  in  the  tinshed  transformer. 

It  is  now  a  well  recognized  fact  that  the  loss  in  a  given  body  of 
sheet  iron  subjected  to  a  definite  number  of  magnetic  reversals 
per  second  and  at  a  definite  density  of  magetization,  does  not  of 
necessity  always  remain  the  same.  It  is  only  by  the  greatest  care 
that  iron  is  brought  into  the  condition,  in  which  it  gives  a  mini- 
mum loss  when  subjected  to  alternating    magnetization,  and  the 
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insulation  retains  its  original]  pliability,  thereby  indefinitely  in- 
creasing its  life. 

While  for  the  following  reasons  the  use  of  oil  is  most  strongly 
recommended,  it.  must  be  recognized  that  at  least  in  the  case  of 
small  sizes  of  transformers  there  are  sometimes  well  grounded 
objections  to  its  use.  Therefore  all  of  the  General  Electric  trans- 
formers are  built  so  as  to  withstand  the  10,000  volt  insulation  test, 
and  all  sizes  smaller  than  10  kilowatt  so  that  they  will  run  at  per- 
fectly safe  temperatures  when  oil  is  not  used. 

EFFICIENCY. — As  respects  efficiency  it  is  pleasant  to  note 
that  in  the  past  few  years  there  has  been  great  improvement  in  all 
transformers.  In  the  early  days  of  transformer  practice,  the  low 
efficiency  of  transformers,  even  when  full  loaded,  was  a  difficulty 
often  encountered  in  the  proper  designing  of  alternating  plants 
and  often  brought  up  against  what  was  otherwise  admitted  to  be 
a  valuable  and  economical  system.  The  early  transformers  of  all 
makes  left  very  much  to  be  desired  on  the  score  of  efficiency.  The 
losses  in  a  transformer  are  of  three  sorts, — hysteretie  loss,  eddy 
current  loss,  and  copper  loss.  The  last  mentioned  is  comparative- 
ly difficult  to  avert  since  the  specific  conductivity  of  copper  can- 
not be  greatly  improved  by  any  practical  manipulation,  so  that 
even  in  the  earliest  days   of   transformer  building,   good   copper 


manner  in  which  this  result  is  obtained  and  the  conditions  to 
which  the  iron  is  subjected  in  actual  use  have  both  to  be  consid- 
ered to  insure  keeping  in  this  condition. 

In  the  manufacture  of  transformers,  failure  to  properly  con- 
sider these  facts  will  produce  a  transformer  which  may  give  a 
fairly  low  core  loss  when  first  produced,  but  which  after  being 
in  use  for  a  short  time  will  give  a  core  loss  25  per  cent,  50  per 
cent,  or  even  100  per  cent  greater  than  at  the  start. 

This  phenomenon  is  popularly  known  as  Magnetic  Fatigue  or 
.Ageing..  The  General  Electric  transformers  are  practically  free 
from  this  most  serious  defect;  in  most  cases  the  core  loss  due  to 
ageing  is  absolutely  negligible  and  in  extreme  cases  it  is  not  more 
than  4  per  cent  on  5  per  cent.  On  th  accompanying  curve,  actual 
results  obtained  on  a  standard  Type  H  transformer  are  given, 
which,  it  will  be  observed,  come  readily  within  this  limit.  There 
is  also  given  as  a  practical  illustration  of  this  defect,  a  curve  of 
actual  results  recently  obtained  on  a  2,500  waft  transformer  of 
other  well  known  make.  At  the  time  of  last  test  the  increase 
in  core  loss  was,  it  will  be  seen,  68.9  per  cent  after  a  run  of  90 
days  under  normal  conditions  of  commercial  operation. 

The  improvement  in  the  matter  of  core  loss,  even  in  skillfully 
designed  transformers  of  the  same  make,  owing  to  better  facil- 
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ities  for  getting  good  iron,  and  greater  knowledge  of  treating  it. 
has  been  profound.  The  difference  in  core  loss  between  the  early 
transformers  manufactured  by  the  Thomson-Houston  Company, 
and  the  Type  H  transformers,  which  have  succeeded  and  will 
supersede  them,  is  prodigious.  Tlhe  core  loss  in  the  early  trans- 
formers referred  to,  from  hysteresis  and  .eddy  currents,  is  more 
than  four  times  as  great  as  is  found  to-day  in  the  Type  H  trans- 
formers. 

A  large  core  loss  of  course  lowers  the  efficiency  of  the  trans- 
former, and  since  that  core  Joss  is  neary  constant  for  all  loads 
it  lowers  the  efficiency  most  seriously  at  light  loads.  This  is  but 
a  special  case  of  the  general  theorem  as  to  any  mechanical  or  elec- 
trical apparatus.  Constant  losses  cut  down  the  efficiency  more 
and  more  as  the  decreases  because  they  are  a  greater  proportion 
of  the  load.     Consequently  we  find  that  in  these  old  transformers 


low  loads  are  the  rule  throughout  the  operation  of  the  plant,  and 
high  loads  the  rare  exception.  This  is  an  unfortunate  state  of 
things  which  has  naturally  resulted  from  the  methods  of  installa- 
tion followed  in  all  the  £arly  plants,  and  in  some  recent  ones.  It 
has  been  almost  universally  the  custom  to  install  a  transformer 
to  supply  the  needs  of  each  consumer.  Now  certain  classes  of  con- 
sumers, in  particular,  shops,  require  most  of  their  lights  to  be 
burning  for  only  a  short  time  during  the  evening,  while  for  the 
greater  part  of  the  day  no  lights  are  used  and  only  a  few  lights 
during  most  of  the  hours  when  lights  are  needed;  consequently 
for  the  greater  portion  of  the  time  the  transformer  is  either  oper- 
ating under-loaded  and  subject  to  its  steady  core  loss,  or  is  very 
lightly  loaded,  and  working,  therefore,  at  a  very  bad  efficiency. 

Even  more  aggravated  are  the  conditions  existing  in  domestic- 
lighting.     A  residence  is  usually  equipped  with    lights    in    every 


280 
$  260 

'  240 

O 

O  220 
Oil 
20  0 


(0 

<D 
0 

0^ 

in 
w 

i> 

III 

i0 
H) 

0 

<D 
I. 

0 
0 

I 


180 

ISO 

140 

120 

100 

80 

60 

40 

20 


( 

^U 

X1~ 

ve 

>  t 

)  s 

;)n 

o\ 

VS 

o 

or 

e 

lo 

S£ 

.  c 

>r 

"T 

VF 

>e 

r 

-i  • 

Ti~ 

ar 

1-S 

-Pc 

jr-r 

Tn< 

3T- 

-S. 

C 

c 

2-\. 

ji — 

/e 

i  C 

^  ^ 

;h 

o\ 

Vfi 

c 

ave 

sr 

ac 

3e 

d 

;or 

-e 

D 

\c 

)S 

s  < 

=>-r 

f 

iv< 

a 

fcr 

-ar 

IS 

fc 

ITT 

T|i 

3r 

■s 

of 

> 

c 

fcr- 

i© 

w 

3ll 

k 

r~ic 

3\* 

/T\ 

r 

~13 

Ke 

3S> 

' 

/ 

4 

/ 

S 

t-        6         8        10        12        14        16        18       20      22      24       26      28      20 
T^at-ecl    kilowatts    output. 

COMPARATIVE    CURVES    OF    CORE    LOSSES    IN    TRANSFORMERS. 


while  the  efficiencies  at  all  loads  are  inferior  to  the  efficiencies  of 
the  Type  H  transformers,  the  efficiencies  at  low  loads  compare 
very  much  more  favorably  than  those  at  high  leads.  For  ex- 
ample, the  efficiency  of  a  Thomson-Houston,  1,500  watt  Type  E 
transformer  at  full  load,  was  92  per  cent.  The  Type  H  trans- 
former of  the  same  size  has  at  full  load,  an  efficiency  of  95.9  per 
cent,  but  at  one-quarter  load,  where  the  latter  transformer  still 
has  an  efficiency  of  92.5  per  cent  (greater  than  that  of  the  Type 
E  transformer  at  full  load),  the  Type  E  transformer  had  an  effi- 
ciency of  but  79  per  cent,  and  was  better  than  most  of  its  contem- 
poraries, and  as  good  as  most  of  the  cheaper  transformers  put  on 
the  market  to-day. 

Efficiency  at  low  loads  is  one  of  the  most  valuable  properties 
which  a  transformer  can  possess,  because  it  unfortunately  happens 
that  in  most  of  the  alternating  practice  up  to  the  present  time, 


room,  and  at  times  all  the  lights,  or  nearly  all  of  them,  are  likely 
to  be  in  use,  so  that  the  transformer  capacity  must  be  great 
enough  to  take  care,  in  such  an  emergency,  of  all  the  lights  in- 
stalled. Nevertheless  for  the  most  part  the  transformers  used 
for  residence  lighting  are  exceedingly  lightly  loaded,  perhaps  only 
half  a  dozen  lamps  may  be  burning  out  of  twenty-five  or  thirty 
installed.  Consequently  the  transformer  is  working  at  one-quarter 
load  or  less  from  one  year's  end  to  the  other  with  occasional  rare 
exceptions.  Under  these  circumstances  a  high  efficiency]  at  light 
load  is  absolutely  necessary  for  the  preservation  of  decent  station 
efficiency  and  proper  returns  from  the  investment. 

In  the  eai-ly  days  of  incandescent  lighting,  when  lights  were 
habitually,  installed  by  contract,  one  could  count  on  most  of  the 
lights  installed  being  used,  so  that  the  worst  which  could  happen 
was  the  installation  of  a  large  number  of  very  small  transform- 
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ers.  Now  when  electric  lighting  is  almost  universally  metered, 
the  number  of  lamps  installed  is  relatively  much  greater  than 
under  the  old  regime,  and  therefore  while  nearly  the  same  num- 
ber of  transformers  have  to  be  installed,  these  transformers  have 
to  be  proportionately  somewhat  larger  than  the 
former,  and  consequently  are  relatively  more  lightly 
loaded,  and  ran  relatively  less  efficiently,  so  that  with  the  practice 
of  metering  it  becomes  doubly  essential  to  use  transformers  which 
are  of  high  efficiency,  not  only  at  full  load,  but  at  fight  load,  at 
which  they  are  likely  to  be  run,  and  in  which  the  core  loss  is  so 
small  that  when  the  transformers  are  entirely  unloaded  the 
amount  of  -energy  wasted  in  them  shall  be  a  minimum. 

It  was  with  this  particular  point  in  mind  that  the  Type  H 
transformers  were  designed  and  are  being  put  upon  the  market. 
They  are  actually  of  higher  efficiency  at  one-quarter  load  than  are 
a  large  proportion  of  the  commercial  transformers  now  in  use,  at 
full  load.  The  effect  of  this  enormous  improvement  in  economy 
of  operation  of  the  station  can  hardly  be  over-estimated,  and  we 
will  look  into  it  carefully  later.  It  is  sufficient  hereto  note  that  the 
core  oss  in  these  Type  H  transformers  is  from  one-third  to  one- 
half  less  than  is  found  on  the  average  in  recent  transformers  of 
other  good  makes.  This  is  not  unnatural,  since  low  core  loss  was 
one  of  the  essential  properties  with  reference  to  which  these  Type 
H  transformers  were  designed. 

This  superiority  of  the  Type  H  transformers  is  shown  in  no 
way  more  strikingly  than  by  the  following  curves.  The  curve  D 
shows  the  total  core  loss  in  the  different  sizes  of  Type  H  trans- 
formers up  to  30  kilowatts,  and  the  curve  O,  plotted  on  the  same 
scale,  shows  the  average  core  losses  of  five  transformers  of  other 
well  known  makes  as  represented,  not  by  ex-parte  tests,  but  by  the 
claims  made  by  the  respective  manufacturers. 


the  chief  attributes  of   success, — unquestioned   ability,   unlimited 
energy,  practical  experience  and  personal  popularity. 


Qdtzoational 


personal 

Mr.  John  Martin  has  gone  East  on  a.  business  trip  and  will 
probably  be  absent  thirty  days. 

Mr.  C.  S.  Kiiowles,  of  the  "Seven  Arch"  street  electrical  supply 
house  in  Boston,  was  in  Southern  California  during  the  latter 
part  of  June. 

Mr.  Edgar  C.  Gribble  has  been  appointed  to  the  position  caused 
by  the  death  of  Mr.  John  R.  Began,  late  Chief  Electrician  of  the 
Palace  Hotel,  San  Francisco. 

Mr.  John  B.  McKilligan  has  resigned  the  general  managership  of 
the  Victoria,  B.  C,  Street  Railway  &  Lighting  S3rstems  to  enter 
his  own  business  as  Mining,  Real  Estate  and  Financial  Agent  at 
Kalso,  B.  C. 

Mr.  E.  T.  Pardee,  of  the  home  business  office  of  the  Fort 
"Wayne  Electric  Corporation,  has  reached  San  Francisco  and 
will  be  located  in  the  Pacific  Coast  Agency  of  that  concern  for  an 
indefinite  period. 

Mr.  C.  O.  Poole  has  been  promoted  to  the  vacancy  caused  by 
the  resignation  of  Mr.  E.  A.  Roe  from  the  Superintendentcy  of 
the  Electrical  Department  of  the  San  Francisco  Gas  &  Electric 
Company.  For  several  years  Mr.  Poole  has  been  in  charge  of  the 
Townsend  Street  Station  and  his  promotion  elicits  satisfaction 
on  every  side. 

Mr.  Edward  A.  Rix  has  retired  from  the  Rix  Compressed  Air 
Machinery  Company  and  will  hereafter  engage  in  business  inde- 
pendently as  the  Rix  Engineering  and  Supply  Company,  handling 
both  electrical  and  pneumatic  machinery,  with  permanent  offices 
on  the  second  floor  of  the  building  on  the  south  east  corner  of 
First  and  Market  streets,  San  Francisco. 

Prof.  R.  B.  Owens,  of  the  Department  of  Electrical  and  Steam 
Engineering  of  the  University  of  Nebraska,  has  been  placed  in 
charge  of  the  Department  of  Electricity  of  the  Trans-Mississippi 
Exposition  and  his  appointment  insures  the  overwhelming  success 
of  the  electrical  section  for  his  personality  is  the  embodyment  of 


VAN   DER  NAILLEN   GRADUATES. 

The  Thirty-third  annual  list  of  graduates  (1897)  of  the  Van  der 
Naillen  School  of  Engineering  of  San  Francisco,  contains  the 
following  names  in  the  Electrical  and  Mining  Departments: 

Electrical  Department — R.  A.  Huntington,  city;  E.  Nelson,  city; 
S.  .S.  Thompson,  Billings,  Mont.;  B.  Coffin,  H.  J.  Wilson,  city; 
R.  S.  Andrews,  Honolulu;  F.  F.  Dreschler,  Port  Costa;  L.  E. 
McKay,  Oakland;  G.  H.  Stockbridge,  Los  Angeles;  George 
Vivion,  Tuba  City;  N.  McAuslan,  Sutter,  Cal.;  C.  Langerman, 
Yukon,  Alaska;  Thomas  Oriel,  Mexico;  B.  Miller,  Grass  Valley: 
A.  R.  Talamentas,  Compton,  Cal.;  E.  M.  Reynolds,  Lathrop, 
Cal.;  F.  Kinsman,  city;  C.  Krasilnikoff,  Siberia. 

X  Ray  Department — O.  W.  Lutz,  Napa;  Elizabeth  Fleishman, 
city;  W.  H.  Hennessey,  city. 

Mining  Engineers — G.  L.  Gruss,  Genesee,  Cal.;  John  Andrews, 
Middleton,  Cal.;  C.  Maaek,  Petaluma;  W.  B.  Duesler,  Globe, 
Ariz.;  E.  Matterson,  Shasta,  Cal.;  R.  Trengove,  Neuman,  Cal.; 
R.  Von  Reischach,  Antofogasta,  Chile. 


JOHN   R.   REGAN. 

It  is  with  regret  that  announcement  is  made  of  the  death  of 
Mr.  John  R.  Regan,  of  pneumonia,  at  San  Francisco  on  June 
18th  last. 

Mr.  Regan  was  a  Native  Son  of  the  Golden  West,  having  been 
born  in  San  Francisco  in  1862.  He  entered  the  electrical  business 
early  in  life,  being  one  of  the  earliest  of  the  employees  of  the 
Sutter  street  electrical  supply  house  that  formed  one  of  the  con- 
cerns which  afterward  developd  into  the  California  Electric."".  1 
Works.  While  yet  quite  young,  Mr.  Regan  went  east  and  became 
associated  with  the  original  Sawyer-Man  Electric  Company, 
with  which  concern  he  remained  until  after  its  alliance  with  the 
Thomson-Houston  Electric  Company.  His  exceptional  ability  in 
the  handling  of  workmen  was  the  cause  of  his  being  placed  in 
charge  of  the  installation  of  the  Patterson,  N.  J.,  plant  and 
after  it  was  in  satisfactory  operation,  he  returned  to  New  York 
where  he  at  once  entered  the  service  of  ■  the  Harlem  Electric 
Lighting  Company,  then  controlled  by  the  New  York  Electrical 
Construction  Company.  The  supervision  of  construction  seemed 
to  be  his  penchant,  however,  for  his  next  change  was  to  Utica,  N. 
Y.,  where  he,  remained  in  charge  during  the  construction  of  the 
Utica  Electric  Light  plant. 

It  was  about  this  time  that  the  painful  affliction  of  inflamma- 
tory rheumatism  laid  its  racking  hold  upon  him  and  for  two 
years  his  sufferings  were  so  great  as  to  render  him  an  invalid. 
Realizing  that  a  marked  change  in  climate  would  probably  do 
him  more  good  than  anything  else,  he  returned  to  California  iu 
1890  and  at  once  entered  the  service  of  the  Electrical  Improve- 
ment Company  of  San  Francisco  in  the  capacity  of  superintend- 
ent of  incandescent  construction.  His  return  to  health  upon  ar- 
rival in  California  was  very  rapid  and  the  thoroughness  of  his 
work  gave  additional  endorsement  to  the  reputation  he  had  al- 
ready borne  for  ability  in  this  direction.  With  the  absorption  "•■f 
the  business  of  the  Electrical  Improvement  Company  by  the 
Edison  Light  &  Power  Company,  Mr.  Regan  entered  the  service 
of  the  Palace  Hotel  as  Chief  Electrician,  where  he  remained 
until  his  death  and  it  is  a  fitting  tribute  that  of  the  many  who 
mourn  his  loss,  the  kindest  words  in  his  memory  are  those  of 
former  employers  who  early  recognized  him  to  be  a  man  that  was 
generous  always,  yet  who  never  permitted  personal  friendships, 
lelations  or  interests  to  interfere  to  the  slightest  degree  with  the 
execution  of  business. 
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A  DIVIDEND  AND  A  BIG  CONTRACT. 


The  Westinghouse  Electric  &  Manufacturing  Company,  on 
Tuesday  June  22nd,  1897,  declared  a  regular  quarterly  divider d 
on  its  preferred  stock  of  1%  per  cent. 

On  the  day  following,  the  annual  meeting  of  the  stock-holders 
was  held  at  the  factory  of  the  Company  in  East  Pittsburg,  Pa., 
the  annual  report  of  the  Company  was  read,  showing  its  condi- 
tion to  be  prosperous.  The  Board  of  Directors  of  last  year  were 
re-elected,  being  composed  of — August  Belmont,  Lemuel  Bannis- 
ter, Geo.  Hebard,  Henry  B.  Hyde,  MJarcellus  Hartley,  A.  M. 
Byers,  N.  W.  Bumstead,  Ghas.  Francis  Adams,  Brayton  Ives, 
and  Geo.  Westinghouse,  Jr. 

After  the  meeting,  it  was  announced  that  the  St.  Lawrence 
Construction  Company  had,  on  June  18th,  awarded  to  the  West- 
inghouse Company,  a  contract  for  fifteen  5000  h.  p.  generators, 
which  are  to  be  erected  at  their  plant  at  Massena,  northern  New 
York.  This  is  the  largest  single  order  ever  given  for  electrical 
apparatus  and  the  amount  directly  involved  is  about  three  quar- 
ters of  a  million  dollars. 

This  contract,  together  with  that  recently  given  by  the  Catar- 
act Construction  Company  of  New  York,  for  five  5000  h.  p.  gen- 
erators, ton-  installation  at  Niagara  Palls,  N.  Y„  makes  a  total  of 
twenty  5000  h.  p.  generators,  having  a  total  capacity  of  100,0011 
h.  p.  which  have  been  ordered  from  the  Westinghouse  Electric 
&  Manufacturing  Company  this  year. 


AN  EVIDENCE  OF  PROSPERITY. 


It.  is  a  positive  enjoyment  to  call  at  the  new  offices  of  Mr.  John 
Martin,  Pacific  Coast  agent  for  the  Stanley  Electric  Manufactur- 
ing Company  and  of  Fred  M.  Locke,  where  everything  is  home- 
like and  inviting.  These  attributes  are  due  to  the  agreeable  per- 
sonnel of  the  office  and  to  the  simple  comfort  of  its  furnishings, 
and  no  one  need  not  feel  at  home  there. 

The  new  offices  are  located  at  300  California  street,  on  the 
north  west  corner  in  the  building  recently  vacated  by  the  Grang- 
ers' Bank.  The  offices  are  located  on  the  ground  floor  and  the 
basement  of  the  entire  building  is  used  as  a  packing  room  and 
for  the  storage  of  the  large  stock  of  Stanley  motors,  transformers, 
instruments,  etc.,  and  of  the  Locke  insulators  and  line  materials, 
that  is  carried.  The  growth  of  business  which  necessitated  the 
removal  of  Mr.  Martin's  agencies  to  such  well-appointed  offices, 
bears  testimony  to  the  popularity  and  merit  of  the  apparatus 
there  represented. 


Mr.  John  R.  Cole,  of  115  New  Montgomery  street.  San  Fran- 
cisco, announces  that  he  has  secured  the  agency  of  the  Cutter 
Electric  &  Manufacturing  Company,  of  Philadelphia,  manufac- 
turers of  the  well  known  "0.  S."  Flush  switches,  and  the  "I.  T. 
E."  (Inverse  Time  Element)  Circuit  Breakers  for, both  alternat- 
ing and  direct  currents. 
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^Kq  ^akorsfiold  ^rancmission. 


The  announcement  that  a  trip  to  Bakersfield  and  an 
examination  of  the  electrical  transmission  plant  of  the 
Power  Development  Company,  which  is  there  located, 
is  to  be  undertaken,  brings  forth  from  those  who  have 
been  there  in  summer  uncomforting  tales  of  a  particu- 


sumption  of  three-eighths  of  a  pound  of  coal,  provided 
the  top  of  the  boiler  was  exposed  to  the  sun.  Another 
story  teller  will  probably  relate  that  the  Bakersfleldian 
on  reaching  Hades,  found  blankets  to  be  of  no  comfort 
until  after  he  had  stimulated  his  circulation  with  a 


AT  THE  GENERATING  STATION  OF  THE  POWER  DEVELOPMENT  COMPANY. 


larly  torrid  climate.  The  habitual  story  teller  will 
drag  from  his  grab  bag  of  drivelling  reminiscences, 
well  worn  yarns  of  the  time  he  spent  in  Yuma  and  tell 
you  that  in  Bakersfield  too,  hens  do  not  set  on  eggs  to 
hatch  them,  but  to  keep  them  from  baking,  while,  if 
he  be  an  engineer,  he  will  solemnly  vouch  for  the  truth 
of  tests  he  has  made  of  steam  boilers  in  Bakersfield 
from  which  it  was  conclusively  proven  that  with 
picked  coal  and  trained  firemen,  it  was  easily  possible 
to  attain  an  evaporation  of  30  pounds  of  water  from 
and  at  208  degrees  F.  in  a  water  tube  boiler  with  a  con- 


horn  of  tobasco.  Then  too,  the  bleak  granites  of  the 
great  canyon  of  the  Kern  river,  it  is  said,  harbor  centi- 
pedes and  scorpions  and  rattle  snakes  in  every  crevass. 
and  so  unalluring  were  the  prospects  extended  that  it 
must  be  confessed  the  journey  was  undertaken  with  a 
mild  sort  of  abandon-hope-all-who-enter  enthusiasm. 

None  of  these  stories  are  of  course  any  more  true 
than  was  the  equally  solemn  assertion  that  in  Kern 
county  thermometers  are  built  horizontally  because  it 
is  impossible  to  make  them  high  enough  to  record  the 
temperature  there.     In  midsummer  the  weather  is  hot, 
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to  be  sure,  but  the  visitor  will  not  find  it  unbearable  if 
discretion  be  used  in  matters  of  dress,  of  exercise  and 
of  diet. 

Until  the  completion  of  the  Valley  Road  into  JBak- 
ersfleld,  the  best  way  to  reach  that  city  from  San  Fran 
cisco  will  be  to  take  the  Southern  Pacific  Company's 
night  train  leaving  at  5  p.  m.  and  scheduled  to  arrive 
at  Bakersfield  at  4.30  a.  m.,  but  the  schedule  is  gener- 
ally a  bit  of  rflction,  for  the  Southern  Pacific  Company 


THE    FLUME    GRADE    AND    THE    KERN    RIVER. 

makes  no  attempt  to  regain  lost  time,  and  the  traveler- 
soon  becomes  convinced  that  with  the  S.  P.  Co.  it  is, 
"once  late,  always  late."  It  is  best  to  start  at  once  for 
the  power  house  before  the  sun  rises  high,  always  pro- 
vided, of  course,  that  your  train  graciously  conde- 
scends to  sanction  your  arrangement.  The  roads  are 
good  and  in  about  two  and  one  half  hours  the  visitor 
should  be  at  breakfast  at  the  cosy  cottage  of  the  com- 
pany at  the  generating  station.  This  is  located  right 
at  the  mouth  of  the  Kern  River  canyon,  where  from 
out  the  rolling  foot  hills  abruptly  rise  to  an  elevation 
of  1300  feet  higher,  the  wild  rugged  granites  forming 
the  very  edge  of  that  portion  of  the  Sierra  Xevadas. 
One  marvels  at  the  rockiness  of  these  surroundings 
and  is  astonished  to  learn  that  the  power  house  site, 
consisting  of  a  trifle  over  two  acres  of  ground,  cost  the 
electric  company  ten  thousand  dollars,  and  that  thy 
clearing  of  the  ground  for  the  power  house  and  build- 
ings cost  over  $4100  additional. 

In  countries  where  water  is  less  prized  than  in  Kern 
county,  the  Kern  river  would  be  called  a  creek  in  sum- 
mer, for  it  is  but  a  mountain  stream,  even  though  a 
large  one.  At  times  it  is  torrential  and  at  other  por- 
tions of  the  year,  neary  its  entire  flow  will  be  diverted 
into  the  flume.  The  bleak  rocks  carry  very  little  soil 
between  them,  hence  except  in  the  spring,  the  moun- 
tains are  almost  totally  without  verdure  of  any  kind, 
while  high  above  them  great  eagles  soar  continually. 
Gray  squirrels,  jack  rabbits  and  cotton  tails  abound ; 
cayotes  and  wild  cats  are  occasionally  seen,  while  in  a 
small  grove  of  trees,  less  than  two  miles  above  the 
power  house,  deer  may  be  found  at  any  time,  but  the 


canyon  is  a  government  reservation  and  the  deer  re- 
main inviolable.  One  day  a  large  buck  fell  into  the 
flume  near  the  point  to  diversion.  He  swam  down  the 
water  way  and  was  swept  out  over  the  waste  gate  near 
the  f orebay,  meeting  death  in  the  fearful  plunge  of  200 
feet  over  the  sharp  jagged  rocks  that  form  the  side 
of  the  canyon. 

There  is  neither  dam  nor  ditch  at  the  intake  of  the 
flume.  The  diversion  of  water  from  stream  to  flume 
is  direct  and  merely  consists  of  a  channel  formed  by 
blasting  out  the  boulders.  The  flume  itself  is  a  diffi- 
cult and  hazardous  piece  of  engineering  and  the 
troubles  attending  its  constructions  were  due  to  the 
solid  granite  formation  of  the  mountain,  to  its  almost 
precipitous  sides,  its  extreme  irregularity  and  to  the 
constant  danger  of  rolling  boulders  and  land  slides  of 
disintegrated  rock.  The  completed  structure,  never- 
theless, is  a  substantial  water-way  built  on  very  solid 
foundations  and  thoroughly  shored.  All  curves  have 
a  uniform  radius  of  twenty-five  feet  and  the  longest 
continual  straight  stretch  of  flume  has  a  length  of  210 
feet. 

Every  precaution  has  been  taken  to  prevent  accident 
to  the  flume  from  rolling  "boulders  and  rock  slides  and 
even  the  whole  mountain  side  for  a  length  of  10,000 
feet  and  for  an  elevation  varying  up  to  1200  feet  was 
gone  over  by  men  with  crow  bars,  who  rolled  down 
every  loose  boulder,  but  the  action  of  elements  and  the 
disintegration  of  the  granite  by  the  atmosphere  work 
changes  that  necessitate  constant  watchfulness.  For 
hundreds  of  feet  the  flume  graders  were  held  suspend- 


CARRYING    DYNAMITE    UP    THE    MOUNTAIN. 

ed  by  ropes  from  the  rocks  above  while  they  drilled  for 
blasting,  but  not  a  serious  accident  occurred  during 
the  entire  work.  Some  idea  of  the  amount  of  blasting 
required  will  be  had  when  it  is  known  that  while  the 
length  of  the  flume  is  less  than  8800  feet,  nearly  fifteen 
tons  of  dynamite  were  consumed  in  blasting  for  the 
flume  grade. 

Eternal  vigilance  is  always  the  best  assurance  of  un- 
interrupted service  in  every  flume,  and  in  addition  to 
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THE    VIRGIN     CANYON. 

the  constant  inspection  that 
the  water-way  of  the  Power 
Development  Company  is  sub- 
jected to,  it  is  thoroughly 
equipped  with  appliances,  • 
some  new  and  novel,  for  fur- 
ther minimizing  the  possibility 
of  interruption.  About  200 
feet  from  the  head  of  the 
flume  is  located  a  trip  gate. 
This  device,  which  is  either 
manual  or  automatic  in  its  ac- 
tion, consists  of  a  vertical 
flashboard  gate,  held  in  sus- 
pension across  the  flume  above 
the  water  line  by  means  of  an 
electrically  operated  trip  or 
trigger  device.  The  gate  is  faced  with  narrow  remov- 
able flashboards  so  that  when  closed  the  flashboards 
may  be  easily  removed,  thus  relieving  the  pressure  of 
water  and  enabling  the  gate  to  be  opened  by  one  man. 
Along  the  entire  length  of  the  outer  side  of  the  flume 
near  its  bottom,  are  run  two  No.  16  soft  drawn  bare 
copper  wires,  forming  the  circuit  supplied  with  current 
from  ten  cells  of  gravity  battery  placed  in  the  power 
house  and  controlling  an  iron  clad  electro-magnet  that 
holds  a  ten  pound  sledge  hammer  in  suspension.  This 
magnet  is  4-J  inches  in  length  and  consists  of  a  wrought 
iron  core,  having  a  diameter  of  1  1-16  inches,  about 
which  is  wrapped  one-half  an  inch  thickness  of  No.  22 
cotton  covered  magnet  wire.  The  whole  magnet  is 
then  sealed  in  a  piece  of  two-inch  iron  pipe  forming  one 
pole,  the  core  being  the  other  pole,  while  the  face  of  the 
sledge  hammer  constitutes  the  armature  or  keeper  of 
the  magnet.     Normally  the  gate  is  held  in  suspension 


by  a  trip  lever  and  the  sledge  is  held  in  suspension  by 
the  electro-magnet,  but  on  the  occurrence  of  the  open- 
or  short-circulating  of  the  bare  copper  flume  circuit, 
the  magnet  releases  the  sledge  which  drops  on  the 
trigger  actuating  the  trip  that  releases  the  gate  which 
falls  and  closes  the  flume.  At  the  same  time  an  alarm 
of  notification  is  rung  in  at  the  power  house.  The  ad- 
vantages, not  to  say  necessity,  of  some  such  controlling 
contrivance  is  impressed  by  the  knowledge  that  a 
break  in  the  flume  if  unchecked  would  cause  great 
damage  by  washing  out  foundations  and  the  flume 
patrol  has  thus,  moreover,  instant  control  over  the 
head  gate  from  all  parts  of  the  flume,  and  even  from 
the  power  house.  To  close  the  trip  gate,  it  is  only  nec- 
essary to  either  break  or  short  circuit  the  light  bare 
copper  flume  wiring. 
At  first,  it  will  probably  appear  that  the  trip  gate 
equipment  introduces  an  element 
of  unreliability  into  the  system, 
but  the  details  have  been  so  care- 
fully worked  out  and  the  circuits 
have  been  so  located  that  acci- 
dental actuation  seems  almost 
impossible.  From  the  battery 
the  circuit  continues  through  a 
signal  board,  giving  constant  vis- 
ual indication  of  the  condition  of 
the  battery.  If  the  battery  is 
permitted  to  run  down  a  point  of 
depletion  is  reached  when  an 
alarm  will  be  rung  in,  but  'the 


A     SIDE     GATE. 


AFTER    A    BLAST. 

magnet  will,  nevertheless,  continue  to  hold  the  sledge 
in  suspension  until  the  potential  applied  has  been  re- 
duced below  three  volts.  From  the  potential  indica- 
tor the  circuit  passes  through  two  ordinary  telegraph 
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relays  in  multiple  before  going  to  line.  These  relays 
have  respectively  front  and  rear  secondary  contacts, 
either  controlling  the  alarm  circuit,  the  former  being 
actuated  by  the  short-circuiting  of  the  line  and  the  lat- 
ter either  by  its  open-circuiting  or  the  weakening  of 
the  battery.  The  inception  and  installation  of  the  trip 
gate  equipment  is  due  to  Mr.  C.  N.  Beal. 

Details  of  the  flume  construction  are  subjoined  iu 
the  appendix  hereto.  In  general,  the  flume  is  built  of 
selected  coast  redwood  free  from  knots  and  which  was 


HEAVY     WORK    AHEAD. 

sawed  on  the  ground  in  order  that  the  timber  would 
not  be  injured  in  transportation.  The  flume  is  double- 
lined  and  contains  throughout  between  each  of  the 
board  linings,  a  thickness  of  heavy  P.  &  B.  building 
paper  applied  with  hot  asphaltum  at  the  seams  and 
which  alone  insures  water  proofing. 

Referring  to  the  general  view  of  the  power  house, 
pipe  line  and  canyon  on  a  point  of  the  flume  about  mid- 
way between  the  forebay  and  waste  gate,  is  located 
a  water  gauge  for  showing  the  height  of  water  in  the 
flume.  The  characters  on  the  gauge  are  discernible  to 
the  naked  eye  from  the  power  house  by  day,  but  at 
night  the  gauge  is  illuminated  by  incandescent  lights, 
there  being  a  white  lamp  at  each  foot  mark  and  the 
traveling  index  carrying  a  blue  lamp.  The  lamps  are 
controlled  by  a  switch  placed  in  the  thermometer 
house; — colloquially  termed  "the  weather  bureau" — 
which  is  at  the  entrance  of  the  station. 

About  200  feet  below  the  trip  gate  is  a  sectional  trap 
gate  placed  at  the  bottom  the  flume  for  draining  the 
flume  and  for  relieving  it  of  such  water  as  may  leak 
through  the  head  trip  gate  when  closed.  A  short  dis- 
tance further  down  is  located  the  sand  trap,  consisting 
of  an  adjustable  opening  in  the  bottom  of  the  flume  at 
the  lower  end  of  a  fifty  foot  section  which  has  its  bot- 
tom seven  inches  below  that  of  the  rest  of  the  flume. 
At  various  points  along  the  flume  are  located  three 
side  gates  of  usual  form,  while  close  by  the  forebay 
are  a  spill  way  and  waste  gate  as  shown  in  the  general 
view.  Equi-distant  along  the  flume  are  four  telephone 
booths  leading  to  each  other  and  to  the  power  house. 


The  pipe  line  has  a  length  of  540  feet  with  an  inside 
diameter  of  66  inches  and  at  very  reasonable  velocity 
of  flow  it  has  a  capacity  exceeding  2000  horse-power. 
It  was  specially  designed  to  meet  existing  conditions 
and  an  inspection  by  the  writer  of  its  entire  length 
failed  to  discover  a  single  leak.  The  pipe  after  being 
laid  was  covered  with  a  heavy  coat  of  P.  &  B.  paint  and 
was  then  buried  in  earth  well  tamped-in  with  water, 
which  made  a  solid  and  substantial  bed.  This  earth 
filling  completely  covers  the  pipe  except  for  about  one- 
sixth  of  its  circumference  at  the  top.. 

Full  specifications  showing  the  detailed  construction 
of  the  pipe  line,  receiver  and  accessory  equipments  are 
appended  to  this  article,  but  it  may  be  stated  that  at- 
tached to  the  receiver  are  three  cast  iron  saddles  whose 
outer  openings  stand  at  an  angle  of  45  degrees  from 
the  center  line  of  the  receiver  and  to  which  saddles  are 
attached  three  goose  necks,  two  of  which  lead  to  the 
water  wheel  units,  the  remaining  one  being  provided 
for  a  future  extension.  Each  water  wheel  set  is  pro- 
vided with  a  twenty-inch  gate  operated  direct  by  an 
hydraulic  cylinder  as  shown  in  the  illustration  on  page 
95.  About  midway  between  the  forebay  and  receiver 
there  is  placed  in  the  pipe  line  a  10  inch  by  16  inch 
man-hole  and  at  the  two  points  of  highest  elevation  in 
the  pipe  line  are  placed  air  valves  which  automatically 
open  on  emptying  the  pipe  and  automatically  close  on 
refilling  it.  As  stated,  the  effective  head  is  approxi- 
mately 192  feet. 

The  prime  movers  consist  of  two  sets  of  44-inch  Gir- 
ard  water  wheels,  each  set  containing  two  independent 


LAYING    THE    PIPE    LINE. 

wheels  as  clearly  shown  in  the  illustration  appearing 
on  page  91.  These  wheels  are  direct  connected  with 
each  other  and  with  the  generators,  the  exciter  for 
each  combination  being  driven  from  the  governor  fly 
wheel  which  weighs  6000  pounds.  The  gates  are  con- 
trolled by  hydraulic  rams  as  shown,  while  the  gover- 
nor, which  is  about  to  be  described,  actuates  a  similar 
ram  that  controls  the  seven  nozzles  of  each  wheel  of 
the  two  sets  and  at  the  same  time  opens  or  closes  as 
the  case  may  be,  a  compensating    by-pass  valve,  the 
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rear  of  which  is  shown  in  the  illustration  just  beyond 
the  main  valve.  These  wheels  run  at  257  revolutions 
per  minute  and  the  decided  novelty  in  the  water  wheel 
equipment  consists  in  the  governor.  On  page  95  is  pre- 
sented an  outline  sketch  of  the  Girard  governor,  the 
action  of  which  will  be  understood  from  the  following 
description,  which  is  here  published  for  the  first  time: 

To  the  person  acquainted  with  steam  engine  practice 
the  governor  appears  to  be  an  ordinary  form  of  shaft 
governor,  but  a  closer  inspection  will  show  that  it  is  in 
fact  a  transmitting  power  dynamometer  as  well  as 
speed  regulator  and  that  the  positions  assumed  by  its 
elements  are  determined  by  the  load  passing  through 
it,  as  will  now  be  briefly  outlined. 

Referring  to  the  drawing  on  page  95,  the  water 
wheel  shaft  A  extends  for  a  short  distance  into  the  hub 
of  the  fly  wheel  M  and  is  a  free  fit  therein.  The  fly 
wheel  M  is  attached  by  insulated  flange  coupling  direct 
to  generator  shaft,  and  consequently  always  revolves 
therewith. 

On  the  water  wheel  shaft  A  is  keyed  the  double 
crank  B,  having  at  the  extremities  of  its  two  arms  the 
crank  pins  C  and  C;  links  D  and  D'  connect  the  crank 
pins  to  the  swing  levers  E  and  E'  at  the  pins  V  and  V. 
The  swing  levers  E  and  E'  are  attached  by  pins  H  and 
H'  to  the  fly  wheel  M  and  have  at  their  opposite  ex- 
tremities the  adjustable  weights  F  and  F'. 

Between  the  levers  E  and  E'  are  strained  the  tension 
springs  S  and  S',  whose  locations  are  at  equal  distance 
each  side  of  the  center  line  of  the  shaft  A.  At  T  and  T' 
are  stops  attached  to  the  rim  of  the  fly  wheel  M  to  keep 
levers  E  and  E'  from  drawing  in  too  close  to  shaft  A. 
and  when  revolved  the  outward  throw  of  the  levers  due 
to  centrifugal  force  is  limited  by  the  outer  end  of  the 
levers  coming  into  contact  with  inner  surface  of  wheel 
rim,  as  shown  at  F"  in  dotted  lines.    At  L  and  L'  are 


WITHIN    THE    FLUME. 

links  which,  being  attached  to  bell  crank  levers  (not 
shown  in  sketch),  give  longitudinal  motion  to  a  slip 
collar  on  shaft  A  and  by  a  system  of  yoke  lever  and 
connecting  rods,  actuate  the  balanced  valve  of  an  hy- 
draulic cylinder,  which  in  turn  opens  and  closes  the 
nozzles  and  by  pass  valve  as  may  be  required. 


The  direction  of  revolution  of  the  whole  is  shown  by 
the  arrow — and  conditions  of  design  and  operation  are 
such  that  levers  F  &  F'  are  in  position  shown  when 
maximum  load  is  being  transmitted  at  the  predeter- 
mined number  of  revolutions  per  minute;  and  when  no 
load  is  being  transmitted  they  will  take  positions  (as 


THE    SAW     MILL    AND    LUMBER    INCLINE. 

shown  in  sketch  for  one  of  them  by  dotted  lines  F") 
with  their  outer  ends  at  the  position  of  extreme  throw. 
Intermediate  positions  will  correspond  to  some  trans- 
mitted load  between  no  load  and  full  load. 

To  make  this  more  clear  let  us  assume  a  governor  as 
applied  to  regulate  speed  at  200  revolutions  per  minute 
and  transmit  from  nothing  to  200  h.  p.  Let  the  dia- 
meter of  the  circle  swept  by  the  pins  H  and  H'  be  such 
that  its  circumference  is  12.56  feet,  then  the  force  ap- 
plied in  the  direction  of  a  tangent  to  this  circle  as 
shown  by  dotted  line  x-y  must  be  such  that  traveling 
2512  ft.  per  min.  it  shall  develop  200  h.  p.  or  2626  lbs., 
and  as  this  force  is  transmitted  through  the  two  pine 
H  and  H'  it  must  be  of  such  intensity  that  its  resultant 
in  the  direction  x-y  shall  be  1313  lbs. — for  each  swing 
lever. 

Suppose  the  design  is  such  that  the  angle  between 
the  swing  levers  H  and  H'  and  this  tangent  x-y,  giving 
the  resultant  direction  of  the  force,  is  30  deg.  and  that 
the  distance  from  center  of  pin  H  to  center  of  pin  V 
is  7  inches,  then  6  inches  will  be  the  distance  between 
center  of  pin  V  and  the  force  line  x-y  measured  at  right 
angles  thereto. 

Let  the  distance  from  the  center  of  the  pin  V  to  the 
uin  attaching  link  L  to  lever  E  be  13^".  Then  we  have 
—^Ig— =  594.5  lbs.  as  being  net  force  which  we  must 
have  acting  radially  outward  from  the  above 
mentioned  central  point  in  order  that  full  power 
may  be  transmitted  through  the  dynamo-meter; 
to  this  must  be  added  also  the  total  initial  teu- 
sion  of  the  two  springs  S  and  S'  which  let  us  assume  as 
305^  lbs.  Then  the  total  centrifugal  force  of  all  the 
elements  swinging  about  the  point  H'  must  be  such 
that,  when  assumed  as  concentrated  at  the  centrai 
point  above-mentioned  between  the  sprins  S  and  S',  it 
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shall  just  equal  594.5  lbs.  plus  305.5  lbs.  equal  to  900 
lbs.  and  this  central  point  will  then  be  traveling,  let 
us  say,  in  a  circle  34-J  inches  in  diameter,  and  all  parts 
be  in  the  position  shown  in  the  sketch. 

Considering  now  the  conditions  when  the  swing 
levers  are  thrown  to  their  extreme  outward  position 
bj  centrifugal  force,  the  central  point  above  mentioned 
will  travel,  let  us  say,  in  a  circle  of  13  15-16  inch  radius, 
then  a  weighted  swing  lever  which  produced  900  lbs. 
centrifugal  effect  in  the  first  case  will  now  at  the  same 
number  of  revolutions  per  minute,  cause  a  centrifugal 
force  of  1040  lbs. — and  the  springs  S  and  S'  will  each 
be  increased  in  length  3f  inches. 

The  springs  S  and  S'  are  of  such  design  and  propor- 
tions that  when  having  a  fixed  load  of  305-J  pounds,  an 
additional  load  of  734^  lbs.  will  cause  them  to  be  ex- 
tended 3|  inches. 

The  results  thus  obtained  are  then  as  follows: 

First — When  all  parts  are  in  the  positions  shown  in 
the  figure  and  revolving  at  200  rev.  per  min.,  200  h.  p. 
will  be  transmitted  from  shaft  A  to  wheel  M. 


The  rams  controlling  the  nozzles  and  by-pass  valves 
were  originally  actuated  by  water  from  the  pipe  line, 
but  during  certain  seasons  of  the  year  the  water  is 
so  gritty  as  to  prevent  satisfactory  working  from  cut- 


false    WORK    FOR    A    FLUME    ARCH. 

Second— When  revolving  at  200  revolutoins  per  min- 
ute and  levers  H  and  H'  are  thrown  out  to  their  ex- 
treme positions,  no  power  will  be  transmitted  from 
shaft  A  to  wheel  M  because  in  this  position  of  the 
parts,  the  spring  tensions  and  the  centrifugal  force  of 
the  swing  elements  are  in  balance  and  no  force  is 
transmitted  along  the  swing  levers  E  and  E'  to  the 
pins  H  or  H'. 

Third— As  it  is  impossible  for  the  springs  S  and  S' 
to  be  of  such  proportions  that  practically  equal  exten- 
sions are  produced  by  equal  increments  of  load,  it  may 
be  assumed  that  different  positions  of  the  swing  levers 
H  and  H'  between  their  extreme  positions  are  meas- 
ures of  proportionate  loads  between  no  load  and  full 
load. 


THE     FINISHED    ARCH. 

ting  the  valves,  and  to  avoid  this  the  rams  are  now 
operated  by  oil  under  air  pressure  from  the  air  cham- 
ber. Bolted  to  the  base  plate  at  the  outer  end  of  the 
rear  side  of  each  wheel  set  is  a  combination  oil  and  air 
pump  which  is  driven  by  belting  and  gearing  from  the 
main  shaft.  The  ram  discharges  oil  into  a  tank  out- 
side of  the  station  and  when  the  level  of  oil  in  this 
tank  covers  the  orifice  of  the  section  of  the  oil  pump, 
the  oil  is  pumped  into  the  oil  receiver,  and  at  other 
times  the  pump  takes  air  which  is  forced  into  the  air 
chamber. 

Except  in  the  matter  of  the  sizes  of  units  the  electri- 
cal equipment  of  the  power  house  does  not  differ  ma- 
terially from  that  of  other  transmission  plants  in- 
stalled in  California  by  the  General  Electric  Company. 
The  two  450  kilowatt  units,  which    may  of  course  be 
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run  either  singly  or  in  synchronism,  deliver  current  to 
their  respective  panels  on  the  switchboard  where  they 
are  connected  to  either  of  the  two  sets  of  bus  bars 
through  their  main  switches.  From  the  bus  bars  cur- 
rent is  carried  to'thetwo  transformer  panels,  consist- 
ing merely  of  main  switches  and  ammeters  for  each  set 
of  transformers.  Separate  ammeters  are  provided  for 
each  generator,  for  each  bus  bar  and  in  the  primary  of 
each  transformer  set,  the  bus  bar  ammeters  being- 
placed  at  the  top  of  the  switchboard  above  the  exciter 
panel.  On  this  latter  panel  are  located  the  usual  ex- 
citer, ground  detector,  synchronizing  and  potential  in- 
dicating apparatus  so  fully  described  in  Mr.  C.  E.  Dut- 
cher's  article  on  "Some  Details  of  the  Fresno  Trans- 
mission Plant,"  appearing  in  the  issue  of  the  Journal 
of  Electricity  for  April,  1897.  Two  General  Electric 
multipolar,  125-volt  exciters  are  used,  each  having  a 


cent.     The  commercial  efficiencies  of  the     generator 
were  found  to  be  as  follows: 

Full  load 94.1  per  cent. 

Three-quarters  load 93  " 

One-half  load 91.4 

The  generators  were  tested  under  full  load  for  ten 
hours,  and  the  rise  in  temperature  was  calculated  from 
the  increase  in  ohmic  resistance  and  direct  from  ther- 
mometer readings.  The  insulation  was  measured  by 
the  volt  meter  method  and  by  pplying  a  potential  of 
3,000  volts  to  the  fields  and  5,000  volts  to  the  arma- 
ture. The  apparent  anomoly  in  the  field  temperatures 
as  determined  by  the  resistance  method,  (15  degrees), 
and  by  the  thermometer  reading  (24  degrees)  is  proba- 
bly due  to  the  thermometer  being  affected  by  the  heat 
of  the  armature.     The  fields  run  very  cool. 

The  report  shows  the  heating  of  the  armature  to  be 


Interior    of    the    Generating    Station. 


capacity  of  17.5  kilowatts,  and  either  being  capable  of 
exciting  both  generators  and  carrying  the  entire  incan- 
descent load  for  the  generating  station  and  buildings. 
Dr.  Cary  T.  Hutchinson,  of  the  firm  of  Sprague, 
Duncan  &  Hutchinson  of  New  York,  who  was  selected 
as  the  consulting  electrical  engineer  of  the  Power  De- 
velopment Company,  made  an  exhaustive  test  of  the 
appratus  used  before  its  shipment  from  Schnectady, 
and  this  being  the  first  report  by  a  competent  and  dis- 
interested engineer  on  the  efficiency  and  characteris- 
tics of  this  type  of  transmission  apparatus  avsalable, 
is  here  published  in  its  essential  features  for  the  first 
time.  The  measurement  of  the  general  efficiency  in- 
cluded the  mechanical  power  delivered  to  the  exciter, 
the  efficiency  of  which  was  found  to  be    eighty    per 


47  degrees  Centigrade  and  of  the  fields,  15  deg.  C.  as 
calculated  by  the  increase  of  resistance  method,  while 
the  following  readings  show  the  rise  in  temperature 
above  that  of  the  air  as  recorded  by  the  thermometer 
direct. 


Bearing- 

17  deg. 

C 

Collector  ring- 

30  deg. 

C 

Field  coil 

24  deg. 

C 

Leading  pole  tip 

21  deg. 

c 

Trailing  pole  tip 

23  deg. 

0 

Binding  wires 

51  deg. 

c 

Armature  surface 

43  deg. 

c 

Top  of  iron  frame 

10  deg. 

c 

Armature  spider 

32  deg. 

c 

The  step-up  transformer  equipment  consists  of  two 
sets  of  the  General  Electric  type  of  air  blast  transfor- 
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mers,  there  being  in  each  set  three  160  kilowatt  trans- 
formers taking  the  generator  sixty  cycle  three-phase 
current  at  a  potential  of  500  volts  and  delivering  to 
line  a  potential  of  11,500  volts.  The  primary  and  sec- 
ondary windings  of  both  of  these  transformers  are  in 


THE    SUB-STATION     IN    BAKERSFIELD. 

delta,  and  a  seventh  transformer  is  at  hand  to  use  in 
emergency. 

The  transformers  were  submitted  to  a  like  exhaust- 
ive test  which  lasted  under  load  for  4-^-  hours,  the  tern 
perature  being  measured  by  the  increase  of  resistance 
method. 

160  KW 
Primary     . .       . .     33  deg.  C.  average. 
Secondary      ..  32  deg.  C.  average. 

Iron       ..  ..     22  deg.  C.  therm. 

Eff'y  full  load  97.4  per  cent. 

"    |  load         ..      97.1  per  rent. 

' '    I  load     . .  96 .  05  per  cent. 

Eff'y  J  load         ..      92.7  per  cent. 

"    1-10  lood  84.0  per  cent. 

Core  loss  full  volts,  3,200  watts  average 
Magnetizing  current,   .52  amperes 
Power  factor  no  load,  .  53 
Insulation  test      ..      20,000  volts. 

The  connections  on  the  high  potential  boards  at  the 
power  house  and  at  the  sub-station  together  with  the 
method  of  effecting  local  distribution  at  Bakersfleld, 
form  the  most  interesting  departures  in  the     entire 


75  KW. 
35  deg.  C.  average. 
32  deg.  C.  average. 
21  deg.  C.  therm. 

96.7  per  cent. 

96.1  per  cent. 

94.8  per  cent. 

93.2  per  cent. 
83  0  per  cent. 
2,050  watts  average. 

.  375  amperes. 
.54 
20,000  volts. 


INTERIOR    OF    THE    SUB-STATION. 

electrical  equipment.  The  details  of  the  high  poten- 
tial switchboard  at  the  power  house  are  shown  in  the 
outline  drawing  on  page  93,  while  those  of  the  high  po- 
tential switchboard  at  the  sub-station  appear  on  page 
94.  Panels  A,  B  and  C  of  the  high  potential  board  at 
the  power  house  are  clearly  shown  in  the  general  view 


of  its  interior  to  consist  of  three  sets  of  double  pole, 
double  throw  switches,  but  the  multiple  panel,  which 
is  to  the  right  of  these  three  panels,  is  hidden  from 
view  by  the  frame  of  a  generator.  This  multiple  pan- 
el, however,  merely  consists  of  one  set  of  triple  pole 
single  throw  switches.  All  high  potential  switches 
used  in  the  installation  are  of  the  familiar  quick  action 
type  of  the  General  Electric  Company,  having  twelve 
inch  breaks. 

Immediately  below  the  circuit  connections  of  these 
high  potential  boards  in  each  of  the  drawings  are 
shown  numbered  diagrams  that  afford  the  key  to  the 
combinations  which  may  be  effected.  Of  course  it  is 
understood  that  in  making  circuit  combinations  the 
switches  must  be  in  the  same  relative  position  on  each 
of  panels  A,  B  and  C,  which  correspond  with  legs  A,  B 
and  C  of  the  three-phase  circuits.     This  holds  true  in 


THE    HIGH    POTENTIAL    SWITCHBOARD    CABINET. 

both  the  power  house  and  sub-station  high  potential 
switchboards,  but  the  latter  differs  in  appearance  from 
the  former  in  that  it  consists  of  but  three  panels,  each 
being  a  set  of  triple  pole  double  throw  switches.  In 
the  generating  station  the  transformer  sets  are  on  the 
switches  and  lines  1  and  2  are  connected  to  the  upper 
and  lower  switch  contacts  as  shown  in  the  outline 
drawing.  In  the  sub-station,  however,  the  lines  are 
connected  with  the  switches.  The  third  line  (that  con- 
nected to  the  right  hand  switch  of  each  panel)  consists 
of  an  extension  10,000-volt  circuit  that  is  continued  on 
from  the  sub-station  for  a  distance  of  about  ten  miles 
beyond  Bakersfleld  as  will  hereafter  be  described.  This 
line,  known  as  the  Stockdale  circuit,  together  with  the 
two  lines  from  the  power  house,  form  three  high  ten- 
sion circuits  that  are  connected  to  the  switches  of  the 
primary  board  in  the  sub-station.  The  lines  from  the 
power  house  are  designated  as  line  1  and  line  2,  while 
the  knife  clips  leading  to  the  sets  of  step-down  trans- 
formers are  shown  as  transformer  1  and  transformer 
2.  The  connections  of  the  sub-station  high  tension 
board  are  clearly  shown  in  the  accompanying  draw- 
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Reverting  to  the  key  of  the  high  tension  switchboard 
connections,  the  dotted  lines  appearing  thereon  show 
the  different  switch  positions,  and  the  number  of  the 
circuit  connections,  indicates  like  connections  on  both 
high  potential  switchboards.  The  various  numbered 
combinations  effect  switchings  as  follows: 

Combination  1.    Transformer  Set  No.  1  on  Line  No.  I. 

2.  Transformer  Set  No.   1  on  Line  No:  2. 

3.  Transformer  Sets  No.  1  and  2  on  Line  No.  1. 

4.  Transformer  Sets  No.  1  and  2  on  Line  No.  2. 

5.  Transformer  Set  No.  2  on  Line  No.  1. 

6.  Transformer  Set  No.  2  on  Line  No.  2. 

7.  Transformer  Set  No.  1  on  Lines  A'os.  1  and  2. 

8.  Transformer  Set  No.  2  on  Lines  Nos.  1  and  2. 

9.  Stockdale  Extension  on  Line  No.   1. 
10.     Stockdale  Extension  on  Line  No.  2. 


quate  protection  against  lightning  is  of  such  import- 
ance that  special  attention  has  been  given  to  it.  The 
Kakersfteld  transmission  plant  contains  arresters  that 
are  believed  to  be  an  improvement  over  those  used  in 
other  transmission  systems.  As  is  becoming  well  un- 
derstood, high  potential  currents  are  generated  in  over- 
head lines  by  disturbances  of  the  atmosphere  and  these 
currents  may  be  similar  to  direct  currents,  or  may  have 
high  frequency  like  alternating  currents.  It  is  neces- 
sary to  protect  each  side  of  the  circuit  with  arresters 
as  a  simultaneous  discharge  from  each  wire  causes  a 
short  circuit  from  line  to  line  through  the  ground  con- 
nection of  the  arresters,  and  a  slight  discharge  of  at- 
mospheric electricity  may  cause  a  heavy  flow  of  cur- 
rent from  the  alternators;  this  would  be  sufficient  to 
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Connections    of    the    High    Potential    Board— Generating    Station. 


Combinations  7  and  S  apply  only  to  the  generating 
station,  while  combinations  9  and  10  are  applicable  to 
the  sub-station  alone,  and  the  particular  criticism  that 
may  be  applied  to  the  high  tension  board  in  the  sub- 
station is  that  it  affords  n  means  of  feeding  both  sets 
of  transformers  from  one  line. 

The  design  of  the  high  tension  switchboard  as  well 
as  the  innovation  introduced  in  enclosing  the  high 
tension  board  in  the  sub-station,  in  the  wooden  cabinet 
as  shown  in  illustration  on  page  92,  is  due  to  Dr.  Cary 
T.  Hutchinson,  consulting  electrical  engineer  of  the 
Power  Development  Company. 

From  the  high  potential  board  the  circuits  proceed 
through  the  lightning  arrester  equipment  before  con- 
tinuing on  to  line,  and  the  problem  of  providing  ade- 


maintain  an  arc  at  the  spark  gaps  in  the  arrester,  de- 
stroying it. 

An  arrester  should  therefore  permit  the  passing  of 
high  potential  discharges,  yet  prevent  the  line  current 
from  following  such  a  discharge  and  maintaining  a  11 
arc,  and  this  is  found  to  have  been  very  effectually  ac- 
complished by  the  installation  of  a  lightning  arrester 
combination  consisting  of  a  series  of  brass  cylinders, 
a  comparatively  high  resistance  ground  circuit  and  a 
choking  ring  inserted  in  the  main  line.  This,  in  brief, 
constitutes  the  Wirt  arrester,  which  is  used  at  Bakers- 
field.  Each  leg  of  each  three-phase  circuit  has  two 
marble  panels  on  each  of  which  are  fifteen  brass  cyl- 
inders measuring  two  inches  each  way  aud  separated 
one  thirty-second  of  an  inch.     These  two  panels  are 
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coupled  in  multiple  and  grounded  through  four  graph- 
ite rods,  each  three-fourths  of  an  inch  in  diameter, 
twelve  inches  in  length  and  having  a  resistance  of  ap- 
proximately 100  ohms.  The  resistance  interposed  in 
the  ground  wire  is,  therefore,  about  400  ohms.  From 
the  high  potential  board  the  circuit  continues  through 
two  rings,  each  about  twenty  inches  in  diameter  and 
coupled  in  series  with  the  line.  Each  of  these  rings 
contains  about  150  feet  of  No.  4  cotton  covered  magnet 
wire  which  are  well  taped  and  independently  support- 
ed on  high  tension  porcelain  insulators.  The  lightning 
arrester  connection  then  is  cut  in  before  the  circuit 
proceeds  to  line. 

The  pole  line  also  affords  an  innovation  from  the 
conventional  practice  in  high  potential  Hue  construc- 
tion, particularly  in  the  use  of  short  poles  over,  the 
long  distance  of  level,  unfrequented  territory  trav- 
ersed. Such  poles  in  the  Bakersfield  transmission 
measure  10  by  10  at  the  butt  by  6  by  6  at  the  top  and 


tension  lines  and  the  total  length  of  the  main  line  is 
approximately  76,000  feet  or  about  14^  miles.  As 
stated,  the  Stockdale  line  continues  about  ten  miles  be- 
yond Bakersfield,  and  as  it  is  an  extension  of  the  10,000 
volt  circuit,  the  total  length  of  transmission  of  the 
Power  Development  Company  is  practically  25  miles. 
Stockdale  and  Bellevue  constitute  the  districts 
where  nearly  the  entire  output  of  the  plant  will  be 
consumed.  At  the  former  is  located  the  magnificent 
residence  of  Mr.  W.  S.  Tevis  and  the  extensive  farms 
of  the  Kern  County  Land  Company,  while  at  Bellevue 
the  farms  and  land  of  the  Company  are  continued  and 
extensive  cold  storage  and  packing  houses  are  being 
erected.  This  section  is  noteworthy  as  being  almost 
the  only  one  of  magnitude  in  a  valley  in  California 
which  presents  the  continual  verdure  that  is  common 
to  Eastern  localities  during  the  entire  summer.  In 
California  the  verdure  ordinarily  disappears  in  sum- 
mer but  in  this  portion  of  the  Kern  River  Valley    it  is 
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Connections    of    the    High    Potential    Board— Bakersfield    Sub-Station. 
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are  only  26  feet  long  over  all.  They  are  placed  125 
feet  apart  and  carry  two  three-phase  circuits  of  No.  4 
B.  &  S.  bare  copper  wire.  The  distance  between  wires 
on  each  side  of  the  equilateral  triangle  of  each  circuit 
is  twenty-four  inches,  the  wires  forming  the  apexes  of 
the  triangles,  being  on  a  short  top  cross  arm,  while  the 
remaining  four  wires  are  on  the  lower  and  longer 
cross-arm.  This  construction  is  of  far  more  pleasing 
appearance  than  that  heretofore  practiced  where  the 
reverse  procedure  was  followed.  The  transmission  is 
transposed  at  every  mile,  such  transposition  spans  be- 
ing but  eighty  feet  in  length,  and  the  telephone  circuit, 
consisting  of  No.  12,  hard  drawn  bare  copper  wire,  sup- 
ported on  glass  insulators  that  are  secured  to  the  poles 
by  wooden  brackets  at  a  distance  of  about  three  feet 
below  the  transmission  lines,  are  transposed  every 
third  pole.  Six-inch  General  Electric,  triple  petticoat, 
porcelain  insulators  are  used  throughout  on  the  high 


ever  green  owing  to  irrigation.  The  land  company, 
however,  owns  hundreds  of  thousands  of  acres  that  are 
not  irrigated,  nor  does  the  Kern  river  supply  sufficient 
water  for  this  at  present  uncultivated  territory,  and 
it  is  to  the  desire  of  the  Kern  County  Land  Company 
to  irrigate  this  undeveloped  domain  that'the  Power 
Development  Company  really  owes  its  existence.  Al- 
though the  soil  is  dry  and  parched  at  the  surface  an 
abundance  of  water  exists  twenty  feet  or  so  below 
and  the  most  feasible  means  by  which  water  may  be 
pumped  to  the  surface  is  afforded  by  the  Power  De- 
velopment Company  which  has  contracted  to  sell  prac- 
tically its  entire  output  for  pumping  purposes  to  the 
Kern  County  Land  Company.  From  a  commercial 
standpoint  therefore,  the  business  of  the  Power  De- 
velopment Company  probably  presents  the  most  fa- 
vorable proposition  upon  which  any  electric  transmis- 
sion project  is- based.     It  has  no  bonded  indebtedness; 
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it  was  built  on  a  spot  cash  basis,  and  although  it  is  at 
liberty  to  sell  current  to  other  parties,  practically  its 
entire  output  is  contracted  to  a  single  consumer  of 
the  highest  financial  standing. 

As  stated  heretofore  the  10,000  volt  line  circuit 
merely  passes  through  the  high  potential  switchboard 
at  the  spb-station  and  is  continued    on  to  Stockdale 


DETAILS    OF    THE    GIRARD    GOVERNOR. 


and  Bellevue,  where  a  number  of  small  sub-stations 
are  being  installed.  These  sub-stations  are  uniformly 
equipped  with  15  k.  w.,  special  "type  H"  natural 
draft  type  transformers  developed  by  the 
General  Electric  Company,  in  its  long  distance 
transmission  wort:.  In  transformers  of  this  type  the 
primary  coils,  well  taped  and  bound,  are  insulated 
from  each  other  by  thick  laj'ers  of  felt — in  that  shown 
the  primary  coils  are  eight  in  number.  Between  the 
coils  of  the  primary  and  the  secondary  winding  an 
air  space  of  one-half  an  inch  intervenes.  The  whole 
is  mounted  upon  a  solid  iron  foundation  and  securely 
braced,  and  is  then  covered  with  a  corrugated  iron 
cylinder  provided  with  a  ventilating  roof. 

From  these  transformers  current  is  supplied  for 
lighting  and  power  purposes,  the  motors  varying  in 
size  from  two  horse  power  to  seventy-five  horse-power, 
all  being  of  the  inductive  type.  The  pumping  stations 
consist  merely  of  plain  but  substantial  houses  contain- 
ing an  induction  motor  driving  a  single  centrifugal 
pump  by  a  belt  connection.  The  pump  outlet  empty- 
ing into  an  irrigating  ditch  of  the  usual  form. 

A  retrospection  of  the  plant  of  the  Power  Develop- 
ment Company  impresses  one  with  the  careful  study 
that  has  been  given  to  effecting  what  may  be  termed 
practical  refinments.  At  the  power  house,  for  in- 
stances, a  studied  effort  has  been  to  satisfy  every  rea- 


sonable desire  of  the  employees.  The  cottage  is  a 
substantial,  hard  finished  structure  most  convenient- 
ly arranged,  furnished  with  unusually  attractive  fix- 
tures and  equipped  with  modern  sanitry  plumbing, 
while  the  sub-station  is  a  perfect  gem  in  the  elegance 
and  refinement  of  its  polished  oak  and  plate  glass  and 
tapestry  furnishings. 

The  general  direction  of  every  detail  of  the  installa- 
tion of  the  transmission  plant  of  the  Power  Develop- 
ment Company  from  its  inception  to  completion  has 
been  in  the  complete  charge  of  Mr.  C.  N.  Seal,  its  Sec- 
retary and  Treasurer.  Dr.  Cary  T.  Hutchinson  of  New 
York  City  designed  and  had  charge  of  the  electrical 
work  and  machinery,  which  was  installed  by  the  Gen- 
eral Electric  Company  through  its  San  Francisco  office 
under  the  Chief  Engineership  of  Mr.  J.  A.  Lighthipe. 
The  mechanical  and  hydraulic  engineering  has  been 
handled  by  Messrs.  Cobb  &  Hesselmeyer  of  San  Fran- 
cisco. W.  R.  Macmurdo  of  Bakersfield  was  the  civil 
engineer  in  charge  of  construction  and  Walter  James 
of  the  same  place  was  consulting  civil  engineer.  Chas. 
Webb  Howard  is  President  and  W.  F.  Goad,  vice-Pres- 
ident  of  the  Company,  both  being  residents  of  San 
Francisco.  Frank  L.  Whorf  is  Superintendent  at 
Bakersfield,  while  J.  F.  Dearth  and  E.  M.  Beal  are  re- 
spectively the  Superintendent  and  Chief  Electrician  of 
the  power  house. 


SOME  DETAILS  OF  THE  PLANT. 

Following  is  presented  detailed  data  concerning  the 

plant  of  the  Power  Development  Company: 

The  Flume. 

..      8,760  feet. 


Length 
Width,  inside 
Depth,  inside  . . 
Lumber  used 
Capacity     . . 
Capacity 
Velocity  of  flow 
Grade 


fi     " 
967,360     " 

288  cubic  feet  per  second. 
6,200  horse  power. 
6  feet  per  second . 
5.28  inches  per  mile. 


Weight  of  water  per  lineal  foot,  3,000  pounds. 
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Pipe  Line. 

Diameter         . .  66  inches. 

Length  of  pipe  line  . .  541  feet. 
Length  of  receiver  . .  . .  60  feet. 
Maximum  head  to  bottom  of 

receiver        ..  ••  201.9  feet. 

Effective  head  to  nozzles  19.7  feejt. 

Pipe  thickness     ..  No.  12  B.  W.  G.  to  i  inch. 

Maximum  gradient       ..  287  feet,  of  nearly  54  per  cent. 

Maximum  velocity  of  water       6  feet  per  second. 
Capacity         ..  2,500  horse  power. 

Beceivur: 

Length,  60  feet. 
Internal  diameter,  66  inches. 
Materials',  steel,  5-16  inches  in  thickness. 
Circular  seam  laps,  3%  inches.. 
Circular  seam  rivets,  64,  %  inch. 
Longitudinal  seam  laps,  about  5  inches. 
Longitudinal  seam  rivets,  pitch,  3%  inches,  double. 
Distance  between  rows  in  longitudinal  seams,  2  inches. 
Bumped  header  of  half  inch  steel  with    10  inch  by  16  inch, 
man-hole  in  center. 
Air  chamber:  30  inch  diameter  by  16  foot  length  of  Number  8 
B.  W.  G.  steel,  connected  to  receiver  by  a  12  inch  nozzle. 

Charging  tube:  6  inches  in  diameter  by  16  feet  in  length  of  lap 
welded  tubing  and  connected  to  receiver  by  6  inch  nozzle. 
One  6  inch  nozzle  and  blow  off  valve  at  bottom  of  receiver. 
Lower  end  of  pipe  line  carries  a  wrought  iron  flange  to  match 


THE    P0WE3    HOUSE. 

similar  flange  on  end  of  receiver.  These  flanges  are  made  of  4  x 
:;!  welded  wrought  iron  angle  iron,  faced  for  a  gasket  and  drilled 
for  51.  %  inch  bolts. 

Power-house  Equipment. 

Two  sets  44  inch  Girard  water  weels  at  257  r.  p.  m  ,  1500  h.  p. 
Two  General  Electric  450  kw.,  28-pole,  550  volt  60- 

cycle     three-phase     generators,      having     471 

amperes  per  phase        . .  . .  . .  . .    900  kw. 

Two  General  Electric  17.5   kw.,    4-pole,    125-volt 

exciters  at  1100  r.  p.  m.  . .  . .  . .    35  kw. 

Seven  General  Electric  160  kw.,  air  blast,  500  to 

11,500  volt  transformers  (1  reserve)  ..  160  kw. 

The  Pole  Line. 

Length  of  main  line  ..  ..  ..  76,000  feet. 

Length  of  Stockdale  extension  . .  . .    52,000  feet. 

Size  of  poles,  country  division,       . .       10"x6"x26'  over  all. 
Size  of  poles,  city  division     ..         ..     12"x7"x40' over  all. 


Material  of  poles 
Distance  between  poles 
Size  of  wire 
Distance  between  wires 
Transmission  transposition 
Telephone  transposition 
Insulators 
Sub-Station  Equipment. 
7,  General  Electric  75-kvv 

20S0-volt  transformers  (I  reserve) 
10,  General  Electric  15-kw.,  natural  draft 

to  110-volt  transformers 


Coast  Bed  wood,  sawed. 

125  feet. 

No.  4,  B.  &S.,  bare. 

24  inches. 

Every  mile. 

Every  third  pole. 

6  inch  G.  E.  triple  peticoat. 


air  blast,    10.000  to 


10,000 


450  kw. 


150  kw. 


transportation 


THE  POWER   CONSUMPTION   OF   ELECTRIC 

RAILWAY   CARS. 


The  following  data,  though  deficient  in  many  re- 
spects, is  nevertheless  interesting  as  showing  the 
horse-power  consumed  by  electric  railways  per  car 
under  various  conditions  of  service.  The  Los  Angeles 
and  San  Diego  tests  were  made  in  1893,  while  those 
of  the  San  Francisco  and  San  Mateo  road  were  made 
during  the  latter  part  of  the  year  following. 

University  Line  of  the  Los  Angeles  Consolidated 
Electric  Railway  Co.,  Car  No.  6 ;  Brill  truck,  Westing- 
house  Gearless  motor;  Starting,  55.8  h.   p.;  Curves, 

37.1  h.  p. ;  Level  at  full  speed,  19.9  h.  p. 

University  Line,  Car  No.  101,  Pacific  Rolling  Mill 
Double  truck,  Single  reduction  motor;  Starting,  39.6 
h.  p. ;  Curves,  27.7  h.  p. ;  Level  at  full  speed,  17.8  h.  p. 

University  Line,  Car  No.  9,  Holmes  rigged  truck, 
single  reduction  motor;     Starting,  39.2  h.  p.;  Curves. 

28.2  h.  p.;  Level  at  full  speed,  lfi.4  h.  p. 

West  Lake  Park  Line,  Car  No.  4,  Los  Angeles,  Prill 
truck.  Single  reduction  motors;  Starting,  44.3  h.  p.; 
Curves,  27.5  h.  p.;  Grade,  53  h.  p.;  Level  at  full  speed, 
22  h.  p. 

West  Lake  Park  Line,  Car  No.  3,  Los  Angeles,  Brill 
truck,  Westinghouse  Gearless  motors;  Starting,  68.7 
h.  p.;  Curves,  43.7  h.  p.;  Grade,  76.3  h.  p.;  Level  at  full 
speed,  23.5  h.  p. 

Vernon  street  Line.  Los  Angeles.  McGuire  trucks, 
Car  No.  7,  Sprague  No.  6  Double  reduction  motors; 
Star-tins',  25.5  h.  p.;  Curves,  13.1  h.  p.;  Level  at  full 
speed,  5.7  h.  p. 

Maple  Avenue  Line,  Los  Angeles,  Car  No.  16,  Mc- 
Guire truck;  Sprague  No.  6  Double  reduction  motors; 
Starting,  22.3  h.  p.;  Curves,  9.7  h.  p.;  Level  at  full 
speed,  6.2  h.  p. 

San  Diego,  "Double  Decker,"  two  "W.  P.  30"  single 
reduction  General  Electric  motors;  Starting,  30  h.  p.; 
Curves,  27  h.  p.;  Grade  (5J  per  cent),  35  h.  p.;  Level  at 
full  speed,  20  h.  p. 

San  Diego  double  truck  open  cars,  two  "W.  P.  30" 
motors;  Starting,  27  h.  p.;  Curves,  23  h.  p.;  Grade,  (5^ 
per  cent)  30  h.  p.;  Level  at  full  speed,  18  .h  p. 

San  Diego  single  truck  cars,  one  "W.  P.  30"  equip- 
ment; Starting,  20  h.  p.;  Curves,  17  h.  p.;  Level  at  full 
speed,  11  h.  p. 

Metropolitan  Line,  Baker  street  hill  having  a  grade 
of  13.5  per  cent  consumed,  74  h.  p.,  in  a  car  equipped 
with  two  "W.  P.  30"  General  Electric  motors. 

Sau  Mateo  Line ;  a  loaded  double  truck  car  equipped 
with  two  "G.  E.  S00"  motors,  consumed  47.72  h.  p.,  in 
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ascending  the  9  per  cent  grade  on  Guerrero  street  be- 
tween 26th  street  and  Army  street. 

San  Mateo  Line;  the  double  truck  car  as  above  con- 
sumed 67.5  h.  p.,  in  starting  on  the  7  per  cent  grade  on 
Guerrero  street,  north  from  22nd  street. 

San  Mateo  Line;  in  ascending  the  7  per  cent  grade 
on  Harrison  street  west  from  Steuart  street,  the  fol- 
lowing readings  were  recorded:  27  h.  p.,  55  h.  p.,  83  h. 
p.,  86  h.  p.,  and  62  h.  p. 

San  Mateo  Line;  the  Guerrero  street  hill  of  11  per 
cent  grade  registered  the  following  horse  powers  in  as- 
cending:   62,  69,  89,  85,  91,  and  53  h.  p. 

San  Mateo  Line;  Chenery  street  hill  having  a  grade 
of  10.2  per  cent  showed  a  reading  of  42.68  h.  p.,  on 
the  curve.  To  start  on  this  hill  showed  power  con- 
sumption varying  from  80.13  h.  p.,  to  85  h.  p. 


THE  PENALTY  FOR  BREAKING  A  CONTRACT. 


Qas 

CHARACTERISTICS  OF  ACETYLENE. 

Prof.  V.  B.  Lewes  gives  the  illuminating  power  of 
acetylene,  as  compared  with  other  hydrocarbon  gases, 
for  the  standard  consumption  of  5  cubic  feet  per  hour, 
burned  under  one-inch  water  column  pressure  in  the 
burner  best  suited  for  it,  viz.: 

Methane  or  marsh  gas 5.2  cand'es. 

Ethane 35.7 

Propane 56.7        ." 

Ethylene 70.0 

Butylene 123.0 

Acetylene 240.0 

The  vitiation  of  the  air  in  a  room  lighted  by  various  ' 
methods  to  obtain  the  same  quantity  of  light  is  man- 
ifestly less  with  the  use  of  acetylene  than  by  any  other 
method.  The  extent  of  this  vitiation  is  shown  in  the 
following  table  in  which  column  1  shows  the  cubic  feet 
of  gas  consumed;  column  2  shows  the  volume  of  car- 
bonic acid  produced  from  the  consumption  of  gas  as 
given,  and  in  column  3  is  given  the  number  of  adults 
in  the  room  required  to  produce  the  same  vitiation  of 
air,  viz.: 

Coal  gas  flat  flame  No. -4 19      eu.  ft.    10      cu.  ft.    16. 

Coal  gas  flat  flame  No.  5 22.0  en.  ft.    12      en.  ft.    20. 

Coal  gas  flat  flame  No.  6 25.2  eu.  ft.    13.2  en.  ft.    22.1 

Coal  gas  argand 15.2  cu.  ft.      7.9  eu.  ft.    13. 

Acetylene 1.2  cu.  ft.      2.     eu.  ft.      3.6 

Kerosene  oil  lamp ....  ....  22.3 

Sperm  candles   (40  used) ....  ....  27.3 

The  flame  of  acetylene,  notwithstanding  its  high  il- 
luminating power  when  burned  pure,  is  distinctively  a 
cool  flame,  approximating  1,700  deg.  F.,  while  an  18- 
candle  power  coal  gas  flame  will  be  2,200  deg.  F.,  and 
in  some  cases  higher. 


An  interesting  case  in  the  Supreme  Court  of  New 
York  was  recently  disposed  by  the  discontinuance  of 
the  suit  of  the  Okonite  Company  against  Holmes, 
Booth  and  Haydens. 

The  complaint  showed  that  in  June,  1895,  Booth  and 
Haydens  sold  to  the  Okonite  Company  300,000  lbs.  cop- 
per at  12|  cents,  and  after  delivering  50,509  lbs., 
stopped  further  delivery.  The  Okonite  Company  then 
in  September,  1895,  purchased  elsewhere  the  balance 
of  the  copper  at  14  cents,  and  then  sued  Holmes,  Booth 
and  Haydens  for  about  $4,500,  the  difference.  Holmes, 
Booth  and  Haydens  denied  the  contract.  An  order 
discontinuing  the  suit  was  entered  in  the  Clerk's  office 
on  April  21st,  and  on  enquiry  it  is  understood  that 
Holmes,  Booth  and  Haydens  paid  the  Okonite  Com- 
pany about  $2,800  for  a  settlement. 


TRAVELED  OVER  600,000  MILES. 


A  peculiar  anniversary  was  celebrated  in  Berkeley 
a  few  days  ago  by  Charles  Sterns,  a  motorman  on  the 
Telegraph-avenue  line.  For  twenty-four  years  he  has 
made  daily  trips  between  Oakland  and  Berkeley  as 
stage  driver,  car  driver  and  motorman,  and  during  that 
time  his  travels  have  aggregated  600,000  miles, 


INDEXING  SCIENTIFIC  LITERATURE. 


Scientific  knowledge  is  advancing  so  rapidly,  that 
a  comprehensive  catalogue  of  current  scientific  litera- 
ture is  greatly  needed  by  every  professional  man  who 
wishes  to  know  what  is  going  on.  An  international 
committee,  appointed  for  the  purpose,  has  now  ar- 
ranged for  the  publication  of  a  catalogue  of  this  sort, 
to  begin  with  the  year  1900.  It  is  to  be  edited  by  a 
central  bureau  in  London,  and  will  include  every  orig- 
inal paper  on  pure  science,  whether  published  in  a 
periodical,  in  the  tansactions  of  a  society,  or  in  book 
form.  Applied  science,  however,  will  be  excluded,  be- 
cause the  undertaking  is  sufficiently  vast  without  it. 


THERE  ARE  OTHERS,  ELECTRICALLY   SPEAK- 
ING. 


A  Colusa  tramp,  after  being  told  that  a  substantial 
breakfast  would  reward  the  faithful  devotion  of  his 
energies  to  the  sawing  up  of  a  wood  pile,  took  refuge 
in  ''moving  on"  to  the  next  farm,  but  not  until  he  had 
left  on  the  saw  buck  a  scrap  of  paper  bearing  lines  at- 
testing a  delicate  fidelity  to  the  sacred  precepts  of  his 
profession. 

The  lines  ran: 

"Just  tell  them  that  you  saw  me, 

But  vou  didn't  see  me  saw." 


THE  EXIGENCIES  OF  RURAL  JOURNALISM. 


Printer's  Devil  (from  Bungtown  Banner  office). — 
Say,  de  editor  wants  yer  t'pay  up  yer  next  year's  sub- 
scription in  Bromo  Seltzer,  an'  let  him  have  it  right 
away ! 

Druggist.— 'Why,  what's  the  trouble? 

Devil. — Well,  a  feller  paid  three  years'  back  sub- 
scription in  apple  jack  yesterday. — Puck. 


ELECTRICAL  TERMS  SIMPLIFIED. 


Telegraph — A  fast  friend. 
Thunder-Clap — A  weather  report. 

— Queensland  Telegraph  Gazette. 
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EDITORIAL. 


AN 
IMPORTANT 

ANNOUNCEMENT. 


The  Pacific  Coast  Electric  Transmis- 
sion Association,  at  its  Santa  Cruz 
Convention,  selected  the  "Journal  of 
Electricity"  as  the  Official  organ  and 
for  the  publication  of  all  the  papers, 
discussions  and  transactions  of  that 
most  important  body. 

It  was  pointed  out  in  a  recent  editorial  that  the  Far 
West  is  the  proving  ground  of  electric  transmissions 
and  all  will  accede  to'  the  statement  that  the  renown 
which  the  Pacific  Coast  has  won  in  the  electrical  en- 
gineering world  from  its  courageous  pioneering  of  long 
distance  transmissions,  as  is  well  merited  as  is  the 
fame  of  the  Golden  State  for  the  pluck  and  grit  of 
those  who  pioneered  it  in  the  "days  of  '49."  Portland 
pioneered  electric  transmissions  for  lighting  on  a  large 
scale  nearly  ten  years  ago.  Pomona  pioneered  10,000 
volt  transmission  in  the  winter  of  '92-3,  then  followed 
in  rapid  succession,  Bodie  and  Walla  Walla  with 
single  phase  synchronous  power  transmission,  Red- 
lands  with  three-phase  power  transmission,  Sacramen- 
to with  its  3,000  horse-power  transmission,  Fresno 
with  its  longest  distance  transmission  and  Newcastle 
with  its  15,000  volt  transmission.  Now  the  eyes  of 
electrical  engineers  are  upon  Southern  California, 
where  a  transmission  of  3,000  horse-power  eighty-two 
miles  at  33,000  volts  is  under     construction.     Surely 


none  will  deny  the  Pacific  Coast  the  honor  of  pioneer- 
ing electrical  transmission  in  America. 

Thus  has  the  Far  West  taken  the  lead  and  for  this 
reason  will  other  communities  profit  by  its  transmis- 
sion experiences' — experiences  in  which  it  is  ripest.  It 
is  to  be  expected  that  most,  interesting  problems 
should  arise  in  the  development  of  transmission  enter- 
prises ;  it  is  meet  that  their  managers  should  seek  in- 
terchange of  opinion  concerning  these  problems  and 
that  an  association  should;  be  formed  for  mutual  pro- 
tection and  the  collection  and  dissemination  of  inform- 
ation relative  to  the  generation,  transmission  and  dis- 
tribution of  electrical  energy.  And,  finally,  it  is  natur- 
al that  such  association  should  choose  as  its  mouth- 
piece the  representative  electrical  periodical  of  the  Pa- 
cific Coast,  namely,  "The  Journal  of  Electricity." 

Let  the  engineering  world  know  then  that  in  these 
columns  alone  may  be  found  unabbreviated  reprints 
of  all  papers  and  exhaustive  reports  of  the  proceedings 
of  the  Pacific  Coast  Electrical  Transmission  Asso- 
ciation— the  only  body  of  its  kind  in  existence — and 
wherein  will  be  discussed  with  unreserved  technical 
detail  the  experiences  of  the  companies  forming  the  as- 
sociation in  all  matters,  whether  in  problems  involv- 
ing electrical,  hydraulic  or  mechanical  engineering. 


The  proverbial    good    fortune    that 
THE   iournai    P°Pu'ar    report    has    ever    attributed 
bestows  A      wiin  directing  the  financial  ventures  of 
MEDAL  ^r'  Charles  R-  ^oyd,  seems  to  have  de- 

serted him  in  an  interesting  suit  re- 
cently brought  against  him  for  above 
f  14,000  on  a  promissory  note  given  in  payment  for  the 
water  power  at  Kehl's  mill  in  San  Bernardino,  Cal. 
It  seems  that  when  Mr.  Lloyd  established  the  San 
Bernardino  Electric  Light  Company,  he  acquired  this 
water  power  under  representations  that  it  amounted 
to  about  190  horse  power,  but  afterward  he  learned 
that  the  power  available  fell  materially  short  of  that 
amount,  whereupon  he  refused  payment  on  the  note 
and  suit  was  brought  to  recover. 

There  is  nothing  in  any  detail  of  this  transaction  to 
elicit  wonderment,  but  the  extraordinary  feature  is 
to  follow:  Relying  on  his  past  record  of  never  having 
lost  a  suit,  Mr.  Lloyd  was  evidently  indifferent  to  the 
necessity  of  taking  technical  precautions  in  his  de- 
fence, as  a  result  the  case  went  to  the  jury  with  a 
charge  from  the  court  to  the  effect  that  the  measure- 
ment of  the  horse  power  of  a  stream  of  water  is  a 
matter  of  individual  opinion,  rather  than  a  matter  of 
fact! 

Now  who  shall  be  decorated  with  distinction  in 
this  justly  conspicuous  case?  The  ignorance  of  the 
court,  which  acted  upon  the  testimony  adduced,    may 
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be  overlooked,  but  the  intellectual  short-sightedness  of 
Mr.  Lloyd  in  this  instance,  accords  him  that  honov 
and  to  him  is  awarded  a  leather  trophy  of  great  rari- 
ty which  is  attested  to  have  cost  something  upward  of 
fourteen  thousand  dollars  net. 

There  are  other  brilliant  individuals  on  this  prolific 
occidental  shore  who  are  deserving  of  distinction  for 
equally  noteworthy  achievements  and  to  many  of 
whom  the  Journal  should  award  a  similar  leathern 
trophy.  Mr.  Lloyd  is  not  the  only  nugget  o>n  the 
Klondyke. 


WHERE 
ARE    WE 

AT? 


There  are  numerous  questions  in  the 
category  of  business  relations  which 
inherently  seem  to  be  impossible  of  so- 
lution. To  some  the  telephone  indus- 
try appears  to  constitute  a  natural 
monopoly ;  others  contend  for  the  mu- 
nicipal ownership  of  quasi-public  corporations  and 
there  are  many  who  believe  that  gas  and  electricity,  in- 
stead of  being  natural  enemies  which  like  cat  and  dog, 
fight  between  themselves  at  every  turn  and  have  com- 
mon interest  only  in  catching  the  fattened  rat  of  pub- 
lic patronage,  should  advance  in  harmony  along  every 
line  and  together  form  the  elements  of  one  great  light- 
ing industry  that  shall  stand  ever  ready  to  serve  what- 
ever variety  of  illumination  the  public  may  require.  It 
is  a  pretty  conceit,  this  idea  of  a  single  corporation 
that  harbors  no  discord  between  the  two  great  illum- 
inating agencies  that  are  so  invariably  at  outs,  but  be- 
fore committing  one's  self  to  its  endorsement  it  is  well 
for  electrical  industries  to  pause  and  put  to  itself  the 
above  query  so  apt  in  the  vernacular. 

Is  there  anything  in  the  wedding  of  gas  and  elec- 
tricity that  is  of  disadvantage  to  the  latter?  Electric- 
ians generally  will  contend  that  there  is,  for  the  elec- 
tric bride  will  in  every  case  lose  her  name,  then  her 
identity  and  at  last  will  be  blended  so  effectually  into 
the  ways  of  her  gaseous  spouse  that  she  will  become 
the  mere  adjunct  of  a  crochety  consort  who  detests, 
yet  endures  her,  because  she  is  a  favorite  belle  of  the 
society  in  which  he  moves.  He  cannot  get  along  with- 
out her  for  fear  of  being  unconventional,  so  he  takes 
her  unto  himself  and  makes  the  best  of  her,  not  for  the 
good  of  her  companionship,  but  purely  as  a  matter  of 
policy.  The  union  is  by  no  means  a  love  match — 
rather  is  it  a  fruit  of  the  crafty  intrigue  of  long-headed 
business  men  who  serve  no  master  save  their  own 
financial  betterment  and  who,  like  unfeeling  parents 
of  other  countries,  plan  and  carry  out  the  wedding 
without  consulting  the  interests  of  its  principalis. 

Is  the  growth  of  the  electrical  industry  advanced  or 
retarded  by  its  amalgamtion  with  gas  interests?  Is 
the  universal  knowledge  that  the  sale  of  gas  is  rela- 
tively more  profitable  than  the  sale  of  electricity,  con- 
clusive evidence  that  if  the  gas  intersets  predominate 
the  use  of  electricity  will  be  discouraged  whenever  and 
wherever  possible  ? 


Does  the  motive  which  actuates  gas  interests  to  ab- 
sorb electrical  concerns  lie  solely  in  the  idea  of  sup- 
pressing, in  every  way  possible,  a  popular  competing 
industry  otherwise  destined  to  be  formidable?  Has  the 
long  conservatism  of  the  gas  companies  given  them 
alone  the  wisdom  to  direct  the  affairs  of  electrical  in- 
dustry to  the  individual  haven  of  its  greatest  good? 
Has  it  ever  occurred  that  the  consolidation  of  gas  and 
electric  companies  resulted  otherwise  than  in  better- 
ing the  condition  of  the  former  as  an  industry  and  in 
worsting  the  condition  of  the  latter  as  an  industry? 

In  brief,  can  it  be  established  as  fact  that  the  unifi- 
cation of  gas  and  electricity  does  not  invariably  rele- 
gate the  latter  to  the  background  and  render  it  in 
every  possible  way  impotent  in  all  progressive  and  ex- 
pansive development  ? 


Tradition,  they  say,  hands     down  a 

_„._  fable  of  a  visitor  to  a  lunatic  asylum 

THAT 

BLUDGEONLESS    Wh°'     after     insPectmg     the       ral'ious 
BOfY  wards,    entered  the    men's    recreation 

grounds  where  several  hundred  in- 
mates were  amusing  themselves  in  ath- 
letic exercises,  or  basking  on  the  lawn,  or  otherwise 
finding  enjoyment,  each  according  to  his  inclination. 
The  visitor  was  particularly  impressed  with  a  certain 
great  stalwart  lunatic  whose  muscles  were  as  the 
gnarled  oak,  whose  sharp  eyes  pierced  javelin  glances 
and  whose  presence  was  terrifying  in  its  might.  His 
physique  was  indeed  a  magnificent  habitation  for  a  de- 
mented brain,  and  the  visitor  in  admiring  the  one,  sore- 
ly pitted  the  other. 

But  the  tiger-like  keenness  with  which  this  lunatic 
watched  every  movement  of  the  visitor  was  from  the 
outset  most  disquieting  to  the  latter.  His  every  ac- 
tion is  noted  and  aped;  he  walks  and  the  lunatic 
walks;  he  quickens  his  pace  and  the  lunatic  does  like- 
wise; he  stops  and  the  lunatic  stops  too,  always  eye- 
ing the  visitor  with  the  wild,  fierce,  yet  cunning  and 
hypnotic  look  so  peculiar  to  madmen.  The  visitor  is 
soon  terrified  at  the  thought  that  he  may  be  in  a  luna- 
tic's power,  and  determining  to  leave  the  grounds,  he 
started  toward  the  gate.  The  lunatic  started  too;  he 
broke  into  a  run,  but  the  lunatic  was  at  his  heels;  ho 
dodged  hither  and  thither,  constantly  increasing  his 
speed,  but  the  demented  being  shadowed  his  every 
movement  until  he  fled  with  all  the  superhuman  energy 
born  of  abject  terror.  Wildly  on  the  chase  continued 
until  at  times  he  fancied  he  could  feel  the  hot  breath 
of  the  mighty  mad  man  upon  him — more  merciful,  he 
thought,  would  the  starving  lions  of  the  jungles  of  In- 
dia be  than  this  wild  human  monster.  Oh,  the  acute 
mental  tortures  of  the  hapeles  victim  cannot  be  de- 
scribed! With  failing  strength  he  feels  that  the  chase 
will  soon  be  over,  then,  heaven  only  knows  what  hor- 
ror will  befall  him.  At  last  the  end  is  come  and,  with 
the  blood  bounding  through  his  veins,  with  nerves  un- 
strung and  with  utter  exhaustion  and  abject  terror  up- 


too 


THE  JOURNAL  OF    ELECTRICITY. 


[Vol.  IV,  No.  5 


on  liim,  the  poor  hunted  wretch  can  go  no  further.  He 
reels  in  his  terrified  frenzy  while  the  lunatic  bounces 
to  him  and  tapping  him  on  the  shoulder,  cries  out: 
"Tag,  you're  it!" 

And  so  it  will  be  with  the  Berliner  bogy— that  off- 
spring of  the  Patent  Office  whose 'questioned  legiti- 
macy of  birth  has  been  settled,  but  whose  intellectual 
soundness,  so  to  speak,  is  so  generally  impugned.  This 
bogy  is  of  fearful  mein,  to  the  uninitiated.  It  ad- 
vances, nieances,  receeds,  then  advances  and  menaces 
again,  threatening  the  dismemberment  of  the  hoped- 
for  victim,  and  when  at  last  it  may  perchance  pounce 
upon  the  terror  stricken,  its  threatened  annihilation 
will  be  but  a  harmless  stroke  while  its  "Tag,  you're 
it!"  will  tell  that  it  is  all  but  a  game  and  one  in  which 
other  fellow  has  his  inning. 


passing  Qomment 

An  Editorial  Review  of  Current  Events  and  Comtemporary 
Publications. 


A  TRADE  CATALOGUE  BUREAU. 


The  mass  of  really  valuable  engineering  information 
that  annually  appears  in  the  form  of  trade  catalogues 
is  something  inconceivably  enormous,  and  for  engin- 
eers to  accumulate,  systemize  and  preserve  it  is  im- 
possible. It  is  with  pleasure  therefore,  that  announce- 
ment is  made  of  the  recent  organization  of  the  Ameri- 
can Catalogue  Bureau  of  Cleveland,  Ohio,  which  will, 
about  October  1st,  open  free  libraries  and  bureaus  of 
business  information  in  the  fifteen  largest  cities  of  the 
United  States  where  the  general  public  may  gain 
much  valuable  information  concerning  all  lines  of  man- 
ufacturing. Such  an  enterprise  if  properly  conducted, 
will  form  a  veritable  boon  to  all  trades  and  profes- 
sions. 

It  is  with  the  view  of  assisting  in  the  organization 
of  this  project  that  all  readers  of  the  "Journal  of  Elec- 
tricity" are  requested  to  mail  one  of  their  most  recent 
catalogues  to  the  American  Catalogue  Bureau  at 
Cleveland,  Ohio,  without  delay. 


SAFETY  IN  LIGHTING  MINES. 


The  fierce  fire  which  recently  raged  in  the  Utica 
gold  mine  in  Calaveras  county  proved  a  very  expensive 
object  lesson  in  demonstrating  at  least  the  financial 
wisdom  of  installing  only  the  safest  possible  means  of 
illumination  in  mines.  The  Utica  mine,  though  a  rich- 
ly paying  property,  is  yet  lighted  by  the  primitive 
method  in  which  miners  carry  lamps  on  their  hats,  and 
1he  origin  of  the  fire  was  due  to  the  carelessness  of  a 
miner  who,  in  trimming  his  lamp  threw  the  lighted 
wick  amidst  a  pile  of  timber.  The  mine  is  the  largest 
quartz  gold  mine  in  the  world  worked  by  the  chlorina- 
tion  process,  having  200  stamps  and  fourteen  roasting 


ovens  and  employing  between  GOO  and  700  men,  with  a 
monthly  expenditure  of  $70,000.  It  is  estimated  that 
the  annual  output  equals  $1,800,000. 

The  art  of  incandescent  electric  illumination  has 
long  since  reached  such  perfection  that  in  properly  in- 
stalled plants  the  occurrence  of  fire  from  its  circuits  is 
a  virtual  impossibility,  and  money  spent  by  mine  own- 
ers for  properly  installed  incandescent  lighting  sys- 
tems is  an  expenditure  made  in  the  nature  of  the  pro- 
verbial "stitch  in  time." 


THE  WORLD'S    GREATEST    ELECTRIC    PLANT. 


The  last  number  of  the  Journal  announced  the 
awarding  of  a  contract  to  the  Westing-house  Electric 
and  Manufacturing  Company  for  the  building  and  in- 
stalling of  fifteen,  5,000  horse-power  polyphase  gen- 
erators in  the  works  of  the  St.  Lawrence  Power  Com- 
pany, to  be  located  at  Massena,  N.  Y.,  and  a  brief  de- 
scription of  this,  the  world's  greatest  electrical  gener- 
ating plant,  is  of  interest: 

The  company  is  to  take  water  from  the  unnavigable 
channel  of  the  St.  Lawrence  at  Long  Sault  Island, 
and  to  carry  it  thence  through  a  canal  about  three 
miles  in  length  to  Massena,  which  is  located  on  Grass 
River.  This  is  a  small  stream  flowing  parallel  to  the 
St.  Lawrence  and  re-entering  that  river  below  its 
rapids,  while  at  the  rapids,  the  level  of  Grass  River 
is  45  feet  below  that  of  the  St.  Lawrence.  At  Mass- 
ena, the  water  from  the  proposed  canal  will  have  a 
head  of  about  47  feet  and  the  canal  is  to  have  a  capac- 
ity of  150,000  horse-power.  The  water,  therefore,  is 
to  be  taken  from  the  St.  Lawrence  above  the  rapids 
and  after  actuating  the  wheels,  will  return  to  the  St. 
Lawrence  through  the  Green  River  acting  as  a  tail 
race. 

The  generators  and  turbines  are  of  the  same  size  as 
those  used  at  Niagara  but  differ  therefrom  in  that  they 
are  of  the  horizontal  shaft  type,  forming  direct  con- 
nected sets  running  at  ISO  revolutions  per  minute. 
Each  of  the  generators  will  weigh  350,000  pounds,  the 
weight  of  one  piece  in  each  being  about  125,000 
pounds.  Each  machine  stands  about  22  feet  high 
above  the  foundation  and  occupies  a  floor  space  of  22 
feet  by  18  feet.  The  shaft  carries  a  revolving  field, 
consisting  of  20  external  projecting  pole  pieces  and 
having  an  external  diameter  of  15  feet  by  about  3  feet 
in  width.  The  field  ring  revolves  at  a  speed  of  nearly 
two  miles  a  minute  and  the  centrifugal  force  is  such 
that  each  pound  at  the  circumference  tends  to  fly  out- 
ward with  a  force  of  nearly  100  pounds.  Three-phase 
current  is  to  be  produced  at  a  frequency  of  30  cycles 
per  second. 


TECHNICAL  TERMS  DEFINED. 


Water  Rheostat: — A  wooden  box  that  cannot  be 
made  to  hold  water.  Commonly  termed,  when  tight, 
"just  an  ordinary  tank." — J.  F.  Dearth. 
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THE  TRANSMISSION  CONVENTION   AT   SANTA 

CRUZ. 


As  heretofore  published  in  these  columns  the  Pacific 
Coast  Electric  Transmission  Association  was  organ- 
ized in  San  Francisco  on  June  7th  last,  having  for  its 
object  as  stated  in  its  Constitution,  "the  mutual  pro- 
tection, collection  and  dissemination  of  information 
relative  to  the  generation,  transmission  and  distribu- 
tion of  electrical  energy.  The  electric  transmission 
companies  constituting  its  membership  at  present  are 
the  Blue  Lakes  Electric  Power  Company,  of  San  Fran- 
cisco, The  Big  Creek  Power  Company  of  Santa  Cruz, 
The  Central  California  Power  Company  of  Sacra- 
mento, The  Nevada  County  Electric  Power  Company 
of  Nevada  City,  The  Portland  General  Electric  Com- 
pany of  Portland,  The  Power  Development  Company 
of  Bakersifield,  The  San  Gabriel  Electric  Company  of 
Los  Angeles,  The  Sacramento,  Electric,  Railway  and 
Gas  Company  of  Sacramento,  The  San  Joaquin  Elec- 
tric Company  of  Fresno,  and  the  Southern  California 
Power  Company  of  Redlands. 

The  first  business  meeting  of  the  Association  was 
held  in  Santa  Cruz,  Cal.,  on  August  17th  and  18th, 
there  being  present  Messrs.  C.  P.  Gilbert  of  Sacra- 
mento, Robert  McF.  Doble  of  San  Francisco,  F.  W. 
Swanton  of  Santa  Cruz,  A.  C.  Balch  of  Los  Angeles,  C. 
N.  Beal  of  Bakersfield,  E.  W.  Sutcliffe  of  Sacramento 
and  J.  S.  Eastwood  of  Fresno.  Those  present  by  invi- 
tation, were  Messrs.  J.  A.  Lighthipe,  R.  S.  Masson,  F. 
M.  Pickering  and  A.  M.  Hunt  of  San  Francisco,  W.  G. 
Barrett  of  Los  Angeles,  C.  W.  Quilty  and  H.  J.  Ed- 
wards of  San  Jose,  C.  E.  Lilly  H.  Willey  of  Santa  Cruz, 
F.  J.  Cramm  of  Chicago. 

The  subject  for  the  special  consideration  of  the 
meeting  was>  the  general  one  of  high  potential  insula 
lators,  concerning  which  papers  were  read  under  the 
following  themes: 

"Insulators,"  by  Dr.  C.  Van  Norden,  outlining  ex- 
periences on  the  15,000  volt  transmission  lines  of  the 
Central  California  Electric  Company. 

"Insulators  for  use  in  the  Transmission  of  Electric 
Power,"  by  T.  A.  W.  Shock,  being  an  account  of  inter- 
esting experiences  with  insulators  on  the  Folsom- 
Sacramento  transmission  line. 

"Line  Construction,"  by  J.  S.  Eastwood  of  the  Fres- 
no transmission,  being  an  exhaustive  discussion  of  the 
essential  features  of  pole  lines. 

"Insulators  for  Use  On  Transmission  of  Power  Lines 
Operated  at  High  Voltage,"  by  Henry  D  Sears,  de- 
scribing desirable  qualifications  and  the  process  of 
manufacture  of  high  tension  insulators. 

These  papers  which  will  be  reproduced  in  full  in  the 
next  number  of  "The  Journal  of  Electricity,"  the  ex- 
clusive organ  of  the  Transmission  Association,  evoked 
discussion  of  the  greatest  interest  and  value  to  electri- 
cal engineers. 

Early  on  the  morning  of  the  eighteenth,  the  entire 
party  started  in  carriages  for  the  eighteen-mile  drive 
to  Big  Creek  in  the  Santa  Cruz  mountains,  where  the 
generating  plant  of  the  Big  Creek  Power  Company  is 


located.  Arriving  there  the  reservoir,  flume,  pipe  line 
and  station  of  the  company  were  inspected,  and  consid- 
erable interest  was  evidenced  in  the  work  and  plans  of 
the  Company.  Among  the  other  interesting  features 
examined  was  the  new  dam  which  is  now  being  com- 
pleted by  the  Company,  which  has  a  crest  of  540  feet, 
is  32  feet  high  and  will  impound  water  on  what  is 
known  as  the  West  Branch  of  the  Big  Creek  about 
1300  feet  above  the  sea  level.  This  dam  will  hold 
water  covering  20  acres  and  will  deliver  500  horse- 
power for  four  months  each  year.  Two  other  reser- 
voirs of  the  same  capacity  are  contemplated  and  after 
they  have  been  built  the  Company  will  build  transmis- 
sion lines  to  San  Jose. 

After  returning  from  the  tour  of  inspection  and  par- 
taking of  a  sumptuous  collation  at  the  power  house, 
the  members  resolved  themselves  into  executive  ses- 
sion, during  which  the  "Journal  of  Electricity"  was 
accorded  the  official  organ.ship  of  the  Association  with 
the  exclusive  right  to  the  publication  of  all  papers  and 
discussions  before  it. 

The  next  meeting  of  the  Association  is  to  be  held  in 
Sacramento  on  October  20th,  and  to  continue  thereaf- 
ter as  long  as  necessary.  The  subjects  to  be  consid- 
ered at  this  meeting  will  be  a  continuation  of  the  in- 
sulator question  with  an  especial  consideration  of  the 
problems  attending  protection  against  lightning.  It 
is  probable  also  that  hydraulic  matters  will  receive 
considerable  discusson.  During  the  Sacramento  Con- 
vention, the  Folsom  power  house  of  the  Sacramento 
Electric,  Railway  and  Gas  Company  will  be  inspected 
and  a  trip  will  be  made  over  the  15,000  volt  transmis- 
sion system  of  the  Central  California  Electric  Com- 
pany at  Newcastle. 


Qlectro'Qconomics 

THE  ACCURACIES     OF  THOMSON  RECORDING 
WATTMETERS.— I. 


By  FT.  N.  Sessions. 

Owing  to  the  rapid  development  and  extensive  use 
that  has  taken  place  within  the  past  few  years  in  the 
styles  of  electric  meters,  a  discussion  on  the  points  yet 
to  be  improved  will  perhaps  be  of  interest.  Of  course 
it  cannot  be  denied  that  the  old  zinc-copper-chemical 
meter  is  the  most  accurate  of  all;  but  the  great  ex- 
pense connected  with  taking  statements  from  and 
maintaining  this  meter  has  forced  lighting  and  power 
plants  to  abandon  its  use  and  to  adopt  the  mechanical 
meter  in  its  place.  San  Francisco  may  well  be  proud 
to  be  known  as  the  first  city  to>  determine  this  differ- 
ence and  to  use  the  mechanical  meter  exclusively  on 
all  customers  using  low  potential  current. 

Among  mechanical  meters  the  Thomson  recording 
watt  meter  has  been  generally  adopted  to  ascertain  the 
watt-hour  consumption  and  output  of  various  electri- 
cal apparatus.  There  are  certain  features  connected 
with  the  construction  and  operation  of  this  meter  how- 
ever, that  may  readily  be  discussed  advantageously. 
The  mechanical  meter  has  so  far  satisfied  both  those 
selling  and  buying  electricity  for  the  reason  that  those 
who  sell  are  confident  of  their  meters,  and  on  the  oth- 
er hand,  those  who  buy  electricity  cheerfully  accept  as 
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accurate  the  measure  of  work  of  a  science  not  under- 
stood by  them  and  upon  being  charged  with  a  drop  or 
raise  in  the  billsi  of  10  or  20  per  cent,  their  only  alter- 
native is  to  credit  the  variation  to  an  unconscious  use 
of  light  or  power.  Nevertheless,  years  of  practice 
have  shown  that  this  10  per  cent  or  20  per  cent  varia- 
tion may  be  wholly  in  the  meter  itself. 

Before  we  investigate  the  causes  that  may  make  me- 
ters fast  or  slow  after  they  are  installed,  let  us  first 
study  and  understand  their  general  construction;  then 
we  will  readily  see  that  it  is  next  to  an  impossibility 
for  a  meter  to  register  with  absolute  accuracy  and  con- 
tend with  the  conditions  to  be  met  with  on  the  outside. 

The  meter  may  be  described  as  being  a.  shunt  motor, 
having  very  low  resistance  fields  which  are  connected 
in  series  with  the  lights  or  power  to  be  used.  Th'-- 
armature  circuit  of  very  high  resistance  is  connected 
straight  across  the  service  mains  and  provided  the  po- 
tential does  not  change,  the  armture  strength  remains 
constant.  The  speed  of  the  meter  depends  upon  the 
strength  of  the  fields  which  in  turn  is  in  proportion  to 
the  number  of  lights  or  amount  of  power  in  series  with 
them,  or  in  other  words,  on  the  amperage  traversing 
the  field  coils.  The  armature  shaft  revolves  in  a  verti- 
cal position,  its  weight  resting  on  a  lower  jewel.  A 
worm  on  the  shaft  is  meshed  to  a  gear  in  connection 
with  the  series  of  gears  which  moves  the  indicating 
hands.  The  speed  of  the  meter  is  reduced  by  an  induc- 
tive brake  consisting  of  a  copper  disk  carried  by  the 
armature  shaft  and  revolving  between  the  poles  of  per- 
manent magnets.  These  magnets  may  be  shifted  to  or 
from  the  center  of  the  disk,  thus  decreasing  or  increas- 
ing the  leverage  of  drag  and  regulating  the  speed. 

The  power  absorbed  by  the  disk  by  induction  adjusts 
itself  to  any  load  that  the  meter  may  be  running  on, 
because  the  amount  of  current  induced  in  the  disk  is  in 
exact  proportion  to  its  speed.  The  friction  on  the 
jewels,  gearing  and  commutator  of  the  meter  is  of  suffi- 
cient amount  to  absorb  a  large  percentage  of  the  pow- 
er necessary  to  propel  the  meter  on  low  loads.  Inas- 
much as  this  percentage  of  power  increases  as  the  load 
decreases,  the  meter  is  often  very  slow  on  light  loads 
and  sometimes  stops  on  the  smallest  loads.  Steps 
have  been  taken  to  balance  this  friction  by  inserting 
within  the  field  of  a  starting  coil  of  very  fine  wire  con- 
nected in  series  with  the  armature  circuit;  but,  witii 
the  friction  of  the  meter  thus  balanced,  it  very  often 
registers  when  no  current  is  being  used,  especially 
when  vibration  is  met  with. 

After  the  meter  has  been  carefully  calibrated  and 
balanced  on  light  loads,  it  will  generally  be  found  fast 
on  heavy  loads,  where  the  friction  that  gave  so  much 
trouble  on  light  loads  now  enters  as  a  very  small  fact- 
or. There  will  be  a  point,  however,  between  minimum 
and  maximum  loads,  where  the  meter  will  record  cor- 
rectly. 

One  point  about  the  watt-meter,  and  perhaps  not  the 
least  in  the  favor  of  the  companies  selling  light  and 
power,  is  the  very  small  percentage  fast  that  their  me- 
ter would  have  to  record  on  large  loads  to  discount  a 
large  percentage  slow  and  even  a  stoppage  of  the  me- 
ter,  on  small  loads.  For  example,  a  meter  reading  o 
per  cent  fast  on  000  lamps  burning  for  1  hour  would 
discount  an  error  of  50  per  cent  slow  on  10  lamps  burn- 
ing 6  hours. 

After  discussing  the  construction  of  the  meter,  we 
may  now  look  into  the  changes  that  may  occur  'from 
surrounding  influences  after  it  is  installed.     Any  mag- 


netic bodies  such  as  motors,  magnets  or  heavily  loaded 
feeders,  when  placed  at  the  sides  of  the  meter,  will  bi- 
ll uence  it  by  helping  to  diminish  or  increase  the 
strength  of  the  fields  within,  making  it  run  fast  or 
slow,  or  even  backwards,  when  no  current  is  being 
used.  The  permanent  steel  magnets  which  retard  the 
motion  of  the  disk  often  lose  their  strength  through 
aging,  thus  making  the  meter  run  fast  and  on  the  oth- 
er hand  as  the  meter  is  not  dust  proof,  iron  particles 
might  collect  on  the  magnets  and  slow  it  down. 

A  very  important  feature  which  causes  a  great  deal 
of  trouble  is  the  high  resistance  coil  of  fine  wire  in  se- 
ries with  the  armature.  In  damp  places,  owing  to  the 
difference  of  potential  between  the  turns  and  layers  of 
this  resistance,  sections  of  it  often  become  short  cir- 
cuited, causing  an  increase  of  current  in  the  armature 
and  again  the  meter  is  made  to  run  fast.  But  if  too 
great  a  section  of  the  resistance  should  be  cut  out  the 
amperage  would  rise  beyond  the  carrying  capacity 
of  the  wire  and  result  in  burning  out  the  resistance. 
This  of  course  would  open  the  shunt  circuit  and  cause 
the  meter  to  stop. 

It  is  impossible  to  balance  the  friction  of  meters 
where  there  is  vibration,  the  reason  being  that  the  bal- 
ancing force  remains  the  same  and  with  vibration  the 
amount  of  friction  is  continually  changing.  Suppose 
the  meter  to  be  standing  still  and  balanced  on  no 
load.  A  vibration  wil  tend-  to  remove  the  weight  of 
the  armature  shaft  and  disc  from  the  lower  jewel,  thus 
lighting  and  overbalancing  the  friction  and  causing 
the  meter  to  register  without  using  current.  The 
working  parts  of  the  meter  give  very  little  trouble  if 
cleaned  regularly. 

In  view  of  this  discussion  regarding  the  facts  con- 
cerning electric  meters,  not  only  the  makers  and  sell- 
ers of  electricity  should  inspect  their  meters,  but,  in 
many  cases,  it  would  profit  the  consumers  to  have  their 
meters  independently  experted. 


THE  PACIFIC  COAST  GAS  ASSOCIATION. 


The  annual  meeting  of  the  Pacific  Coast  Gas  Association  was 
held  in  San  Francisco  in  the  middle  of  July,  as  usual,  and  dur- 
ing which  the  following  papers  were  read  and  discussed: 

"Spontaneous  Ignition  of  Coal,"  by  John  L.  Howard,  San  Fran- 
cisco. 

"Reminiscences,"  by  Mr.  F.  H.  Eichbaum,  San  Francisco. 

"Value  of  Small  Gas  Bills,"  by  Mr.  W.  W.  Gillespie,  San 
Francisco. 

"From  Coal  Gas  to  Natural  Gas,"  by  Mr.  John  Kempf,  Jr.,  Salt 
Lake  City,  Utah. 

"Small  Lighting  Plants  and  Their  Management,"  by  Mr.  Thos. 
IX  Petch,  Eureka,  Cal. 

"Practical  Suggestions,"  by  C.  E.  Burrows,  Walla  WaJla, 
Wash. 

"Uniformity  of  Accounts,"  by  Mr.  C.  O.  G.  Miller,  San  Fran- 
cisco. 

"Municipal  Control,"  by  Mr.  C.  W.  Quilty,  San  Jose,  Cal. 

"A  Short  History  of  a  Long  Life,"  by  Mr.  C.  M.  Converse,  San 
Francisco. 

"Recuperative  Benches  for  Coke  and  Coal  Firing,"  by  Mr.  D. 
R.  Russell,  St.  Louis,  Mo. 

"Card  Bookkeeping,"  by  Mr.  V.  Stow,  San  Francisco. 

"Gas  as  Fuel,"  by  Mr.  F.  Foveaus,  San  Francisco. 

"Wrinkle  Department,"  edited  by  Mr.  M.  C.  Osborn,  San 
Diego,  Cal. 

"Experience  Department,"  edited  by  Mr.  John  Clement,  Red 
Bluff,  Cal. 
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THE  USE  AND  ABUSE  OP  TRANSFORMERS.— II.  ^ 


(Continued  from  page  83  ) 
REGULATION,  a  very  important  property  in  a  good  trans- 
former is  regulation — that  is,  its  ability  to  hold  its  secondary 
voltage  at  or  near  a  particular  value,  irrespective  of  load.  On 
the  regulation  depends  in  a  large  measure  the  character  of  the 
service  that  may  be  rendered,  for  it  determines  the  variation  of 
voltage  to  which  the  lamps  are  subjected,  and  inasmuch  as  the 
light  given  by  a  lamp,  and  its  commercial  life,  vary  very  rapidly 
with  the  voltage,  the  importance  of  fine  regulation  in  improving 
the  illuminating  service,  and  in  insuring  durability  of  lamps  is 
self  evident.     It  has  generally  been  considered  difficult  to  secure 
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at  the  same  time  low  core  loss  and  the  very  best  regulation,  the 
relation  between  the  two  in  transformer  design  being  such  that 
in  improving  the  one  the  other  may  be  impaired.  In  the  Type  H 
transformers,  the  magnetic  leakage  and  the  losses  in  the  copper 
are  both  small,  and  these  are  the  two  factors  which  chiefly  in- 
fluence regulation.  The  regulation  of  these  transformers  is  cor- 
respondingly good.  That  the  copper  losses  must  be  small  is  at- 
tested by  the  high  efficiency.  The  failure  in  regulation  due  to 
magnetic  leakage,  is  greatly  reduced  by  the  use  of  a  single  mag- 
netic circuit  of  such  shape  that  the  possible  paths  for  the  leakage 
of  magnetism  are  unfavorable  and  long.  Hence  not  only  is  the 
regulation  good  in  ordinary  service,  but  it  continues  to  be  good 
when  the  load  possesses  considerable  inductance,  as  in  the  case 
of  operating  motors.  The  net  result  of  the  care  that  has  been 
taken  in  the  design  and  construction  of  the  Type  H  transform- 
ers is  not  only  to  raise  the  efficiency  to  a  point  heretofore  un- 
touched in  commercial  transformers  of  corresponding  sizes,  but 
also  to  secure  this  efficiency,  and  the  remarkable  low  core  loss 
already  referred  to,  with  regulation  correspondingly  excellent. 
The  table  following  emphasizes  this  point  in  a  very  striking 
manner. 

This  table  is  drawn  from  a  series  of  very  careful  tests  on  com- 
mercial transformers  made  under  the  direction  of  Prof.  D.  C. 
Jackson,  of  Madison,  Wis.,  and  recently  published.  The  tests 
were  made  on  transformers  of  about  the  same  size  (averaging 
1.500  watts  capacity),  from  nine  different  makers.  One  of  the 
former  types  of  General  Electric  transformer  is  shown  in  the  list. 
The  others  are  by  other  makers.  The  following  is  the  table,  to 
which  is  added  the  regular  figure  for  the  Type  H  transformer. 
NUMBER.  REGULATION  PER  CENT. 

1  3 

2  2.5 

3  3.5 

4  4 

5  2.5 

6  3 

7  5 

8  5 

9  2.5 
H  2.62 

The  figure  for  the  Type  H  transformer  is  taken  from  the  stand- 


ard 1,500  watt  size.  It  is  worth  noting  that  in  the  table  indi- 
cated, Numbers  7,  S  and  0  were  of  greater  capacity  than  1,500 
watts,  the  last  mentioned  being  a  2,500  watt  transformer. 

Further  reference  will  be  made  to  this  admirable  series  of 
transformer  tests,  but  the  data  just  given  shows  that  iu  obtain- 
ing the  all  important  properties  of  low  core  loss  and  great  general 
efficiency,  there  has  been  sacrificed  in  the  Type  H  transformer 
nothing  of  those  excellent  regulating  properties  which  are  essen- 
tial to  fine  commercial  service. 

In  the  accompanying  curve,  A  shows  the  regulation  of  "H" 
ti  ansformers  in  per  cent  of  the  voltage.  The  drop  taken  is  from  no 
load  up  to  full  load.  Bearing  in  mind  the  fact  that  these  trans- 
formers should  be  so  installed  as  to  give  normal  voltage  under  the 
ordinary  conditions  of  load  and  not  at  full  load,  it  will  be  seen' 
that  any  one  of  these  transformers,  even  the  smallest  size,  is 
capable  of  holding  the  pressure  on  the  lamps  steady  within  1.5 
per  cent  under  all  variations  of  load  and  under  all  working  condi- 
tions much  closer  than  this.  Curve  B  shows  the  maximum 
variations  of  voltage  which  will  be  obtained  with  proper  care  in 
installation  for  these  various  sizes  of  transformers.  That  the 
regulation  may  be  so  close,  without  any  compensating  sacrifice, 
speaks  volumes  for  the  care  with  which  these  transformers  were 
designed  and  the  skill  with  which  the  construction  has  been 
carried   out. 


2?a?6  II 


PROPER     AND     IMPROPER     METHODS     OF      DISTRI 
BUTION. 

The  alternating  current  transformer  should  be  regarded,  so  far 
as  distribution  is  concerned,  as  a  generator  which  indeed  has  an 
enormously  high  efficiency  and  requires  no  attention,  but  which 
is  subject  to  the  same  general  laws  as  regards  distribution  as  any 
other  source  of  electricity.  A  transformer  plant  is  on  a  small 
scale  a  power  transmission  plant,  the  generating  station  being  the 
primary  source  of  energy  and  the  transformers  the  secondary 
source  of  energy. 

In  the  early  days  of  transformer  work  it  was  the  custom  to  in- 
stall one  of  these  secondary  generators  for  each  customer  to  1«' 
served,  so  that  the  transmission  plant  would  be  re- 
garded     as      made      up      of       a      maiu      generating      station. 
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with  secondary  generators  equal  in  number  to  the 
number      of      patrons.  The        distributing         system       con- 

nected* to  each  secondary  generator  was  then  very  short,  simply 
consisting  of  house  wiring.  The  result  was  that  the  transfoi  tri- 
ers were  on  the  average  of  very  small  size,  corresponding  to  per- 
haps twenty-five  lights  capacity. 

Now  it  is  a  well  known  fact  that  in  any  class  of  electrical  ma- 
chinery the  cost  per  kilowatt  decreases  as  the  output  increases,  so 
that  for  example,  a  100  kilowatt  generator  costs  less  that  two  50 
kilowatt  generators,  and  these  in  turn  less  than  four  25  kilowatt 
generators.  The  same  holds  true  of  transformers.  One  10,000 
watt  transformer  costs  less  than  two  5,000  watt  or  four  2,500 
watt  transformers.  Consequently  it  is  for  the  interest  of  any  one 
installing  transformers,  to  use,  in  so  far  as  it  is  possible,  trans- 
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formers  of  such  size  that  their  cost  shall  be  reduced  as  far  as 
practicable.  Of  course  if  one  transformer  is  made  to  serve 
several  customers,  the  average  distance  over  which  lights  have 
to  be  distributed  is  greater  than  if  one  transformer  were  installed 
for  each  customer;  that  is,  in  the .  secondary  distribution  more 
copper  per  light  has  to  be  installed  than  if  the  secondaries  were 
shorter.  Consequently  if  one  decreases  the  cost  of  the  transform- 
ers, by  using  larger  sizes  and  fewer  of  them,  the  cost  of  the  dis- 
tributing system  for  the  same  service  is  somewhat  increased. 

Evidently  then,  a  point  will  be  reached  where  it  will  not  pay  to 
further  increase  the  size  of  the  transformers  used,  owing  to  in- 
crease in  the  cost  of  the  copper.  At  the  same  time  on  this  con- 
sideration alone  it  pays  frequently  to  use  transformers  large 
enough  to  serve  several  customers,  especially  if  these  customers 
are  conveniently  situated.  If,  for  example,  a  100  light  transformer 
costs  $90  and  five  20  light  transformers  cost  $140,  it  would  evi- 
dently pay  to  put  in  $50  worth  of  copper  in  the  secondaries  for 
the  sake  of  using  the  larger  transformer— the  loss  in  the  second- 


of  most  of  the  other  transformers  in  use,  of  which  the  efficiencies 
are  generally  lower  than  that  of  the  Type  H  transformers  at  full 
load,  and  proportionately  still  lower  at  partial  loads  and  in 
smaller  sizes. 

This  is  a  second  good  reason  for  employing  a  moderate  number 
of  secondary  generators  instead  of  a  large  number,  but  this  is  not 
all.  Suppose  one  undertakes  to  supply  100  houses  with  lights. 
Each  of  them,  we  will  say,  is  wired  for  40  lights,  making  a  total 
of  4,000  installed.  If  each  house  has  its  own  individual  trans- 
former, that  transformer  must  be  large  enough  to  supply  all  the 
lights  in  the  house,  for  there  will  be  times  when  all  the  lights 
will  probably  be  in  service.  To  economize  transformer  capacity 
as  far  as  possible,  it  is  the  custom  under  these  circumstances  to 
employ  a  transformer,  which  at  normal  load  will  carry  a  some- 
what smaller  number  of  lights  than  those  installed,  trusting  in 
the  event  of  an  emergency  that  it  will  carry  successfully  some- 
what over  its  rated  capacity,  as  most  transformers  will. 

(TO    BE   CONTINUED.) 


Type  H  Transformers.—  1500— 1000— 600  Watts. 


aries  being  retained  at  the  same  amount.  This  extra  $50  is  bet- 
ter spent  for  copper  than  for  transformers,  because  the  depre- 
ciation is  less. 

The  preceeding  curve  shows  the  variation  in  cost  of  transformers 
per  light,  with  increase  in  size,  based  on  the  market  price  of 
several  well  known  makers.  By  applying  this  data  to  any  con- 
crete case  it  is  easy  to  figure  the  amount  of  copper  it  would  pay 
to  put  into  the  secondaries  to  avoid  the  use  of  small  transform- 
ers; but  this  gain,  which  is  purely  a  commercial  one,  and  quite 
obvious,  is  small  compared  to  the  gain  which  may  be  made  in 
other  ways  by  the  same  process  of  increasing  the  average  size  of 
transformers  used  to  supply  any  given  district.  For  instance,  in 
employing  Type  H  transformers,  the  efficiency  of  a  100  light 
transformer  at  full  load  is  97  per  cent;  the  efficiency  of  approxi- 
mately a  20  light  transformer  is  about  95.5  per  cent,  giving  an 
advantage  of  1.5  per  cent  in  efficiency  for  the  large  transformer 
as  against  the  smaller  one.  At  one-quarter  load  the  difference 
is  still  greater,  the  efficiency  being  95.1  per  cent  for  the  100  light 
transformer  and  not  over  92  per  cent  for  the  smaller  one.  So  in 
addition  to  the  gain  in  first  cost,  there  is  a  positive  gain  in  effic- 
iency, which  means  that  each  lamp  supplied  to  a  customer 
through  large  transformers,  costs  something  like  2  per  cent  less 
than  if  they  were  supplied  through  small  transformers.  This 
means  a  small  but  certain  source  of  profit,  and  what  is  thus  true 
of  the  Type  H  transformer  is  true  with  immensely  greater  force 


INCORPORATION 

San  Francisco.— The  Central  Light  and  Power  Co.  Capital 
stock  $1,000,000,  in  100,000  shares,  $50,000  of  which  has  been  sub- 
scribed. Directors:  Frank  Pauson,  who  subscribed  $1.5.000;  C.  L. 
Ackerman,  $15,000;  Joseph  Naphtaly.  $10,000;  A.  E.  Brook-Rid- 
ley, $2500;  Joseph  M.  Loewe,  $3000;  Samson  Gerst,  $2500;  J.  W. 
Pauson,  $2500. 

This  company  has  bought  the  Emporium  plant,  situated  in  the 
PaiTott  Building,  in  addition  to  lighting,  which  it  will  furnish,  ex- 
tend its  outside  lighting  business  by  laying  underground  mains 
throughout  the  principal  business  section  of  the  city.  Mr. 
Brooke-Ridley  is  electrical  engineer  for  the  company  and  Mi'. 
Napthaly  is  superintendent. 


AN  ELECTRIC  TRICK  FREE. 

The  Pacific  Electric  Company,  of  La  Crosse,  Wis.,  has  secured 
the  selling  control  of  a  clever  device  called  the  "Electrical  Trick," 
by  means  of  which  a  piece  of  money  can  be  made  to  disappear  in 
a  mysterious  manner  so  that  even  a  very  clever  person  would  fail 
to  detect  how  the  illusion  was  accomplished. 

The  company  uses  this  to  advertise  its  Shade  Lamps  and  Dental 
and  Surgical  Lamps  and  will  be  pleased  to  send  it  to  anyone  who 
will  write  for  same,  inclosing  4  cents  in  stamps  to  coyer  cost  of 
mailing. 
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Mr.  F.  J.  Cram  of  the  Electrical  Appliance  Company  of  Chicago 
is  on  the  coast  in  the  interests  of  his  house. 

Mr.  Sidney  Sprout  has  been  selected  for  the  supervising  electri- 
cal engineership  of  the  Rawhide  Electric  Power  Company. 

Mr.  B.  C.  Van  Emon  has  been  promoted  to  the  managership  of 
the  Electrical  Engineering  Company  of  San  Francisco,  vice  Mr. 
C.  B.  Sessions,  resigned. 

Mr.  J.  H.  Thatcher,  of  Portland,  Ore.,  secretary  and  superin- 
tendent of  the  Oregon  Telephone  and  Telegraph  Company,  was  a 
recent  visitor  to  San  Francisco. 

Mr.  J.  M.  Halliday,  late  superintendent  of  the  Folsom  power 
house  of  the  Sacramento  Electric,  Gas  and  Railway  Company,  is 
now  on  the  road  for  Yates  &  Co.,  oil  dealers. 

Mr.  Jno.  B.  McGillivray,  late  of  the  equipment  department  of 
the  Pacific  Telephone  and  Telegraph  Company,  has  become  asso- 
ciated with  the  Brooks-Follis  Electric  Corporation  in  the  capacity 
of  telephone  expert. 

Mr.  H.  M.  Kebby,  prominent  in  California  in  the  early  days  of 
cable  railway  building,  but  who  has  for  several  years  past  been 
located  in  various  Eastern  cities,  has  returned  to  San  Francisco 
and  has  established  an  office  at  59  First  street  as  consulting  en- 
gineer for  street  railway,  power  and  electric  plants. 

Mr.  M.  A.  DeLew.  a  well  known  electrician  of  Sacramento,  and 
Miss  Alice  May  Jordan,  (he  accomplished  daughter  of  Mr.  and 
Mrs.  L.  C.  Jordan,  were  the  recipients  of  the  heartiest  congratula- 
tions of  their  many  friends  on  the  occasion  of  their  marriage  on 
August  fourth,  and  to  these  congratulations  the  Journal  of  Elec- 
tricity extends  its  kindest  benediction. 

Mr.  B.  J.  Hathorne,  auditor  of  the  Fort  Wayne  Electric  Cor- 
poration, is  in  San  Francisco  on  business  connected  with  the  San 
Francisco  agency.  Mr.  Hathorne  was  receiver  of  the  old  Fort 
Wayne  Electric  Company  and  is  now  secretary  of  the  Fort  Wayne 
Lamp  Company,  and  it  is  probable  that  a  result  of  his  visit  will  be 
evidenced  in  the  infusing  of  new  energy  into  the  San  Francisco 
office  of  the  Fort  Wayne  Electric  Corporation.  Mr.  Hathorne  re- 
sides in  Boston  and  Mrs.  Hathorne  has  accompanied  him  on  his 
present  trip.    They  are  stopping  at  the  Palace  Hotel. 


Qckuoational 


HEALD'S  BUSINESS  COLLEGE  GRADUATES. 


Following  is  a  list  of  graduates  of  Department  of  Electrical  En- 
gineering of  Heald's  Business  College,  San  I^rancisco,  for  the  term 
just  closed:  H.  A.  Cave,  Eureka,  Gal.;  F.  W.  Gale,  City;  H.  D. 
Thaxter,  Carson,  Nev.;  B.  T.  Viall,  City;  R.  M.  Kevins,  Selma, 
Cal.;  Geo.  Heath,  City;  W.  E.  Tuft,  Alameda,  Cal.;  W.  O.  Jen- 
nings, Red  Bluff,  Cal.;  A.  W.  Stetson,  City;  Geo.  Wagner,  San 
Leandro,  Cal.;  J.  Calvert,  Mound  House,  Nev.;  H.  Schwartz,  Ala- 
meda, Cal.;  M.  Koniggberg,  City;  A.  Raabe,  City;  L.  C.  Cutts, 
Santa  Rosa,  Cal.;  W.  A.  Genesy,  Carson,  Nev.;  C.  O.  Hansen, 
San  Rafael,  Cal.;  H.  G.  Black,  San  Leandro,  Cal.;  A.  L.  Sobey, 
Sausalito,  Oal;  H.  Dorgeloh,  City;  J.  Christenson,  Salinas,  Cal.; 
Dr.  H.  B.  Pinney,  Oakland,  Cal.;  J.  Fortune,  City;  Carl  Symonds, 
Mare  Island,  Cal.;  Frank  Pedlar,  Oakland,  Cal.;  Geo.  R.  Knox, 
San  Leandro,  Cal. 


The  motion  for  injunction  in  the  suit  of  Cahall  vs,  Babcock  & 
Wilcox  for  infringements  of  patents  has  been  decided  in  favor  of 
The  Babcock  &  Wilcox  Company  in  the  U.  S.  Court,  Western 
District  of  Pennsylvania. 


In  Responding  to  Advertisements  in  this  Publication,  please 
mention  "The  Journal  of  Electricity." 


FREE  TO  STEAM  USERS  AND  ENGINEERS. 


Engineers  of  whatever  profession,  the  world  over,  recognize  the 
hand  book  "Steam"  as  issued  by  the  Babcock  &  Wilcox  Company 
to  be  at  once  the  finest,  most  accurate  and  comprehensive  volume 
that  has  ever  appeared  concerning  the  generation  and  use  of  steam 
and  the  manufacture  and  development  of  steam  boilers.  A  new 
edition  of  this  celebrated  work  has  just  been  issued  and  will  be 
mailed  free  to  any  address  on  application  to  the  Babcock  &  Wil- 
cox Company,  32  First  street,  San  Francisco. 

Those  who  are  interested  in  steam  plants,  will  find  a  great  deal 
to  instruct  them  in  the  elaborate  display  which  Charles  C.  Moore 
&  Co.  have  made  in  the  machinery  section  of  the  Mechanics  Insti- 
tute Fair,  now  being  held  in  San  Francisco.  Tnere  can  be  seen  a 
working  model  and  sample  parts  of  the  latest  type  of  the  Babcock 
&  Wilcox  boilers,  together  with  many  examples  of  the  high  grade 
machinery  that  they  have  widely  and     satisfactorily    installed  in 


FIG.  1.    CROSS  SECTION  THROUGH 
ECONOMIZER  CHAMBER. 

every  part  of  the  Pacific  Coast  and  Hawaiian  Islands.  A  visit  to 
this  exhibit  can  not  but  be  most  interesting  and  instructive,  for 
there  will  be  seen  Babcock  &  Wilcox  boilers,  Green's  fuel  econo- 
mizer, New  York  Safety,  Hamilton-Corliss  and  Mcintosh  &  Sey- 
mour engines,  Stratton  separators,  Goubert  heaters,  Snow  steam 
pumps,  Quimby  pumps,  Hyatt  roller  bearings,  Bundy  traps,  Ed- 
miston  filters,   Wheeler  condensears   and   Hopper   purifiers. 

That  the  reader  will  find  something  to  his  advantage  in  visiting 
this  exhibit,  is  unquestioned,  for  novel  devices  of  the  greatest  util- 
ity are  there  shown  and  their  workings  fully  explained.  Among 
these  innovations  special  reference  may  be  made  to  Green's  fuel 
economizer  for  steam  boilers.  Users  of  steam  power  are  fully 
aware  that  in  all  cases,  whatever  the  construction  of  boiler,  a 
large  proportion  of  heat  generated  escapes  by  way  of  the  chimney 
and  that  the  higfhest  possible  degree  of  economy  can  not  be  at- 
tained so  long  as  heat,  which  is  expensively  generated,  is  thus  al- 
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lowed  to  go  to  waste.  Green's  economizer  is  recommended  as  bo- 
ing  specially  adapted  for  utilizing  this  waste  of  surplus  heat  from 
steam  boilers.and  by  placing  it  in  the  main  flue  leading  from  the 
boilers  to  the  chimney  stack,  it  effects,  in  many  cases,  a  saving  of 
over  15  per  cent  of  fuel  by  heating  the  feed  water  to  a  tempera- 
ture very  much  above  the  atmospheric  boiling  point  before  enter- 
ing the  boilers.  This  apparatus  is  already  applied  to  over  150,000 
boilers  which  alone  attests  its  value,  but  in  order  that  an  accurate 

idea,  of  the  saving  it  effects  may  be  conveyed,  the  citing  of  an 
only  two  specific  instances,  may  not  be  amiss.  A  report  of  a  series 
of  tests  lasting  seven  days  and  made  by  the  chief  engineer  of  the 
South  Chicago  Railroad  Company,  which  burns  oil,  shows  that 
Green's  economizer  effected  a  saving  of  15.76  per  cent  of  fuel, 
which  amounted  to  251  gallons  daily.  At  Cheney  Bros.*  silk  works 
at  South  Manchester,  Conn.,  feed  water  enters  the  boiler  at  a 
temperature  as  high  as  295  degrees,  the  value  of  which  will  not  be 
under  estimated  by  an  one  conversant  with  steam  engine  prac- 
tices. 

Among  the  recent  orders  which  Charles  C.  Moore  &  Co.  have 


much  needed  room,  as  the  present  store  is  badly  cramped  with  the 
heavy  stock  carried.  No  further  evidence  is  required  to  demon- 
srate  the  great  popularity  of  this  concern  than  a  simple  reference 
to  its  modest  origin  two  years  or  so  ago,  its  phenominal  growth  in 
a  field  whidh  was,  it  was  said,  already  overcrowded,  and  its  pres- 
ent position  as  one  of  the  leading  electric  supply  houses  of  the  Pa- 
cific Coast.  Its  unprecedented  success  may  be  attributed  to 
prompt  shipments,  moderate  prices,  personal  popularity  and  lib- 
eral use  of  printers'  ink. 


ELECTRIC  POWER  DISTRIBUTION. 


It  has  ceased  to  be  a  question  as  to  whether  electric  lights  shall 
be  installed  in  office  buildings,  apartment  houses,  hotels,  etc.,  and 
whether  power  shall  be  distributed  electrically  about  new  mills, 
factories  and  work  shops.  To-day  the  questions  of  first  impor- 
tance are  what  apparatus  shall  be  used  and  what  system  of  distri- 
bution employed. 

In  selecting  a  dynamo  for  electric  lighting  the  matter  of  tough- 


FIG.  2.    LONGITUDINAL  SECTION  THROUGH  ECONOMIZER  CHAMBER. 


secured  appears  the  contract  for  the  heating  plant  for  the  Roman 
Catholic  Theological  Seminary  at  Menlo  Park,  consisting  of  two 
Babcock  &  Wilcox  boilers  and  special  heating  apparatus  built  by 
tin'  Goubert  Manufacturing  Company.  They  have  also  added 
the  Belmont  school  to  the  list  of  educational  institutions  using 
Babcock  &  Wilcox  boilers;  these  boilers  being  in  use  at  both  Stan- 
ford University  and  the  University  of  California.  Additional 
sales  of  Babccok  &  Wilcox  boilers  have  also  been  made  recently 
to  different  wine  growers  in  Sonoma  Valley  and  to  the  California 
Wine  Growres'  Association. 


GROWING  AND  PROSPERING. 


The  Brooks-Follis  Electric  Company  has  been  incorporated  as 
the  Brooks-Follis  Electric  Corporation,  and  on  September  1  the 
new  corporation  will  enlarge  its  premises  by  also  occupying  the 
si  ore  next  door  at  525  Mission  street,  where  C.  B.  Kaufman  & 
Company  are  at  present  located. 

The  large  quarters  will  give  the  Brooks-Follis  Electric  Company 


ness  and  durability  should  be  given  much  greater  consideration 
than  the  matter  of  the  very  lowest  first  cost.  Especially  where 
two  or  more  dynamos  are  to  be  employed,  the  matter  of  strength, 
and  abaility  to  carry  temporary  overloads  cannot  be  measured 
against  a  trifle  of  first  cost,  which  is  also  true  of  a  dynamo  hav- 
ing a  comparatively  high  efficiency  under  partial  loads. 

With  the  approach  of  darkness  the  load  on  an  electric  light 
plant  increases  with  more  or  less  rapidity,  depending  on  the  char- 
acter of  load.  Where  two  or  more  dynamos  are  employed,  each 
dynamo  should  be  able  to  carry  for  a  reasonable  period  an  overload 
of  25  per  cent,  w-bich  condition  should  be  reached  on  the  first  dyna- 
mo before  the  second  is  thrown  in.  This  is  especially  true  of  di- 
rect-connected dynamo  and  engine  sets,  and  is  conducive  to  the 
best  efficiency' of  the  steaim  plants. 

The  system  of  distribution  of  electricity  for  lighting  are  so  gen- 
erally understood  and  so  thoroughly  developed  that  construction 
firms  of  recognized  reputation  ca.n  be  relied  upon  to  install  plants 
and  wire  buildings  after  well-designed  plans  and  in  a  thoroughly 
satisfactory  manner.    Too  much  importance,  however,  cannot  be 
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given  the  substantial  and  thoroughly  first-class  character  of  the 
entire  installation. 

In  considering  the  type  of  dynamo,  the  system  of  distribution, 
and  the  applications  of  types,  capacities,  speeds  and  methods  of 
control  of  motors  to  be  employed  in  the  distribution  of  power  from 
a  central  station  plant  about  a  city  or  town,  or  from  a  central 
plant  in  a  mill  or  factory  to  the  several  buildings  or  departments 
and  thereafter  to  the  different  machines,  tools,  or  processes,  be- 
comes a  much  more  complex  subject  for  consideration,  each  case 
requiring,  as  a  rule,  individual  analysis  and  treatment,  Suffice  it 
to  say  that  the  Crocker- Wheeler  Electric  Company  have  furnished 
some  of  the  largest  and  most  comprehensive  plants  of  this  charac- 
ter and  have  accumulated  a  fund  of  information  and  data  which 
they  are  always  glad  to  place  at  the  service  of  their  customers. 

It  would  be  impossible  to  here  discuss  adequately  the  best 
methods  to  employ  in  the  distribution  of  power  electrically,  as  the 
conditions  are  so  divirsified  that  no  general  rules  can  be  laid  down 
or  advice  given.  The  Crocker- Wheeler  Electric  Company  should 
he  pleased,  however,  to  have  prospective  users  of  electric  lights  or 
power  tu  consult  with  them  or  with  any  of  their  representative 


pairs,  any  difference  in  first  cost.  It  is  well  and  carefully  manu- 
factured and  tough  and  will  outlast  90  per  cent  of  the  apparatus 
on  the  market.  In  general  this  standard  apparatus  may  be  classed 
as  of  the  bi-polar  type  for  size  10  and  under  and  of  the  multi-polar 
type  for  size  15  and  over,  special  types  being  manufactured  to  suit 
special  applications  or  purposes  as  occasion  demands. 

The  pole  pieces  and  fields  of  all  apparatus  of  size  5  and  over  are 
made  of  soft  cast-steel,  and  below  size  5  of  drop-forged  soft  iron. 
The  matter  of  starting  boxes,  controllers  and  rheostats,  as  well  as 
complete  systems  of  motor  control,  have  been  given  earnest  atten- 
tion, to  the  end  that  we  are  able  to  offer  absolutely  the  best  in 
these  respective  lines. 

The  illustrations  presented  herewith  illustrate  special  applica- 
tions of  Crocker- Wheeler  motors  and  when  it  is  thought  how  few 
of  the  extensive  manufacturing  industries  of  the  Pacific  Coast 
have  thus  far  made  any  effort  toward  eliminating  the  enormous 
losses  of  power  due  to  belting  and  long  lines  of  shafting,  it  is  sur- 
prising that  more  such  special  applications  are  not  to  be  seen.  The 
illustrations  are  reproduced  from  photographs  showing  the  use  of 
Crocker- Wheeler  motors  in  a  rolling  mill  and  in  a  press  room,  and. 


The  Direct  Driving  of  Printing  Presses. 


selling  agents,  tthat  there  may  be  placed  at  their  disposal  the 
results  of  long,  varied  and  successful  experience  in  this  line. 

While  methods  of  application  and  use  in  individual  cases  may 
not  be  discussed,  several  of  the  features  which  make  the  Crocker- 
Wheeler  apparatus  superior  to  all  others,  may  be  made  clear. 

The  Crocker-Wheeler  dynamos  and  motors  constitute  machinery 
that  is  of  the  highest  practical  efficiency  at  full  load  and  is  cap- 
able of  carrying  its  rated  load  continuously  and  considerable  over- 
loads for  short  periods  comfortably.  The  mechanical  and  electri- 
cal design  of  the  apparatus  is  such  that  it  is  exceptionally  efficient 
through  the  entire  range  of  load.  As  the  average  load  on  a  mo- 
tor is  seldom  more  1han  one-half  of  its  capacity,  the  matter  of 
high  efficiency  at   partial  loads  can  not  be  too  highly  considered. 

A  Crocker- Wheeler  motor  was  recently  installed  in  place  of  one 
of  another  make,  the  parties  using  the  motor  having  added  in  the 
meantime  about  15  per  cent  more  machinery.  This  motor  was  op- 
erated from  a  central  station  circuit  through  a  meter,  and  since 
starting  the  new  motor  the  meter  bills  have  been  greatly  reduced, 
even  with  the  added  machinery.. 

Crocker-Wheeler  apparatus  costs  little  if  any  more  than  appar- 
atus not  so  good  and  will  soon  save,  in  operating  expenses  and  rc- 


incidentally.  it  is  not  possible  to  find  more  trying  duty  for  an  elec- 
tric motor  to  perform  than  these  equipments  which  are  new  satis- 
factorily operating. 

Detail  dimensions,  prints,  capacities,  speeds,  weights  and  the 
lowest  possible  net  prices  will  be  furnished  on  application  to  the 
Abner  Doble  Co.,  San  Francisco,  who  are  the  representative  sell- 
ing agents  of  the  Crocker- Wheeler  Electric  Co.,  for  the  Pacific 
Coast. 


A  BABY  ARC  LAMP. 

Among  the  novelties  recently  brought  out  is  something  new  in 
the  way  of  an  enclosed  carbon  lamp  giving  500  candle  power  and 
consuming  1%  amperes  at  100  volts.  The  lamp  is  made  in  two 
styles,  for  indoor  service  and  water  proof  for  outdoor  use.  The 
indoor  type  is  handsomely  finished  in  lacquered  brass  and  has  a 
length  of  about  20  inches  over  all.  The  carbons  have  a  life  of  150 
hours  and  the  lamps  are  made  for  either  direct  or  alternating  cur- 
rent service.  Enough  carbons  are  furnished  with  each  lamp  to 
last  1000  hours.  These  lamps  are  manufactured  by  the  Brooks- 
Follis  Electric  Corporation,  which  will  be  pleased  to  correspond 
with  any  one  desirous  of  further  information  or  prices. 
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New  uses  for  electricity  are  constantly  being  discovered.  A  fish 
dealer  runs  a  wire  up  through  his  counter  and  shoves  it  into  a 
huge  block  of  fish,  and  then  labels  it  "Electric  Fish."  Any  one 
curious  enough  to  touch  the  fish  with  his  fingers  receives  a  very 
perceptible  shock,  which  convinces  him  that  the  fish  is  correctly 
labled.  Yesterday  a  local  dealer  in  pickles,  who  has  a  dozen  varie- 
ties in  pans  set  on  top  of  the  different  casks,  had  a  wire  run  along, 
with  a  little  branch  of  copper  wire  running  into  each  pan.  This 
charged  the  pan  so  that  any  one  putting  a  finger  in  the  pan  to  sam- 
ple one  received  a  smart  shock.  Just  whether  this  was  intended  to 
keep  people  from  sampling  the  pickles  or  as  a  joke  on  those  who  ia- 
tended  to  do  so,  is  not  known;  but  after  putting  a  finger  near  one 
pan  no  one  attempted  to  touch  another.  If  one  took  up  the  pan  or 
put  his  hand  on  the  pickles  he  received  no  noticeable  shock,  but 
the  sensitive  end  of  a  finger  put  near  a  pickle  received  a  rather 
unpleasant  jar. — Portland  Oregonian. 

The  assured  and  all  but  completed  purchase  of  street  rail- 
ways constituting  at  least  three-fourths  of  the  facilities  of  bhe 
kind  now  possessed  by  Los  Angeles,  by  a  foreign  syndicate 
wlith  an  outlay  of  capital  in  excess  of  '$4,000,000,  affords  the 
best  testimony  to  the  solidity  of  this  city  and  the  confidence 
existing  abroad  in  its  future  we  have  had  in  a  long  time. 
Such  an  investment  would  be  particularly  noticeable  in,  and 
be  received  with  the  warmest  kind  of  self  congratulation  by 
any  of  the  largest  cities  of  the  union.  The  magnitude  of  the 
amount  establishes  the  high  degree  of  the  faith  of  the  invest- 
ors, and  the  fact  that  the  latter  are  entire  strangers  to  this  city 
and  are  not  swayed  'by  any  feeling  of  local  pride  or  influenced 
by  a  desire  to  bolster  up  investments  already  made  here,  but 
that  as  a  cold,  independent  business  proposition,  they  selected 
out  of  the  numberless  enterprises  competing  for  the  favor  of 
capital,  many  of  which  are  offered  by  cities  of  greater  influence 
and  supposedly  wider  fame  than  Los  Angeles,  one  in  this 
city,  cannot  fail  to  yield  abundant  satisfaction  to  all  interested 
in  the  progress  of  our  community.  The  incident  clearly  shows 
that  Los  Angeles  has  been  listed  in  the  mind  of  the  capitalistic 
world  with  the  cities  that  are  to  win. — Los  Angeles  Herald. 

Saturday  afternoon  the  clouds  hung  heavy  in  the  skies  that 
seemed  to  reach  but  a  short  distance  in  any  direction  on  the 
comipass  from  Marysville.  They  lowered  at  about  4  o'clock, 
and  the  roar  of  thunder  was  terrific.  So  terrible  in  many 
instances  as  to  alarm  the  native  Californians.  Then  came  the 
flashes  of  lightning.  It  was  of  the  forked  or  chain  variety,  and 
its  playful  proximity  was  not  desirable.  Such  thunder  and 
lightning  passed  beyond  the  ken  of  the  "oldest  inhabitant," 
and  the  returns  from  points  'beyond  the  city  are  anxiously 
awaited.  In  this  city  the  lightning  did  some  damage  to  the 
telephone  and  electrical  wires,  and  in  one  instance  spent  the 
a-wlfulness  of  its  force  on  a  tree  and  shed.  This  was  at  the 
residence  of  William  Leech  on  B  and  Thirteenth  streets.  His 
wife  and  aughter  were  sitting  on  the  back  porch  at  a  few  min- 
utes before  6  o'clock.  They  were  not  frightened  at  the  frolic- 
some lightning  until  all  at  once  there  was  a  sound  and  a 
flash  that  was  so  near  and  so  awful  as  to  almost  fasten 
them  to  the  floor.  Investigation  then  showed  the  lightning 
had  torn  a  heavy  door  from  a  carriage  house  and  splintered 
the  6x6  timbers  on  which  it  hinged.  Parts  of  the  door  were 
scattered  all  over  the  yard.  Nearer  the  house  and  not  twenty 
feet  from  where  they  were  sitting  the  bark  was  peeled  off  a 
limb  of  a  big  walnut  tree,  and  a  dozen  or  more  small  birds 
were  killed  and  dropped  to  the  ground.  This  performance  is 
said  to  be  the  first  of  its  kind  on  record  in  Marysville — 
Marysville  (Cal.)  Appeal. 
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The  regulation  of  water  power  eniploj-ed  in  the  op-  The  true  function  of  a  water  wheel  governor  was 
eratiou  of  dynamo-electric  machinery  has  ever  been  very  happily  described  in  Mr.  Mark  A.  Replogle's  re- 
al cause  of  grave  concern  and  it  is  safe  to  say  that  at  cent  contributions  to  these  columns*  on  "The  Govern- 
the  present  time  a  great  majority  of  stations  so  driven  ment  of  Water  rower"  in  which  he  said,  "a  good  gov- 
are  experiencing  more  or  less  difficulty  in  the  govern-  ernor  can  only  play  the  part  of  an  honest  judge;  evi- 
ing  of  their  water  wheels.  So  universal  has  been  the  deuces  of  strife  in  the  form  of  changes    in  load     are 


THE    LIGHTHIPE    GOVERNOR— Front    View. 

complaint  from  this  source,     and     so     general     have  placed  before  it;  facts  of  design  and  construction  are 

been  the  investigations     into     the    intricacies  of  the  placed  at  its  disposal;  the  unerring     laws  of  physics 

problems  presented  that  the  descriptions  of  new  and  aiv  brought  to  hear  on  each  new  case, and  honest  judg- 

meritorious  devices  presenting  epoch-marking  innova-  ment  is  meted  out  in   the  form   of  speed  or     govern- 

tions  concerning  the  government  of  water  power,  can-     

not  but  be  gratefully  received.  *voi.iv,  pp.49  ana  79, 
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ment  of  the  plant,  and  no  jury  or  Supreme  Court  can 
yet  aside  the  verdict.'' 

Hitherto  and  in  general,  the  prevailing  principle  up- 
on which  water  wheel  regulators  hare  been  con- 
structed has  been  virtually  that  of  the  steam  engine 
governor,  in  which  the  slowing  down  or  acceleration 
of  speed  opens  or  closes  the  throttle  sufficiently  to  re- 
store the  engine  to  its  normal  rate  of  revolution.  Ob- 
viously, therefore,  a  marked  variation  in  speed  must 
occur  before  the  governor  can,  so  to  speak,  take  its  cue 
and  act  its- part.  This,  of  course,  consumes  an  ap- 
preciable interval  of  time  which  is  further  enhanced 
by  the  time  taken  by  the  governor  in  acting,  the  lat- 
ter interval  being  quite  material  owing  to  the  means 
adopted  for  overcoming  see-sawing.  Concisely  stated, 
in  the  form  of  governors  now  generally  used,  the  evil 
of  variation  in  the  speed  of  the  prime  mover  must 
have  actually  occurred  before  the  governor  can  com- 
mence to  correct  it.  To  perceive  a  coming  variation 
before  its  advent  is  a  desideratum,  and  this  idea 
forms  the  basis  of  two  water  wheel  regulators  that 
have  recently  been  developed  in  San  JF rancisco.  One 
of  these  governors — the  Girard — is  entirely  me- 
chanical in  operation  and  is  actuated  by  any  varia- 
tion in  the  armature  speed  with  practical  independ- 
ence from  the  speed  of  the  water  wheel,  even  though 
to  all  intents  and  purposes  directly  connected  to  it. 
The  other  governor— The  Lighthipe  electric — is  actu- 
ated by  any  variation  in  the  ampere  output  of  the 
generator,  and  it  is  believed  to  be  more  ready     and 


The  Girard  Fly-wheel  Governor. 


Ram,  Nozzle  and, Pass-By  Equipment  of  the 
Girard  Governor. 

quick  in  action  than  any  governor  heretofore  in  use. 
That  these  two  governors,  particularly  the  latter,  pre- 
sent distinctive  features  which  most  nearly  satisfy 
the  requisites  of  an  ideal  governor,  will  be  evident  in 
the  description  of  them.  That  the  workings  of  these 
governors  may  be  clearly  understood,  it  is  advisable 
to  describe  first  the  mechanical  regulator,  whence 
may  be  followed  more  readily  the  principles  and  op- 
eration of  the  Lighthipe  governor. 

The  Girard  governor,  briefly  described  on  page  S'J 
of  this  volume,  presents  to  the  person  acquainted 
with  steam  engine  practice  the  appearance  of  the  or- 
dinary form  of  shaft  governor,  but  that  it  is  not  such 
will  be  evident  upon  an  examination  of  the  accom- 
panying illustrations.  Its  mode  of  action  is  best  de- 
scribed by  reference  to  the  outline  drawing  which  is 
here  reproduced.  The  main  water  wheel  shaft  ex- 
tends for  a  short  distance  into  the  hub  of  the  fly 
wheel  and  is  a  free  fit  therein,  that  is,  were  it  not  for 
the  governor  fittings  the  fly  wheel  would  be  mounted 
upon  the  shaft  as  an  idle  pulley.  This  fly  wheel 
is  attached  by  an  insulated  flanged  coupling  direct  to 
the  generator  shaft,  and  being  bolted  rigidly  thereto 
consequently  always  revolves  therewith.  Clearly  then 
the  function  of  the  fly  wheel  is  to  increase  the  capaci- 
ty of  the  armature  for  storing  rotative  energy,  and  as 
will  be  shown,  the  fly  wheel  and  armature  combina- 
tion is  not  rigidly  coupled  to  the  water  wheel  shaft 
and  moreover  any  increased  tortion  in  the  shaft  owing 
to  an  increased  load,  or  vice  versa,  is  mechanically 
communicated  to  the  nozzles  before  the  speed  of  the 
water  wheel  can  have  been  materially  affected. 

On  the  water  wheel  shaft  is  keyed  a  double  crank 
which  has  at  the  extremities  of  its  two  arms,  crank 
pins  and  links  affording  connection  between  the  term- 


September,   1897] 


THE  JOURNAL  OF  ELECTRICITY. 


in 


hmls  of  the  double  crank  and  the  swing  levers  as  will 
be  seen  in  the  illustration  on  page  110,  but  which  is 
more  clearly  shown  in  the  outline  drawing  on  page 
111.  The  two  swing  levers  are  attached  to  the  fly 
wheel  at  -one  of  the  ends  of  each,  while  their  opposite 
ends  carry  adjustable  weights  and  the  levers  are 
drawn  together  by  means  of  tension  springs  located 
at  equal  distance  on  each  side  of  the  shaft.  Rigid 
stops  are  provided  on  the  inner  rim  of  the  fly  wheel  to 
prevent  the  levers  from  drawing  too  close  to  the 
shaft,  and  when  revolved  the  outward  throw  of  the 
levers  due  to  centrifugal  force  is  limited  by  the  outer 
end  of  the  levers  coming  into  contact  with  the  inner 
surface  of  the  wheel  rim. 

The  oil  cup  appearing  in  the  illustration  on  page  110 
is  mounted  on  a  slip  collar  on  the  shall  and  the  slip 
collar  is  actuated  forward  or  backward  bv  means  of 


Details  of  the  Gieaed  Govicenoe. 

links  and  bell  crank  levers  connected  to  the  governor 
levers  through  the  links  L.  and  L. ;  in  the  diagramalic 
illustration.  The  motion  of  this  slip  collar  is  carried 
under  the  water  wheel  by  means  of  the  lever  shown, 
to  the  balance  valve  of  the  hydraulic-  cylinder  ap- 
pearing in  the  illustration  on  page  110,  which  is  thus 
controlled  so  as  to  open  or  close  the  nozzles  and  by- 
pass valve  of  the  main  wheels,  as  may  be  required. 

The  Grirard  water  wheel  installation  here  described 
is  that  of  the  Tower  Development  Company  of  Baker- 
field,  Cal.,  which,  as  stated  heretofore,*  consists  of 
two  double  sets  of  14-inch  Girard  wheels,  each  wheel 
of  each  such  double  set  being  supplied  by  seven  rec- 
tangular jets  so  controlled  by  the  governor  that  as  the 
orifices  are  closed  by  the  rocker  valve  cut-off  mechan- 
isms, the  orifice  of  the  by-pass  valve  is  correspondhig- 

*Vol.  Iv,  p.  85,  et.  seq. 


ly  opened,  and  vice  versa.  The  arrangement  there- 
fore admits  of  no  saving  in  water,  but  precludes  any 
possibility  of  water  ram  in  the  pipe  line. 

The  Girard  water  wheel  plant  referred  to  was  sold 
under  the  guarantee,  that  upon  a  sudden  variation  of 
load  amounting  to  25  per  cent  in  either  direction,  tli 
variation  in  speed  resulting  therefrom  should  not  ex- 
ceed 5  per  cent  from  the  normal  speed.  During  the 
past  month  the  wheels  were  subjected  to  tests  for  reg- 
ulation by  Messrs.  Cobb  &  Hessmeyer,  acting  as  hy- 
draulic and  mechanical  engineers  for  the  Power  De- 
velopment Company,  and  the  results  obtained  are 
subjoined.  Standard  tachometers  were  used  and  the 
variations  given  are  maximum,  above  or  below  from 
the  normal  speed  of  257  revolutions  per  minute.  These 
variations  were  momentary  in  either  direction  and  in 
no  instance  did  the  interval  of  time  required  for  the 
normal  speed  to  be  restored,  exceed  two  seconds.  The 
results  were  as  follows: 

First  test:  On  an  increase  of  load  from  5-10  load  to 
7-16  load;  maximum  decrease  7  r.  p.  in.,  maximum  in- 
crease 8  v.  p.  m. 

Second  test:  On  increasing  the  load  from  7-16  load 
to  1-2  load;  maximum  decrease  9  r.  p.  in.,  maximum 
increase  3  r.  p.  m. 

Third  test:  On  an  increase  of  from  1-2  load  to  3-4. 
load;  maximum  decrease  12  r.  p.  m.,  maximum  in- 
crease 5  r.  p.  m. 

Fourth  test:  On  an  increase  of  from  1-2  load  to  3-4 
load  fa  repetition  of  test  3;)  maximum  decrease  12  r.  p. 
m.,  maximum  increase  5  r.  p.  m. 

Fifth  test:  On  a  decrease  from  3-4  load  to  1-2 .load; 
maximum  increase,  lo  r.  p.  in.,  maximum  decrease  10 
r.  p.  m. 

Sixth  test:  On  a  decrease  from  8-4  load  to  3-8  load; 
maximum  increase  15  r.  p.  m.,  maximum  decrease  12  r. 
p.  m. 

Seventh  test:  On  a  decrease  of  from  3-8  load  to  0 
load;  maximum  increase  13  r.  p.  m. 

It  should  be  clearly  understood  that  as  slated  the 
sjieed  variations  recorded  show  the  maximum  varia- 
tions indicated  by  the  tachometer  and  that,  in  the 
fifth  test,  for  instance,  when  in  carrying  a  three- 
quarter  load,  the  load  was  suddenly  decreased  to  a  1-2 
load,  the  speed  momentarily  increased  to  270  revolu- 
tions, (i.  e.,  13  above  normal,)  and  then  dropped  to  247 
revolutions,  or  10  below  normal  before  returning  to 
the  normal  speed  of  257  r.  11.  in.,  all  of  which  was  ac- 
complished during  an  interval  of  two  seconds.  In 
this  test  the  sudden  variation  in  load  amounted  to  ■'.'■'> 
1-3  per  cent,  yet  the  momentary  variation  in  speed  was 
but  5  6-100  per  cent,  which  more  than  satisfies  the 
guarantee. 

Here  should  be  noted  the  feature  wherein  the  Oi- 
rard  principle  of  governing  is  a  material  step  in  ad- 
vance of  all  others  of  the  ordinary  type,  namely,  in 
that  the  power  of  the  water  wheel  is  transmitted  to 
the  generator  shaft  through  a  system  of  springs  and 
levers  that  change  in  relative  positions  according  to 
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the  amount  of  load  or  to  any  variation  in  it,  and 
which  springs  and  levers  instantly  control  the  water 
with  mechanical  infallibility  before  the  speed  of  the 
water  wheel  Las  been  altered.  The  Girard  governor 
is  neither  more  nor  less  than  a  transmission  dynamo- 
meter of  the  tortion  type  which  admits  of  sufficient 
flexibility  between  the  water  wheel  and  the  generator 
shaft  to  enable  any  variations  in  the  speed  of  the  arm- 
ature to  be  transmitted  direct  to  the  nozzels  before 
such  variations  have  had  time  to  affect  the  speed  of 
The  water  wheels.  The  advantage  of  this  arrange- 
ment over  the  one  almost  universally  prevalent 
wherein  the  governor  is  actuated  by  a  positive  varia- 
tion in  the  speed  of  the  water  wheel,  is  apparent. 
In  the  Lighthipe  water  wheel  governor,  which  is  the 


solonoid,  weighing  but  a  few  pounds  and  which  is 
normally  at  nest,  or  the  rotation  of  the  armature- 
water  and  fly-wheel  combination  normally  having  a 
stored  energy  ofttimes  reaching  thousands  upon  thou- 
sands of  foot-tons?  In  these  ideas  are  embodied  the 
underlying  principles  of  the  Lighthipe  governor. 

Marked  improvements  have,  been  made  in  many  de- 
tails in  the  first  form  of  the  Lighthipe  governor 
which  was  installed  early  in  the  summer  of  1896  in  the 
power  plant  of  the  Tuolumne  County  Elecetric  Power 
&  Light  Company,  of  Sonora,  Cal.* 

This  plant  is  still  in  operation  with  perfect  satis- 
faction and  since  its  installation  has  never  failed  to 
perform  its  duty  without  a  single  interruption  of 
whatever  nature.  The  latest  Lighthipe  governor  in- 
stalled, however,  and  which  is    illustrated    herewith, 
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i mention  of  Mr.  J.  A.  Lighthipe,  chief  engineer  of  the 
Pacific  Coast  offices  of  the  General  Electric  Company, 
the  actuation  of  the  governor  is  had  at  the  very 
source  of  the  variation  in  speed,  namely,  by  and  from 
any  increase  or  decrease  in  the  electrical  output  of  the 
generator,  even  before  the  speed  of  the  armature  can 
have  been  affected  therefrom.  In  fact,  as  will  appear, 
the  actuating  mechanism  of  the  Lighthipe  governor,  as 
well  as  that  of  the  armature,  water  wheel  and  fly 
wheel  combination  are  caused  to  vary  from  their 
normal  position  and  speed  respectively,  by  the  one 
simple  cause  evidenced  in  a  change  of  amperage,  or, 
in  other  words,  by  a  change  of  load.  Which,  there- 
fore, it  may  be  asked,  will  more  promptly  respond  to 
any  change  of  amperage,  the  core  of    the     governor 


is  now  governing  the  power  plant  of  the  Alaska 
Treadwell  Gold  Mining  Company,  at  Douglas  Island, 
Alaska.  Briefly  described,  it  consists  of  a  fly  ball 
Governor,  belt-driven  direct  from  the  main  shaft  and 
whose  sensitiveness  is  perfected  by  means  of  a  lever 
controlled  by  the  core  of  a  solonoid  that  is  cut  into 
one  side  of  the  main  circuit.  The  lever  so  actuated 
carries  contact  points  making  or  breaking  a  battery 
circuit  controlling  a  brake  and  an  electro-magnetic 
double-pole,  double-throw  motor  circuit  switch,  by 
means  of  which  the  one-  half  kilowatt  Edison  bi-polar 
series  wound  motor  is  operated  in  either  direction. 
The  armature  shaft  of  this  motor  is  coupled  direct  to 

*  For  a  description,  see  Jouunal  OF  EljjotbICITV  for  August,  1896,  Vol.  3, 
No.  S,  p.  38. 
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a  strew  on  which  is  a  travelling  nut  with  toggle  con- 
nected to  the  water  governing  device,  be  it  butterfly 
valve,  deflector  or  hood. 

To  more  minutely  describe  the  Lighthipe  governor, 
the  double-pole  double-throw  motor  switch  is  con- 
trolled in  its  action  by  a  lever  attached  directly  to  the 
ball  governor,  the  lever  extending  18  ins.  or  more  so  as 
to  gradually  magnify  the  motion  on  the  vertical  rod  of 
the  governor.  This  lever  carries  the  current  to  two 
contact  points,  the  upper  point  energizing  one  set  of 
magnets,  shown  on  page  112,  throwing  the  main 
double-pole  double-throw  switch  in  one  direction,  and 
the  lower  contact  point  throwing  the  switch  in  the 
other  direction,  reversing  the  motor. 

Attached  to  a  travelling  nut  on  the  screw  extension 
of  the  armature  shaft  is  a  toggle  working  an  adjust- 
able wedge  that  raises  and  lowers  the  contact  points 
as  the  gate  is  opened  or  shut.  This  adjustable  relay 
prevents  all  tendency  to  see-saw. 

Directly  over  the  contact  lever  is  a  solonoid  con- 
nected in  series  with  one  lead  of  the  generator  cir- 
cuit, the  pull  of  which  is  directly  in  proportion  to  the 
load  on  the  machine.  The  effect  of  this  is  to  pull  di- 
rectly against  the  centrifugal  force  of  the  balls  of  the 
governor,  which  makes  contact  immediately  without 
waiting  for  any  actual  change  of  speed  to  occur.  It 
also  has  a  tendency  to  make  the  water  wheel  run  faster 
at  full  load  than  at  light  load,  and  is  in  direct  opposi- 
tion to  the  action  of  the  relay,  which  as  it  changes  the 
points  of  contact,  tends  to  run  the  generator  slower 
at  lull  load.  The  pull  of  this  solonoid  can  be  varied 
by  an  adjustable  shunt. 

At  each  end  of  the  screw  is  an  automatic  cut-out 
and  reverse  switch  introduced  into  the  leads  of  the' 
double  throw  switch  magnets  that  and  by  means  of 
which  the  current  is  cut  from  off  the  switch  magnets 
when  the  nut  has  reached  either  end  of  the  screw. 
This  feature  was  introduced  to  keep  the  nut  from 
jamming  at  the  end  of  the  screw  in  event  of  the  shut- 
ting off  of  the  water  by  the  hand  gate,  when  the  gov- 
ernor keeps  calling  for  more  water  to  keep  its  speed, 
or  at  time  of  extreme  overload. 

Connected  directly  on  to  the  frame  of  the  shaft  is  a 
small  electric  brake  which  is  "on"  at  all  times  while 
the  motor  is  at  rest.  It  works  directly  from  an  adj us- 
able spring  on  the  top  and  its  action  depends  on  a 
magnet  in  series  with  the  motor.  This  action  is  as 
follows:  As  soon  as  the  current  is  introduced  into 
Hie  motor  by  means  of  the  double  throw  switch,  the 
magnet  releases  the  brake  by  pulling  against  the  ad- 
justable spring  on  the  top.  On  the  release  of  the 
switch  the  circuit  of  the  magnet  opens,  releasing  the 
spring  which  immediately  applies  the  brake  and  stops 
the  armature. 

The  electric  circuit  for  the  operation  of  the  motor 
switch  magnets  and  the  brake  magnet  is  taken  from  a 
primary  battery  consisting  of  about  ten  cells  of  com- 
mon zinc  carbon  elements  with  a  sal-ammoniac  solu- 
tion.    These  are  put  in  serits  with  one  or  more  incan- 


descent lamps,  depending  on  the  voltage  of  the  gener- 
ator, which  keeps  the  battery  under  constant  charge. 
In  fact,  the  zinc  carbon  elements  are  used  directly  as 
a  storage  battery  without  the  troubles  attending  the 
lead-sulphuric  acid  type  of  accumulators.  Using 
such  a  small  number  of  cells  enables  the  bringing  of 
the  two  contact  points  at  the  end  of  the  lever  to  with- 
in 1-32  of  an  inch  of  the  contact  tip  on  the  end  of  the 
lever,  which  in  turn  permits  of  great  delicacy  of  ad- 
justment. 

The  advantage  of  using  a  series  motor  direct  for 
power  is  that  if  there  is  a  slight  change  of  load  and  a 
small  call  for  water,  the  movement  is  made  slowly. 
If,  on  the  other  hand,  a  sudden,  heavy  overload  is 
placed  on  the  generator,  the  motor  accelerates  in 
speed  very  rapidly  and  effects  close  regulation  without 
excessive  weight  of  fly  wheel.  As  minor  advantages 
might  also  be  given  the  readiness  with  which  it  may 
be  started  and  reversed,  and  the  fact  of  there  being  no 
power  used  in  the  governor  except  when  actual  ly 
moving  the  gate.  By  using  the  combined  action  of 
the  solonoid  and  relaying  the  contact  points,  results 
in  regulation  are  accomplished  that  have  never  be- 
fore been  reached. 

All  details  have  been  carefully  worked  out  and  tried 
for  the  application  of  the  Lighthipe  governor  to  any 
class  of  electric  generator,  whether  for  direct  or  alter- 
nating current  work.  In  the  latter,  the  solonoid  is 
supplied  with  current  from  the  secondary  windings 
of  a  transformer,  the  primary  of  which  consists  of  a 
few  turns  of  heavy  wire  cut  into  the  main  circuit  of 
the  generator  in  series. 
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THE  LINE  INSULATION  OF  16,000  VOLTS.* 


By  Dr.  C.  H.  Van  Norden. 

(A  paper  read  before  the  Santa  Cruz  Convention  of  the  Pacific  Coast  Elec- 
tric Transmission  Association.  August  17,  1897.) 

The  problem  of  long  distance  transmission  of  power 
electrically  is,  of  course,  solely  a  question  of  high  volt- 
age and  the  satisfactory  insulation  of  copper  conduc- 
tors.    We  are  in  this,  simply  imitating  nature's  thun- 
derstorm methods  and  at  the  same  time  attempting  to 
avoid  her  erratic  practice  of  reckless  conduction  and 
haphazard  discharge.     Indeed,  the  first  human  inter- 
meddling in  long  distance  transmission  was  simply  an 
endeavor,  by  lightning  rods,  to  attract,  restrain    ami 
conduct  to  earth,  the  sportive    thunderbolt,     regard- 
less of  the  solemn  declaration  of  the  poet  that 
"     .     .     .     .     Lightning  does  the  will  of  Ood 
And  from  its  force  nor  doors  nor  locks. 
Can  shield  you;*' 
and  we  are  reminded  comically  of  the  protest  of  Abbe 
Xollet  and  his  set  in  France,  against  Benjamin  Frank- 
lin's proposal  to  protect  buildings  from  the  thunder- 
storm, which  protest  was  in  effect,  that  "to  ward  off 
Heaven's  lightnings  was  as  impious  as  for  a  child  to 
shield  itself  from  the  chastening  rod  of  a  father." 

*  Copyrighted  1897.  by  the  Journal  of  Electricity, 
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Our  commercial  currents  begin  to  approximate  to 
the  lightning's  potential,  but  we  are  furnished  with 
the  very  best  possible  lines  of  least  resistance  and 
with  the  fewest  and  least  feasible  outlets  for  escape 
by  the  war.  Our  thunderbolts  are  arc  lights,  incan- 
descent lamps  and  the  torque  on  the  shafts  of  motors. 
We  play  Jupitoi  with  results  that  would  have  immen- 
sely astonished  the  Roman  augurs,  and  Heaven  does 
not  in  consequence  frown  upon  our  impiety.  The 
problem  of  high  potential  has  been  solved  in  trans- 
formers and  high  tension  generators.  Insulation, 
however,  is  a  less  satisfactory  field  of  experiment  and 
experience.  To  conduct  even  lightning  is  easy 
enough,  but  to  prevent  the  leakage  of  a  current  of 
only  a  few  thousand  volts  is  difficult. 

The  following  will  simply  give  the  solution  of  the 
problem  of  insulation  as  attempted  by  the  Central 
California  Electric  Company,  together  with  experi- 
ments accumulated: 

The  transmission  line  of  the  Central  California 
Electric  Company  extends  from  Newcastle,  in  Placer 
County,  in  a  nearly  straight  course  southwesterly  to 
the  City  of  Sacramento  and  is  a  trifle  more  than 
twenty-eight  miles  long.  For  the  first  five  miles  the 
poles  are  of  thirty  foot  sawed  redwood  and  for  the  re 
mainder  of  the  distance  they  are  of  forty  foot  Wash- 
ington cedar.  The  cross  arms  are  five  feet  long  and 
carry  two  pins  of  oak,  three  and  one-half  feet  apart. 
A  third  pin  is  bolted  on  to  a  V-shaped  iron  strap, 
which  latter  is  double  lag-screwed  into  the  top  of  the 
pole  and  thus  the  pins  form  on  each  pole  an  equilate- 
ral triangle.  Three  wires  form  the  current  and  these 
are  spiraled  every  mile. 

The  voltage  at  the  power-house  is  but  a  little  under 
16,000  and  insulators  were  selected  from  the  petti- 
coated  porcelain  variety.  They  are  of  the  familiar 
Locke  pattern,  having  enameled  surfaces  and  three 
petticoats,  the  middle  of  which  is  longer  than  the 
other  two.  and  the  wires  were  fastened  in  the  regula- 
tion way  on  the  top  groove,  except  where  there  was 
likely  to  be  a  lateral  strain,  in  which  case  they  were 
tied  against  the  off  side.  At  sharp  corners  there  was 
substituted  for  the  entire  iron  arrangement  of  the  top- 
most pin,  a  block  placed  out  of  equilateral  on  the  side 
of  the  apex  of  the  pole  opposite  the  strain.  In  places 
the  high  potential  wires  come  within  eight  inches  of 
each  other,  but  without  tendency  to  arc. 

Only  three  annoyances  have  developed  in  connec- 
tion with  this  arrangement,  viz: 

First — Some  of  our  petticoats  have  been  shot  off  by 
unprincipled,  malevolent  or  thoughtless  sportsmen — 
an  evil  which  was  easily  remedied  by  the  posting  of  a 
reward  notice  on  every  fifth  pole. 

Second — A  few  insulators  (we  are  not  sure  of  more 
than  seventeen)  were  seriously  defective  on  surface 
and  split  off  and  broke  up  under  the  stress  of  poten- 
tial. 

Third — A  number  of  poles  with  defective  insulators 
were  burned  in  whole  or  in  part,  owing  to  the  pres- 
ence of  sap,  which  acted  as  a  conductor  to  the  ground. 
It  will  be  well  to  remark  here  that  our  line  "was 
erected  in  two  different  divisions  full  a  year  apart, 
the  first  eight  miles  to  Rocklin  having  preceded  the 
remaining  twenty  miles  to  Sacramento  .  by  fully  a 
year.  The  poles  of  1S96  up  to  the  beginning  of  the 
present  dry  season,  were  still  more  or  less  green. 
The  burning  always  occurred  in  these  and  the  defect 
was  invariably  in  the  topmost  insulator  when  the 
ground  was  wet.  The  current  escaped  through  slight 
cracks  in  the  enamel  and  crossing  the     spongy,  wet. 


inner,  porcelain,  followed  the  iron  of  the  V-shaped 
support  and  penetrated  the  cedar  by  the  lag  screws  to 
rind  in  the  sap  a  good  conductor  to  the  moist  ground. 
This  thread  of  current  heated,  charred  and  consumed 
the  inflammable  wood.  Probably  a  dozen  poles  were 
wholly  or  in  part  destroyed,  but  strange  to  say,  this 
seldom  caused  serious  disarrangement  to  the  wires  or 
interruption  to  the  service.  Indeed,  we  generally 
learned  of  the  untoward  occurrnces,  not  from  our 
switchboard  instruments,  but  from  locomotive  engi- 
neers and  freight  car  conductors,  or  from  telephone 
messages  from  villages  in  the  vicinity  of  the  disaster. 
No  pins  have  been  burned  or  even  charred  by  play  of 
rain  drops  or  through  spider  webs,  and  this  is  doubt- 
less owing  to  the  length  of  the  middle  petticoat. 

We  have  found  that  by  the  assistance  of  a  portable 
telephone  a  defective  insulator  can  be  exchanged 
with  a  shut  down  on  the  line  of  from  five  to  nine  min- 
utes. The  entire  pole  line  is  inspected  and  every  insu- 
lator scrutinized  each  day. 

Our  firm  conviction  is  that  30,000  volts  can  be  easily 
restrained  with  our  present  insulators,  provided  the 
pins  are  of  approved  materials  or  that  both  arms  and 
pins  are  boiled  in  paraffine  and  then  soaked  in  P.  &  P>. 
paint.  The  poles  should  be  of  redwood  because  this 
will  endure  a  higher  degree  of  heat  than  cedar  with- 
out combustion,  not  to  speak  of  the  fact  that  redwood 
offers  for  the  same  reason  greater  resistance  to  stub- 
ble and  forest  fires. 

In  conclusion  we  believe  that  the  art  of  insulation  is 
in  its  incipiency  and  we  see  no  reason  to  doubt  that 
much  higher  potential  than  30,000  volts  can  and  will 
be  used  and  controlled. 


INSULATORS    FOR   ELECTRIC   POWER    TRANS- 
MISSIONS.* 


By  T.  A.  W.  Shock. 

(A  paper  read  before  the  Sr.nta  Cruz  Convention  of  the  Pacific  Coast  Elec- 
tric Transmission  Association,  August  17,  1897.) 

The  advent  of  electric  transmission  of  power  into 
the  electrical  field  has  made  the  question  of  line  insu- 
lation considerable  of  a  study.  The  possibilities  of  a 
shut  down,  especially  in  instances  where  the  plant  is 
delivering  a  twenty-four  hour  service,  are  worthy  of 
serious  consideration  and  the  object  of  every  manager 
is  to  reduce  these  possibilities  to  a  minimum.  The 
high  voltages  at  which  transmission  lines  are  now  be- 
ing run  and  the  still  higher  voltages  at  which  they 
will  soon  be  operated,  makes  the  insulator  a  very  im- 
portant factor  in  the  successful  insulation  and  opera- 
tion of  electrical  transmission  plants. 

The  climatic  conditions  must  be  considered  in  every 
case.  Tn  countries  where  snow  and  ice  are  unknown, 
an  insulator  might  stand  heavy  rains,  but  it  might 
not  stand  the  heavy  strains  to  be  brought  upon  it  by 
the  atmospheric  rigors  of  other  localities.  Where 
snow  and  ice  are  prevalent  for  four  or  five  months  of 
the  year,  the  question  of  proper  line  insulation  be- 
comes a  serious  problem,  for  the  insulator  has  not 
only  to  resist  the  passage  of  current  through  the 
ground,  but  must  be  sufficiently  homogenious  to  with- 
stand the  extra  weight  of  ice,  sleet  and  snow  that 
would  adhere  to  the  wire.  The  heavy  snow  and  sleet 
storms  prevelent  in  the  East  instance  the  great  strain 
that  insulators  might  be  subjected  to. 

In  California  these  conditions  do  not  exist  except. 

*  Copyrighted  1897,  by  the  Journal  of  Electricity. 
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in  cases  where  the  source  of  power  is  located  above 
the  snow  line.  This  is  a  condition  to  be  considered,  as 
the  future  of  the  transmission  of  power  in  California 
lies  to  a  certain  extent  in  the  utilization  of  streams 
that  have  their  sources  well  up  in  the  mountains  where 
snows  prevail  each  winter.  In  localities  subject  to 
heavy  rain,  it  is  necessary  to  use  an  insulator  that  will 
shed  the  rain  quickly,  and  at  the  same  time  have  an 
outside  petticoat  sufficiently  large  to  protect  the  pin 
from  moisture. 

On  July  Kith,  18!)4,  the  Sacramento  Eelectric,  Gas 
&  Railway  Company,  with  which  the  writer  was  con- 
nected, commenced  transmiting  electric  power  from 
Folsoni  to  Sacramento,  a  distance  of  twenty-two  and 
one-half  miles.  During  the  succeeding  winter  the 
rains  were  quite  heavy  and  some  difficulty  was  ex- 
perienced from  punctured  insulators  and  burned  pins. 
The  line  was  equipped  with  two  styles  of  porcelain  in- 
sulators, viz:  A  triple,  vertical  petticoat,  and  a  later 
type  consisting  of  a  triple  tlare  petticoat.  The  former 
gave  us  all  the  trouble  the  first  year  and  the  latter 
most  of  the  trouble  the  second  year  of  operation. 

In  most  of  the  cases  the  pin  was  burned  at  the  lower 
edge  of  the  inner  petticoat  and  only  in  a  very  few 
cases  was  the  pin  burned  at  the  top.  Sometimes  the 
insulator  was  punctured  at  the  top,  but  in  most  of  the 
insulators  the  trouble  that  developed  seemed  to  be  at 
the  lower  edge  of  the  thinner  pettiocat  close  to  the  pin 
where  the  glazing  had  been  removed  in  baking. 

In  examining  the  insulators  taken  off  the  line  I 
found  in  some  cases  that  although  the  puncture 
showed  at  the  top  it  did  not  appear  to  carry  all  the 
way  down.  Generally  cracks  were  shown  at  the  top 
of  the  insulator  which  followed  all  the  way  down  to 
the  bottom,  thus  showing  a  lack  of  vitrification  in 
moulding  the  insulator,  as  the  cracks  were,  in  some 
cases,  simply  cohered  by  the  glazing.  Invariably 
the  glazing  was  off  where  the  insulator  rested  when 
baking,  and  this  was  also  in  eveidence  on  many  of  the 
new  insulators.  Both  styles  of  these  insulators  are 
now  in  use  on  the  transmission  line  between  Folsom 
and  Sacramento.  This  experience  appears  to  show 
that  it  is  not  so  much  in  the  shape  of  the  insulator  as 
it  is  in  the  maimer  in  which  it  is  made.  A  dozen 
china  Locke  insulators  were  placed  on  the  line  last 
winter  and  so  far  as  is  known  they  have  given  quite 
good  satisfaction. 

In  an  insulator  recently  taken  from  the  lines  of  the 
Sacramento  Electric,  Gas  &  Railway  Company  and 
tested  as  to  its  porosity  by  immersing  it  in  red  ink, 
the  writer  found  that  the  ink  worked  its  way  through 
the  material  to  its  surface  where  the  glazing  was  worn 
off,  showing  that  when  the  glazing  was  removed  there 
was  sufficient  porosity  to  allow  leakage  through  the 
material  to  the  inner  petticoat  and  thus  to  the  pin.  In 
most  cases  where  the  insulators  were  taken  off  the 
line  they  were  removed  from  portions  where  bare  cop- 
per conductors  were  used  and  these  insulators  showed 
that  the  glazing  was  worn  off  where  the  wire  came  in 
contact  with  it  by  the  working  of  the  wire  during 
winds  or  heavy  storms.  The  glazing  having  been  worn 
off,  the  current  easily  found  its  way  to  the  pin,  which 
meantime  was  also  burned.  This  experience  also  ap- 
pears to  show  that  an  extra  heavy  glazed  surface  is 
required  and  that  as  perfect  homogeneity  in  the  ma- 
terial is  necessary  in  order  to  prevent  leakage. 

In  designing  an  insulator  the  object  is  to  get  the 
longest  insulating  surface  in  the  smallest  number  of 
square  inches  and  to  secure  the  cheapest  insulator 
that  can  be  manufactured  to  meet  the  existing  condi- 


tions. The  cost  of  insulators  is  a  very  important  fac- 
tor in  the  installation  of  electric  transmission  lines. 
The  first  cost  has  to  be  considered  as  against  possible 
interruptions  that  might  occur  to  the  line. 

Many  experiments  have  been  and  are  being  made  on 
glass  insulators  for  high  potential  currents,  and  to  my 
knowledge  no  tests  in  actual  service  have  as  yet  been 
reported.  In  my  opinion  the  Locke  two-part  insulator 
meets  the  conditions  for  high  insulation  as  well  as  any 
insulator  on  the  market.  In  this  the  outer  shell  is  of 
china,  which  presents  a  high  insulating  surface,  as 
well  as  mechanical  and  electrical  strength  and  the  in- 
ner or  center  shell  is  of  glass  or  china,  to  afford  fur- 
ther insulation.  This  makes  it  possible  to  obtain  a 
more  thorough  vitrification  than  would  be  obtained 
in  one  solid  insulator  and  in  addition,  affords  four 
thicknesses  of  glazing  in  further  insulation.  The  cost 
of  this  insulator,  of  course,  will  be  a  factor,  but  this  is 
certainly  offset  by  its  higher  insulating  properties. 


THE   CONSTRUCTION  OF    TRANSMISSION 
LINES.* 


By  John  S.  Eastwood. 

(A  paper  read  before  tne  Santa  Cruz  Convention  of  the  Pacific  Coast  Elec- 
tric Transmission  Association,  August  17,  189?.) 

In  presenting  the  following  elementary  notes,  I  beg 
the  indulgence  of  the  members  of  this  association  for, 
while  there  may  be  nothing  new  in  this  paper  to  those 
who  have  built  transmission  lines  and  whose  exper- 
iences may  exceed  that  of  the  writer  in  all  directions, 
if  in  any  way  I  shall  have  added  to  the  practical  lit- 
erature on  the  subject  and  shall  have  given  informa- 
tion to  those  contemplating  new  work,  I  shall  feel 
amply  repaid. 

When  the  plans  for  a  transmission  plant  are  under 
consideration,  it  may  be  taken  as  a  rule  that  ordi- 
narily the  plans  and  specifications  of  the  pole  line  will 
receive  less  consideration  than  those  for  any  other 
part  of  the  plant.  This  is  due  largely  to  the  fact  that 
the  hydraulic  and  electrical  equipments  are  accom- 
panied by  the  plans  and  specifications  of  the  engineers 
of  the  manufacturing  companies,  the  apparatus  being 
guaranteed  as  to  workmanship  and  efficiency,  while 
the  pole  line  material,  being  usually  furnished  by  a 
number  of  different  parties,  is  frequently  thrown  to- 
gether haphazard  under  the  direction  of  a  lineman 
and  a  carpenter.  This  laxness  is  largely  due  to  the 
fact  that  literature  bearing  on  line  construction  pra- 
tices  are  extremely  meager. 

The  modern  electric  transmission  line  is  an  evolu- 
tion of  the  telegraph  line  and  the  later  telephone  and 
electric  lighting  distribution  lines,  and  the  tendency 
has  been  to  follow  the  loose  methods  and  bad  work- 
manship of  the  earlier  constructions.  Like  any  other 
part  of  an  electrical  transmission  plant,  the  pole  line 
should  be  designed  to  fit  local  conditions,  but  there 
remains  general  points  that  should  be  carried  out  in 
all  lines.  In  the  earlier  discussions  of  the  problems 
of  power  transmission  the  great  question  of  doubt  was 
in  the  maintenance  of  uninterrupted  service  on  the 
line.  The  general  concensus  of  opinion  was  that  the 
dangers  of  interruption  would  be  in  direct  proportion 
to  the  length  of  the  line,  but  in  practice  this  feature 
of  transmission  work  will  depend,  to  a  very  large  de- 
gree, on  the  character  of  the  line  constructions.  The 
specifications  of  an  electrical  transmission  line  should 
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be  based  on  the  same  sound  engineering  principles  as 
i  hose  of  any  other  permanent  work,  and  the  line 
should  be  so  designed  as  to  cost  the  least  for  main- 
tenance, coupled  with  economic  cost  of  construction, 
(rood  engineering  consists  of  good  judgment,  mingled 
with  technical  knowledge,  and  good  engineering  work 
consists  of  construction  wherein  all  the  factors  bear- 
ing on  the  case  are  given  their  proper  value  in  the  re- 
sulting equation  and  the  results  are  embodied  in  a 
work  costing  the  least  money  for  construction  consis- 
tent with  the  most  economical  maintenance. 

The  general  features  entering  into  the  problem  of 
line  engineering  are  line  location,  line 
materials  and  line  construction.  In  weigh- 
ing these  factors,  they  should  be  considered  in  their 
relation  to  the  prime  idea  of  electrical  transmission, 
namely,  permanent  continuity  of  service. 

Consider  first  the  factor  of  line  location,  one  of  the 
most  important  features  of  which  is  that  of  the  align- 
ment. A  general  rule  that  is  wise  to  follow  when  at 
all  possible,  is  one  similar  to  that  laid  down  by  the 
Czar,  who,  when  asked  to  locate  the  route  for  a  rail- 
way from  St.  Petersburg  to  Moscow,  did  so  by  draw- 
ing on  the  map  with  a  rule  a  straight  line  between 
the  two  cities. 

The  factors  that  enter  into  the  problem  of  location 
to  prevent  straight  alignment  are  found  in  such  im- 
passable barriers  as  very  wide  streams,  lakes,  inacces- 
sible canons  and  mountains,  and,  in  many  cases,  the 
difficulty  and  expense  of  obtaining  rights  of  way.  In 
computing  the  relative  value  of  these  factors,  they 
must  be  weighed  by  a  consideration  of  the  additional 
cost  of  line,  the  additional  cost  of  maintaining,  the 
additional  drop  in  the  voltage  of  the  line  by  reason  of 
length  added,  the  additional  cost  of  angles'and  of  the 
added  line,  and  the  cost  of  the  right-of-way.  Another 
feature  of  importance  brought  out  by  the  experience 
with  the  San  Joaquin  Electric  Company's  lines  is  that 
the  danger  of  malicious  interruption  is  very  largely 
decreased  by  having  lines  remote  from  public  high- 
ways. Our  line  has  its  general  direction  of  south  30 
degrees  west,  and  we  found  that  we  could  much  bet- 
ter pay  $250  per  mile  for  right-of-  way  than  to  take  a 
free  right-of-way  on  the  section  line  around  the  lands 
in  question,  even  when  counting  in  only  the  additional 
cost  of  the  line  and  leaving  out  the  features  of  added 
drop,  angles  and  maintenance. 

In  the  location  of  the  line  over  rolling  and  hilly 
ground  there  is  very  little  to  be  gained  by  one  location 
over  another,  and  as  a  rule  it  is  better  to  keep  as 
straight  as  possible,  regardless  of  the  character  of  the 
ground.  On  very  rough  ground  there  is  a  slightlv  in- 
creased cost  to  be  added  for  the  deliverv  of  line*  ma- 
terial in  difficult  places,  but  this  cost  will  be  more 
than  offset  by  the  shortening  of  the  line.  Measure- 
ments for  line  work  should  be  taken  on  the  slope  of 
the  ground  as  that  represents  the  true  distance.  In 
running  over  undulating  ground,  it  will  be  found  that 
the  upward  pull  will  occur  on  very  few  of  the  poles 
as  the  hill  slopes  are  almost  all  vertical  curves,  giving 
a  downward  pull:  the  upward  pull  occurring  on  one  or 
two  poles  at  the  ravine  crossings.  All  sharp,  hori- 
zontal angles  should  be  avoided  in  locating  transmis- 
sion lines.  If  necessary  to  turn  a  corner  at  right  an- 
gles, the  angles  should  be  broken  in  two  or  three  parts 
and  the  poles  set  close  together  to  take  un  the  addi- 
tional strain. 

_  As  ro  the  next  question,  the  selection  of  line  mate- 
rial is  one  of  vital  importance  in  line  construction,  as 
upon  it,  more  than  any  other  feature  depends  the  life 


of  the  line  and,  consequently,  the  cost  of  maintenance. 
A  wise  rule  to  follow  in  this  regard  is  that  the  best 
material  obtainable  is  none  too  good.  The  vital  ele- 
ment in  the  life  of  the  line  is  in  the  selection  of  the 
poles.  ^Ye  of  the  Pacific  Coast  are  exceedingly  fortu- 
nate in  having  an  abundant  variety  of  excellent  ma- 
terials for  poles  from  which  to  choose.  In  selecting 
our  poles  tUe  central  idea  was  that  of  making  the 
most  permanent  line  and  after  many  years  of  close  ob- 
servation the  conclusion  has  been  reached  that  the 
sap-wood  of  any  variety  of  timber  is  absolutely  worth- 
less as  to  its  lasting  qualities  in  the  ground,  and  that 
its  use  is  a  menace  to  any  transmission  line  in  that  ii 
is  liable  to  be  counted  on  for  strength,  which  disap- 
pears in  a  few  years,  and  besides,  the  decaying  portion 
leaves  the  pole  loose  in  the  ground,  subjecting  it  to 
greater  strains  and  leading  to  the  decaj7  of  the  more 
resistant  heart-wood.  Having  seen  round  cedar  tele- 
graph poles  along  the  line  of  the  Southern  Pacific  rail- 
way that  have  rotted  entirely  off  after  having  been  in 
the  ground  for  twelve  years  and  having  seen  sawed 
redwood  poles  that  were  still  sound  after  standing  in 
the  ground  for  forty  years. it  did  not  take  long  to  reach 
the  decision  to  use  sawed  redwood  poles,  especially  as 
the  price  was  nearly  alike  on  equal  sizes.  As  the 
poles  for  most  lines  are  ordered  but  a  short  time  be- 
fore being  put  to  use  and  are  delivered  direct  from  the 
woods,  the  use  of  tar  on  the  butts  is  of  very  doubtfui 
value,  as  applying  it  at  that  time  encloses  all  the  sap 
contained  in  the  green  wood  and  moreover  the  tar  will 
not  penetrate  the  wood  to  preserve  it.  A  much  bet- 
ter procedure  is  to  set  the  pole  in  the  line  and  after  a 
couple  of  years  of  seasoning  to  dig  away  two  feet  or  so 
of  earth,  then  clean  the  pole  and  apply  the  tar  hot, 
during  the  dry  season.  This  method  will  afford  ample 
protection,  as  the  decay  is  greatest  at  or  near  the  sur- 
face and  for  about  two  feet  downward. 

It  is  well  to  bear  in  mind  that  when  a  pole  becomes 
rotten  there  are  no  means  available  of  ascertaining  its 
exact  condition  and  it  will  surely  give  way  at  some 
time  of  unusual  strain  when  least  expected.  Were  it 
possible  to  determine  the  condition  of  a  decaying  pole 
it  might  be  replaced  by  a  new  one  without  interrup- 
tion of  service,  but  the  great  difficulty  is  that  it  is  im- 
possible to  locate  the  weakness  until  it  has  manifested 
itself  in  a  breakdown.  In  the  matter  of  the  size  and 
length  of  poles  that  should  be  used,  the  ultimate 
weight  of  the  line,  the  length  of  spans,  and  the  wind 
strains  will  determine  the  size  to- be  required  for  safe- 
ty, while  the  length  is  a  matter  that  is  determined 
principally  by  franchise  requirements.  As  to  the 
height  of  wires,  the  high  line  has  the  advantage  of  re- 
ducing earth  induction  and  of  avoiding  malicious  dis- 
turbance, but,  on  the  other  hand,  it  possesses  the  dis- 
advantage of  increased  leverage  on  the  butts  of  the 
poles  and  of  increased  cost. 

The  cross  arms  should  be  made  of  the  toughest  tim- 
ber available,  to  avoid  splitting  and  not  warp.  They 
should  be  painted  with  lead  and  oil  paint  to  prevent 
weathering  and  cracking,  which  is  a  weak  point  be- 
cause of  the  holes  they  contain  and  of  their  being  sub- 
ject to  constantly  changing  srains.  The  cross  arms  of 
the  San  Joaquin  Electric  Company  are  made  of  Ore- 
gon pine,  4x5  inches,  dressed  and  rounded  on  the  up- 
per side  with  holes  for  six  pins  and  for  the  pole  and 
brace  bolts.  Pore  only  such  holes  for  pins  as  are 
needed,  as  each  hole  is  a  source  of  weakness.  One 
great  defect  in  putting  on  cross  arms  is  that  usually 
the  bolt  washers  are  too  small  and  crush  into  the 
wood,  weakening  the  arm.     The  strains  on  cross  arms 
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are  mainly  due  to  the  tortional  strain  on  the  pin, 
which  generally  exceeds  the  weight  to  be  borne,  hence 
cross  arms  should  be  nearly  square  in  section.  Braces 
of  1x1  £  inch  iron,  bent  to  give  a  square  seat  on  the 
cross  arm  and  poles,  bolted  with  a  §  inch  bolt 
through  the  cross  arm  and  lag  bolted  to  the  pole,  have 
proven  very  effective. 

The  question  of  inns  and  insulators  is  the  most  in- 
tricate problem  of  line  construction.  Pins  are  a  me- 
chanical device  which  can  be  made  to'  meet  the  re- 
quirement of  furnishing  a  stable  support  for  the  in- 
sulator. They  should  have  a  stem  that  will  not  pull 
out  of  the  cross  arm,  a  base  or  shoulder  to  resist  later- 
al strain  and  a  thread  to  securely  hold  the  insulator. 
These  conditions  are  best  met  by  a  composite  pin  con- 
sisting of  a  bolt  passed  through  a  wooden-threaded 
pin  with  a  broad  base,  or,  which  is  better,  a  lead 
thread  on  a  bolt  supported  on  a  metal  base  and  tight- 
ened by  a  nut  and  broad  washer  under  the  cross  arm. 
One  of  the  great  objections  to  wooden  pins  is  that  in 
order  to  give  them  strength,  a  very  large  hole  must  be 
bored  through  the  cross  arm,  which  weakens  it,  and 
that  during  the  dry  season  the  pins  shrink  and  loosen 
while  during  the  wet  season  they  swell  and  crack  the 
cross  arms,  hence  the  great  advantage  of  a  bolt  lies  in 
the  fact  that  it  possesses  neither  of  these  defects  and 
always  remains  in  place.  Pins  should  never  be  made 
so  that  the  threaded  portion  touches  the  insulator,  as 
it  is  liable  to  expand  and  split  it. 

The  insulator  is  the  most  important  feature  of  line 
construction  and  is  now  receiving  universal  attention. 
The  experience  of  the  few  years  of  high  tension  trans- 
mission have  taught  that  it  is  only  the  mixture  of  in- 
sulators and  water  that  has  given  special  trouble. 
Almost  any  type  of  insulator  will  make  a  fair  weath- 
er insulator,  but  fogs  and  storms  and  the  wettest  kind 
of  weather  must  be  prepared  for,  and  manifestly  the 
type  of  insulator  that  will  absolutely  insure  a  dry  gap 
between  the  lines  and  the  ground  under  all  possible 
climatic  conditions,  is  the  one  being  sought  for. 
Great  stress  has  been  laid  on  points  in  various  insula- 
tors concerning  the  amount  of  insulated  surface  the 
current  would  have  to  travel  over  to  reach  the  pins, 
but  the  vital  point  of  imperviousness  to  water  has 
been,  to  a  great  extent,  overlooked.  In  California  we 
have  all  the  conditions  of  weather  that  exist  anywhere 
and  in  some  localities  its  climatic  conditions  are 
worse,  so  far  as  long  duration  is  concerned,  than  in 
the  western  climates,  and  especially  is  this  so  in  the 
occurrence  of  daily  and  long  continued  sea  and  land 
fogs.  The  portion  of  our  lines  on  the  plains  were  sub- 
merged in  fog  for  fifteen  consecutive  days  and  nights 
last  winter,  ending  with  a  diverging  rain.  These 
fogs  drifted  slowly  along  the  ground  and 
condensed  on  all  intervening  objects,  so  that  every- 
thing that  would  absorb  moisture,  became  thoroughly 
water-logged  on  the  side  facing  the  breeze,  though 
they  sometimes  remained  comparatively  dry  on  the 
leeward  side. 

Viewing  the  problem  in  this  practical  way,  leads  to 
the  point  of  determining  the  question  of  insulator  de- 
sign from  a  mechanical  standpoint.  The  insulator 
must  be  impervious  to  water,  as  it  must  act  as  a  water 
shed  or  roof  to  keep  the  body  of  the  insulator  dry.  It 
must,  therefore,  have  a  dry  gap  between  the  roof  and 
the  pin  and  it  must  be  of  sufficient  mechanical 
strength  to  resist  the  strains  to  which  the  line  sub- 
jects it. 

Other  details  of  construction  require  careful  consid- 
eration.    The  right-of-way     should  be  cleared  of    all 


brush  and  grass  at  least  ten  feet  on  each  side  of  the 
line  and  all  trees  of  whatever  kind  that  might  reach 
the  line  in  falling  should  be  cut  down.  The  right-of- 
way  should  be  at  least  twenty  feet  in  width  so  as  to 
give  ample  room  for  construction,  maintenance,  and 
the  protection  of  the  line  from  fires.  The  distance  be- 
tween poles  must  be  determined  from  the  topoghaphy 
of  the  country,  from  the  size  of  the  poles  and  the 
weight  to  be  carried  on  them  as  well  as  from  other 
strains.  The  excavation  of  pole  holes  forms  an  im- 
portant element  in  the  cost  of  line  construction  and 
the  method  to  be  pursued  depends  upon  the  character 
of  the  ground.  A  large  proportion  of  the  country 
crossed  by  the  lines  of  the  San  Joaquin  Electric  Com- 
pany is  of  hard  or  soft  granite,  rock,  or  hard  pan  over- 
laid by  a  shallow  bed  of  earth  and  the  use  of  giant 
powder  proved  to  be  the  cheapest  means  of  loosening 
both  rock  and  earth.  Eock  was  loosened  by  two  shots 
of  giant  powder  while  in  earth  surface,  the  top  w  as 
removed  by  ordinary  means  and  the  bottom  loosened 
by  a  single  shot,  consisting  of  a  stick  or  a  portion  of  a 
stick  of  giant  powder  put  into  the  bottom  of  a  hole 
drilled  by  means  of  a  churn  drill  operated  by  two 
men. 

It  is  difficult  to  get  insulators  erected  properly  on 
wooden  pins,  as  the  pins  must  be  nailed  in  during  dry 
weather  and  insulators  with  a  single  groove  fortheline 
wire  will  often  lack  a  quarter  of  a  turn  when  fully 
screwed  in,  of  being  inalignment,  in  which  case  the 
lineman  will  turn  the  insulator  back  until  the  groove 
is  in  line,  making  the  insulator  loose  on  the  pin.  The 
San  Joaquin  Electric  Company  has  had  as  much  line 
trouble  from  this  one  cause  as  from  all  others  com- 
bined, and  while  it  does  not  often  short  circuit  the 
line,  it  necessitates  the  shutting  down  of  one  line  to 
reset  the  insulator.  Obviously,  if  bolted  pins  are 
used  the  insulator  can  be  screwed  down  tight  and  the 
nut  of  the  pin  tightened  when  the  insulator  is  in  align- 
ment. 


INSULATORS   FOE  USE   ON  HIGH   VOLTAGES.* 


By  Henry  D.  Sears. 

(A  paper  read  before  the  Santa  Cruz  Convention  of  the  Pacific  Coast  Elec- 
tric Transmission  Association,  August  17,  1897.) 

The  apparatus  for  the  development  and  conversion 
of  electricity  at  high  voltages,  having  reached  a  satis- 
factory degree  of  perfection,  the  question  to  be  con- 
sidered is  that  of  the  line.  The  only  problem  here  is 
that  of  insulation.  Bare  wire  is  universally  used  and 
thus  the  entire  burden  is  thrown  on  the  insulating 
supports  which  carry  the  conductors  and  absolute  and 
entire  dependence  must  be  placed  on  them.  It  is 
therefore  evident  that  the  question  of  insulators  is  of 
the  most  vital  importance. 

To  properly  serve  their  purpose  these  insulators 
should  fulfill  a  number  of  conditions. 

1.  They  should  be  made  of  an  absolute  non-con- 
ductor. 

2.  They  should  not  absorb  moisture. 

3.  They  should  be  unaffected  by  exposure  to  atmos- 
pheric influences. 

4.  They  should  be  of  great  strength. 

5.  They  should  be  made  of  material  to  the  surface 
of  which  niositure,  dust,  smoke,  etc.,  will  not  adhere. 

<i.  They  should  be  of  such  shape  as  to  readily  shed 
water. 
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7.  They  should  be  of  such  size  and  shape  as  to  re- 
duce surface  leakage  to  a  minimum. 

The  only  materials  seriously  considered  for  the 
manufacture  of  insulators,  to  fulfill  the  above  condi- 
tions, are  porcelain  and  glass.  In  two  very  important 
points  porcelain  is  so  far  superior  that  it  has  been 
adopted  on  every  line  which  is  actually  transmitting 
power  in  quantity.    These  two  points  are, 

I.  Strength  and  brittleness.  It  takes  a  much  hard- 
er blow  to  break  a  piece  of  porcelain  than  an  equiva- 
lent piece  of  glass,  and  when  the  blow  is  hard  enough 
to  be  effective,  porcelain  merely  chips  while  glass 
completely  shatters.  Insulators  are  the  special  tar- 
gets for  small  boys  with  stones  and  for  larger  ones 
with  Are  arms.  A  glass  insulator  when  struck  flies  to 
pieces  and  allows  the  conductor  to  drop  on  to  the 
cross-arm,  while  a  porcelain  insulator  possibly  chips 
but  stays  on  the  pin  and  continues  to  hold  the  wire  in 
place.  In  practice,  boys  and  marksmen  give  up  trying 
to  break  the  porcelain  insulators  after  a  few  unsuc- 
cessful attempts.  Line  repairs  are  dangerous  and  dif- 
ficult to  make  on  high  potential  circuits,  besides  which 
they  are  very  expensive  and  interruption  to  the  ser- 
vice is  a  most  serious  matter. 

II.  Hygroscopic  properties.  It  is  a  well  estab- 
lished fact  that  moisture,  smoke  and  gases  prevalent 
in  the  atmosphere  will,  condense  far  more  rapidly  and 
in  greater  volume  on  a  glass  surface  than  on  a  porce- 
lain surface,  and  further,  that  they  will  adhere  more 
tenaciously  to  glass  than  to  porcelain.  Glass  insulators 
when  exposed  to  the  weather  for  a  time,  become 
coated  with  a  conducting  film.  The  surface  leakage  is 
thereby  increased  and  continues  to  grow  worse.  On 
porcelain  insulators,  the  coating  so  formed  is  much 
less  and  washes  off  clean  during  rainfalls. 

There  is  considerable  misunderstanding  in  reference 
to  the  meaning  of  the  word  "porcelain".  A  piece  of 
true  porcelain  is  an  absolutely  vitreous  and  homogen- 
eous mass  throughout.  The  body  is  as  non-absorbent 
and  possesses  just  the  same  insulating  qualities  as  the 
glaze.  A  great  deal  of  what  is  called  porcelain  is  not 
all  of  this  description;  the  body  of  the  ware  is  porous 
and  when  exposed  to  moisture  will  readily  absorb  it 
and  be  thoroughly  permeated  with  it.  Insulators 
made  of  such  material  as  this,  when  covered  with  a 
reasonably  good  glaze,  have  been  used  in  a  great  deal 
of  electrical  work,  but  they  are  worse  than  useless  for 
out-door  work  when  exposed  to  high  voltages.  In 
dry  weather  they  serve  their  purpose  fairly  well  but  in 
wet  weather  give  serious  trouble. 

In  confirmation  of  the  above  statements  the  follow- 
ing extracts  from  standard  authorities  are  quoted. 
These  were  written  with  reference  to  the  insulation 
of  telegraph  lines  and  therefore  apply  with  much 
greater  force  to  lines  operated  at  high  voltages  and 
carrying  heavy  currents. 

From  Geo.  B.  Prescott's  "Electricity  and  the  Elec- 
tric Telegraph:"  "Glass  is  more  extensively  used  in 
"America  than  any  other.  The  principal  objections 
"to  it  are  the  property  it  possesses  of  becoming  coated 
"with  a  film  of  moisture  in  certain  states  of  the  atmos- 
phere, and  its  liability  to  fracture.  The  first  of  these 
•is  practically  more  serious  than  the  other  and  thus 
"far  no  effectual  means  of  overcoming  it  has  been  dis- 
covered. The  large  white  porcelain  insulators  used 
"on  the  continent  of  Europe  appear  to  be  superior  to 
"those  of  glass,  but  are  quite  expensive  and  this  fact 
"perhaps,  as  much  as  anything  else,  has  prevented 
"their  more  general  use  in  other  countries." 

From  Fleming  Jenkin's  "Electricitv    and    Magne- 


tism: 


'Glass  of  certain  kinds  offers  the  greatest  re- 


sistance to  conduction  through  its  substance  of  any 
"known  material,  but  it  does  not  answer  well  for  tele- 
graphic insulation,  because  tbe  surface  conduction 
"plays  by  far  the  greatest  part  in  the  leakage  from  a 
"line,  and  glass  is  highly  hygroscopic,  i.  e.,  it  will  be 
"found  covered  with  a  moist  film  in  most  states  of  the 
"weather.  Porcelain  of  certain  qualities  insulates 
"well;  it  is  not  nearly  so  hygroscopic  as  glass,  and  the 
"rain  runs  readily  from  its  highly  glazed  surface." 

From  Preece  &  Sivewright's  "Telegraph}'": 
"Nothing  has  yet  been  found  which  will  perfectly  in- 
sulate, nor  can  a  theoretically  perfect  body  in  this  re- 
spect ever  be  looked  for.  Porous  substances  are  in- 
admissible on  account  of  their  absorbing  moisture 
"  too  readily  and  being  thus  transformed  into  conduc- 
"tors.  A  glaze  or  surface  can  be  imparted  to  them, 
"but  recourse  should  never  be  had  to  this;  only  upon 
"bodies  which  are  in  every  respect  suitable  should  a 
"glaze  be  put,  and  then  for  the  purpose  of  forming  a 
"fine,  hard  surface.  A  smooth,  hard  surface  is  indis- 
pensable; with  it  there  is  no  danger  of  the  wire  being 
"worn  through  by  friction,  nor  can  dust  and  dirt  ad- 
"here  to  the  insulator  so  firmly  as  not  to  be  washed 
"off  by  a  good  shower  of  rain. 

"Glass  possesses  both  of  the  qualifications  named 
"above,  viz.,  high  resistance  to  the  passage  of  electric- 
ity, and  a  smooth,  hard  surface;  but  along  with  these 
"it  lias  one  inherent  disadvantage  which  is  fatal  to  its 
"employment  as  an  insulator.  It  is  a  very  hygroscopic 
"body,  that  is  to  say,  it  condenses  the  moisture  from 
"the  air  very  readily  and  in  a  climate  such  as  that  of 
"England  it  is  for  this  reason  altogether  unsuitable. 
"The  surface  of  a  glass  insulator  is  almost  always 
"covered  more  or  less  with  a  thin  conducting  film  of 
"moisture.    It  is  moreover  very  brittle. 

"Porcelain  has  been  and  is  still  largely  employed  in 
"the  manufacture  of  insulators.  Its  insulating  power 
"is  high;  it  possesses  a  good,  smooth  surface;  and  pro- 
vided it  has  been  perfectly  vitrified  throughout  so  as 
"to  be  homogeneous,  impervious  to  moisture,  and  free 
"from  flaws,  it  is  eminently  adapted  for  the  formation 
"of  an  insulator.  Porcelain,  how'ever,  varies  very 
"much  in  its  quality,  and  unless  the  manufacture  has 
"been  thoroughly  carried  out  with  the  greatest  care, 
"no  reliance  can  be  placed  upon  it." 

It  is  a  comparatively  simple  matter  to  make  small 
pieces,  but  quite  a  different  matter  to  make  large, 
thick  pieces  of  complicated  shape  which  shall  possess 
the  qualities  of  true  porcelain.  This  problem  has, 
however,  been  solved  by  the  manufacture  of  porce- 
lains which  fulfill  the  definition  in  all  respects  and  in- 
sulators are  now  made  which  will  not  absorb  mois- 
ture, (even  when  unglazed)  if  completely  immersed  in 
water,  and  show  just  as  high  an  electrical  resistance 
when  unglazed  as  when  glazed.  The  purpose  of  glazing 
them  is  only  to  obtain  a  smooth,  glossy  surface  and 
not  to  keep  out  moisture.  If  carefully  investigated  it 
will  be  found  to  be  a  fact  that;  wherever  high  poten- 
tial insulators  have  proven  satisfactory,  they  have 
been  made  of  this  character  of  porcelain;  wherever 
they  have  given  trouble  they  have  been  of  inferior 
quality. 

From  careful  experiments  it  has  been  found  that  a 
salt  water  test  of  40,000  volts  will  detect  any  defects 
existing  in  an  insulator  and  if  it  stands  this  without 
being  punctured,  there  is  no  danger  of  its  failing  on 
the  line  even  under  the  most  severe  conditions.  All 
high  grade  porcelain  insulators  are  now  subjected  to 
test    during    the  process  of  manufacture.     In  the  un- 
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giazed  state  they  are  stood  tin  their  heads  in  an  iron 
tank,  which  is  filled  with  salt  water  to  within  about 
an  inch  of  the  rims  of  the  outer  petticoats,  and  salt 
water  is  poured  into  the  pin  holes;  one  terminal  is 
connected  to  the  tank,  the  other  placed  successively 
in  the  pin  holes  of  the  insulators  under  test  and  the 
voltage  applied.  All  insulators  which  are  punctured 
are  rejected,  the  others  are  glazed  and  packed  for  ship- 
mnt. 

All  sizes  are  subjected  to  the  same  test  and  as  far  as 
danger  of  puncturing  on  the  line  is  concerned  the 
smallest  size  would  be  suitable  even  for  the  highest 
voltages.  Other  considerations  come  in,  however.  As 
the  voltage  is  raised  the  tendency  to  a  disruptive  dis- 
charge through  the  air  from  tie  wire  to  pin  is  in- 
creased. This  must  be  guarded  against  by  increasing 
the  height  and  diameter  of  the  insulators.  Further- 
more, the  higher  the  voltage  the  greater  is  the  liability 
of  surface  leakage.  This  is  lessened  by  increasing  the 
surface  distance  from  tie  wire  to  pin,  which  is  accom- 
plished by  increasing  the  size  of  the  insulators  and 
making  them  "triple  petticoat." 

.  To  determine  the  style  of  insulators  to  be  used  in 
any  case  careful  consideration  must  be  given  to  the 
working  voltage  adopted  and  to  the  climatic  condi- 
tions of  the  country  in  which  the  line  is  located.  In- 
sulators which  might  give  entire  satisfaction  on  a  line 
operated  at  20,000  volts  in  a  dry  climate  might  not  be 
safely  used  at  over  10,000  volts  in  a  rainy  or  more  es- 
peciallv,  a  foggy  climate.  It  is  poor  economy  to  adopt 
a  small  insulator  simply  for  the  sake  of  some  saving 
in  first  cost  and  this  is  of  little  importance  compared 
with  the  successful  operation  of  the  line  under  all  con- 
ditions of  weather. 


SOME  BIG  PELTON  WHEELS. 


The  success  attending  the  installation  of  the  18-foot 
Cobb  truss  wheel  for  direct  connection  to  air  com- 
pressors at  the  North  Star  Mine,  in  Nevada  county, 
Cal.,  during  the  latter  part  of  1895,  gave  an  impetus  to 
the  erection  of  similar  Pelton  wheels  that  has  resulted 
in  several  interesting  installations,  the  most  recent 
being  a  10-foot  wheel  in  the  G-win  mine,  in  Amador 
county. 

The  largest  and  in  many  respects  the  most  interest- 
ing wheel  of  this  type  which  has  thus  far  been  in- 
stalled is  that  of  the  Alaska-Treadwell  Gold  Mining 
Company  and  which  is  illustrated  on  this  page.  This 
wheel  was  built  up  of  cast  iron  with  Pelton  buckets  of 
phosphor  bronze  and  has  a  diameter  of  twenty-two 
feet,  in  running  at  its  normal  speed  of  75  revolutions 
per  minute,  giving  a  peripheral  speed  of  nearly  5800 
feet  per  minute.  It  is  being  operated  under  an  effec- 
tive head  of  480  feet  and,  when  supplied  with  a  four 
inch  stream  of  water  which  forms  the  maximum  it  is 
capable  of  handling,  will  deliver  700  horse  power. 
The  wheel  is  governed  by  a  Pelton  hydraulic  governor 
which  effects  regulation  by  a  combination  of  speed 
and  pressure. 

This  large  wheel  is  direct  connected  to  a  duplex  air 
compressor  having  24x36  air  cylinders  and,  as  will  be 
noted  by  reference  to  the  illustration,  the  wheel  is  so 
designed  that  it  is  possible  to  connect  it  to  a  cross- 
compound  Corliss  engine,  22x38x36,  so  that  the  com- 
pressor may  be  operated  by  steam  during  those  seas- 
ons of  the  year  when  the  water  supply  is  inadequate 
to  operate  the  Pelton  wheel.  When  so  operated  the 
water  wheel  serves  as  fly  wheel  for  the  engine  and 
compressor. 
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EDITORIAL. 


While  the  Pacific  Coast     Electrical 

Transmission  Association  has  not  had 
THE  ELECTRIC     ^^  fo  sem&  dowQ  to  &  working  feasis 

TRANSMISSION  &g  ^  &nd  although  no  stenographic 
ASSOCIATION.  report  of  itg  deliberations  are  to  be 
taken  until  its  October  meeting,  still 
the  papers  read  before  the  Santa  Cruz 
convention  and  initially  published  elsewhere  in  this 
issue,  suggest  a  few  of  the  valuable  experiences  which 
will  be  brought  out  by  this  most  important  body.  One 
will  read  with  deep  interest  of  the  burning  of  defective 
poles  by  leakages  from  the  16,000  volts  transmission 
of  the  Central  California  Electric  Company;  of  the 
puncturing  of  defective  insulators  and  the  chafing-off 
of  the  glaze  of  insulators  in  the  Folsoni-Sacramento 
plant;  of  the  fruits  of  the  experiences  derived  in  the 
construction  of  the  pole  line  of  the  Fresno  transmis- 
sion and  of  the  points  given  concerning  requisites  in 
the  manufacture  of  high  tension  insulators.  With 
greater  satisfaction  yet  will  be  noted  through  all  the 
papers  that  the  troubles  which  have  beset  transmis- 
sion lines  may  now  be  counted  as  of  the  past,  for  even 
that  portion  of  Mr.  Eastwood's  paper  which  tells  of 
the  submerging  of  the  pole  line  in  a  sea  of  dripping 
fog  for  fifteen  consecutive  days  and  nights,  demon- 
strates the  fact  that  in  its  present  state,  the  electric 
transmission  of  power  rests  on  a  basis  so  thoroughly 
sound  as  to  compare  favorably  with  any  other  form  of 
power  in  the  points  of  reliability  and  continuity  of 
service. 

A  rapidly  growing  industry  is  like  a  new  mining 
country  in  that  in  it  there  are  constantly  being  un- 
covered fresh  leads  for  exploration,   and   the  electric 


transmission  industry  presents  no  exception  to  the 
rule.  Indeed  just  as  the  elements  of  doubt  that  form- 
erly existed  concerning  many  details  of  electric  power 
transmission  had  been  dissipated,  the  determination 
to  use  far  higher  potentials  and  to  transmit  power  far 
greater  distances,  introduced  new  elements  that  in 
turn  necessitates  further  experiment  and  which  bring 
about  other  fields  of  most  profitable  discussion. 

The  Transmission  Association  will  ever  be  introduc- 
ing new  features,  new  facts,  new  experiences  and  new 
practical  solutions  of  electrical  problems  and  no  man 
who  is  in  any  way  concerned  in  the  progress  of  elec- 
tricity in  this  direction  can  afford  to  overlook  the  in- 
formation its  papers  and  discussions  imparts. 


Brief  but  pointed  references  to  two 

subjects  of  vital    concern    to    centra! 

station  managers  appear  under  Pass- 
MATTER  .         .,  , "   .         \l        .       ...     . 

ing  Comment  elsewhere  in  this  issue, 

the  subjects  being,  "Load  Factors  and 

Profits"  and  "On  The    Determination. 

of  Meter  Kates." 

The  electric  lighting  fraternity  has  long  apprecited 
the  disadvantage  imposed  upon  it  by  reason  of  an  ex- 
igency of  its  business  which  necessitates  the  install- 
ation of  machinery  of  sufficient  capacity  to  supply  the 
maximum  demand  of  but  an  hour  or  so  daily,  and 
which  enforces  the  idleness  of  the  bulk  of  the  plant 
during  the  greater  portion  of  the  time.  Ideal  condi- 
tions are  found  in  the  station  which  has  an  unvary- 
ing load  for  24  hours  daily,  wherein  there  is  no  idle  in- 
vestment and  the  entire  plant  is  earning  money  all 
the  time.  Such  a  plant  would  have  a  load  factor  of 
100  per  cent,  that  is,  the  ratio  between  its  average 
load  for  the  day  and  its  maximum  capacity  would  be 
unity.  In  contrast  with  this  the  prevailing  load  factor 
of  from  15  per  cent  to  20  per  cent  in  European  stations 
and  from  25  per  cent  to  40  per  cent  in  American  sta- 
tions, discloses  an  unsatisfactory  situation. 

At  present  it  seems  as  though  electric  lighting 
stations  are  doomed  to  labor  under  the  burdens  of  low 
load  factors,  for  a  way  is  not  known  by  which  the 
current  available  during  light  loads  can  be  sold  at 
such  periods  and  in  such  bulks  as  will  satisfactorily 
accommodate  itself  to  the  evening-up  of  the  load  line. 
The  pecuniary  loss  to  the  station  of  making  a  uniform 
charge  for  electricity  regardless  of  whether  sold  dur- 
ing the  periods  of  light  or  heavy  load  is  very  forcibly 
shown  in  one  of  the  articles  referred  to,  but  one  real- 
izes in  the  light  of  such  demonstration  that  the  pres- 
ent universal  method  of  selling  electrical  energy  with- 
out regard  to  the  period  of  load  line,  is  unbusinesslike 
and  amateurish,  in  view  of  which  it  certainly  seems 
that  strenuous  efforts  should  be  exerted  to  overcome 
the  objections  which  appear  to  bar  the  way  to  the 
adoption  of  a  more  rational  and  equitable  method  of 
determining  the  value  of  electric  service  rendered. 

The  adoption  of  the  sliding  scale  as  proposed  would 
however,  be  in  the  nature  of  a  revolutionizing  innova- 
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tion,  which,  though  eminently  desirable  may  be  inad- 
visable. More  probably  will  the  question  find  a  solu- 
ton  through  gradual  processes  such  as  would  follow 
the  adoption  of  a  method  similar  to  that  suggested  by 
Mr.  Beal  for  the  determination  of  meter  rates  that 
shall  be  equitable  to  both  consumer  and  producer. 
Though  the  formula  takes  no  cognizance  of  the  time  of 
day  dming  which  service  is  rendered  or  of  the  load 
factor  directly,  it  does  not  overlook  an  essential  feat- 
ure of  continuity  of  service,  and  its  purport  to  reduce 
the  price  of  mechanical  horse-power  to  an  equivalent 
cost  per  kilowatt  hour,  will  prove  advantageous  in  as- 
suring its  more  ready  adoption  by  the  consumer. 


passing  Qomment 

An  Editorial  Review  of  Current  Events  and  Comlemporary 
Publications. 


ON  THE  DETERMINATION  OF  METER  RATES. 


The  manifest  unfairness  to  stations  supplying  light 
and  power  service  in  selling  energy  at  uniform  rates 
to  consumers  regardless  of  the  length  of  the  period  of 
daily  service,  or  in  other  words,  of  the  continuity  of 
service,  has  suggested  to  Mr.  C.  N.  Beal,  Secretary  and 
Treasurer  of  the  Power  Development  Company  of 
Bakersfield,  Oak,  the  formula  given  below  and  which 
will  be  found  of  extreme  value  in  deriving  a  rate  for 
electric  service  that  will  be  equitable  alike  to  con- 
sumer and  electric  company. 

Central  station  managers  know  the  total  cost  of 
producing  energy  from  which  they  estimate  that 
price  per  horse  power  per  year  at  which  they  can  sell 
electric  current  so  as  to  afford  a  reasonable  profit. 
Generally  the  consumer  buys  motors  in  terms  of 
horse  power,  and  energy  by  meter  in  terms  of  kilowatt 
hours,  and  as  popular  usage  has  fixed  the  cost  of 
power  in  terms  of  horse-power  per  year,  there  is  neces- 
sity for  reducing  the  value  of  horse-power  to  an  equiv- 
alent expression  in  kilowatt  hours. 

The  mode  suggested  for  reducing  the  cost  of  me- 
chanical horse-power  to  an  equivalent  price  per  kilo- 
watt hour,  is  shown  in  the  following  formula: — 

Cents  per  HP  Der  Tear 

74"5 dx~h ==Cents  per  kw  hour. 

~iT~    x   ~io<T 
where    p    represents   the   efficiency   of   the  motor  or 
translating  device;  d,  the  number  of  working  days  per 
year;  and  h,  the  number  of  working  hours  per  day. 

Obviously  the  formula  is  adapted  to  any  condition 
that  may  arise  relative  to  efficiency  or  period  of  ser- 
vice. 


LOAD  FACTORS  AND  PROFITS. 


Mr.  Arthur  Yaughan  Abbott,  in  an  instructive  arti- 
cle on  "Power  Station  Load  Lines,"  in  Cassier's  Mag- 
azine for  September,  illustrates  very  forcibly  the  in- 
fluence of  the  power  factor  of  a  station  on  its  earning 
capacity  in  a  striking  example  which  indicates  the  ex- 
pediency of  arranging  a  sliding  scale  by  which  the 
energy  delivered  to  a  customer  shall  be  metered  i?i 
such  a  way  a.s  to  note  the  time  in  which  the  maximum 
load  occurs,  as  well  as  the  amount,  and  arranging  tha 
scale  of  charges  therefrom  so  as  to  stimulate  uniform 
consumption. 


In  the  supposititious  example  presented,  it  is  as- 
sumed that  there  are  two  customers,  A  and  B,  each 
consuming  10(10  kilowatt  hours  per  month,  but  that  A 
takes  a  steady  supply  for  twenty  hours  per  da.y,  while 
B's  demand  is  compressed  into  one  and  one-half  hours 
per  diem.  Assuming  also  that  the  average  cost  of 
equipment  is  $300  per  kilowatt  of  station  capacity,  16 
per  cent  interest  and  depreciation  on  cost  of  plant,  0 
cents  per  kilowatt  hour  as  the  cost  of  energy  delivered 
and  10  cents  per  kilowatt  hour  as  the  selling  price,  the 
accounts  of  A  and  B  will  stand  as  follows: 

=  1.666  kw.  hrs  per  hour,  which  is  A's  demand. 

1.666x$300 ,—  say  $500  as  cost  of  station  to  supply  A. 
Interest  and  depreciation,  f 500x10  per  cent.  .$  80.00 
Cost  of  energy,  12,000  kw.  hrs  per  year,  at  6c.     720.00 

Total  annual  cost  to  supply  A 1200.00 

Income,  12,000  kw.  hrs.  to  10c '.   1200.00 

Profit $400.00 

„,.  ,  „  =22. '222  kw.  hrs  per  hour,  which  is  B's  demar.d. 

33x1.5  r  > 

22.222x$800— $6,606,  as  cost  of  station  plant  to  supplv 

B. 
Interest  and  depreciation,  $6,666x16  per  cent. $1066. 66 
Cost  of  energy,  12,000  kw.  hrs.  per  year  at  6c.     720.00 

Total  annual  cost  to  supply  B.  .    .  .    .  . .-.    .  .$1780.60 

Income,  12,000  kw.  hrs.  at  10c 1200.00 

Loss $  586.66 


In  both  these  examples  the  same  amount  of  energy 
is  sold  at  the  same  gross  income,  yet  in  the  first  in- 
stance there  is  a  profit  of  $400  and  in  the  latter  a  loss 
of  nearly  $600.  An  equitable  charge  that  should  be 
made  to  consumers  A  and  B  respectively  may  be  de- 
rived in  the  formula: 

K    I  c  -"l-P  -r-gTJjjTp  )    in  which  C  represents  the  cost 

of  installation  per  kilowatt,  in  the  rate  of  interest  and 
depreciation,  c  the  cost  per  kilowatt  hour  for  fuel, 
labor  supplies,  lost  energy,  etc.,  to  deliver  one  kilo- 
watt hour  to  the  consumer;  p  the  percentage  of  total 
time  that  each  consumer  demands  supply;  and  K  the 
number  of  kilowatt  hours  consumed  per  annum.  The 
formula  shows  that  equitable  annual  charges  would 
be  $1270.20  for  A,  returning  a  profit  of  $470.20,  and 
$2251.20  for  B,  returning  a  profit  of  $464.54. 


DRIVING   DYNAMOS  BY  GAS  ENGINES. 


The  higher  efficiency  of  gas  when  used  as  power  for 
the  production  of  electric  light,  rather  than  as  an  il- 
lmninant  direct,  has  received  some  attention  of  late, 
but  that  the  subject  is  not  a  new  one  is  evidenced  by 
some  of  the  circulars  of  the  now  defunct  Pacific  Elec- 
trical Storage  Company,  which  so  thoroughly  pion- 
eered the  storage  of  electricity  on  the  Pacific  Coast 
and  against  which  it  can  only  be  charged  technically 
that  it  was  far  in  advance  of  its  period. 

This  company,  under  the  management  of  Mr.  James 
Armstrong,  installed  a  number  of  meritorious  storage 
plants,  not  the  least  interesting  among  which  were 
several  deriving  power  from  gas  engines  wherein  the 
cost  of  gas  so  consumed  as  fuel  was  proven  to  be  less 
than  the  cost  of  an  equal  illumination  by  the  burning 
of  gas  direct.  This  experience  led  to  the  publication, 
in  an  advertising  way,  of  the  following  interesting- 
statement  which  originally  appeared  early  in  1801 : 

"In  San  Francisco  it  costs  S  mills  to  burn  one  4-foot  gas-.ic  t 
for  one  hour,  while  with  the  storage  battery,  one  16-c.  p.  in- 
candescent lamp  burning  one  hour  consumes  5%  mills'  worth  of 
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gas  ns  fuel  in  its  production.  It'  you  bum  fifty  4-foot  gas-jets 
for  two  hours  each  night,  you  pay  80  cents  for  the  light  given, 
while,  with  the  storage  system,  fifty  16-e.  p.  lamps  are  burned 
two  hours  at  a  cost  of  55  cents  for  the  gas  and  attendant  ex- 
penses of  generating  your  own  electricity.  If  you  wish  to  get  an 
amount  of  gaslight  equivalent  to  the  light  of  fifty  "honest"  16- 
candle-power  incandescent  lamps,  you  must  .burn  fifty  6-foot  gas- 
jets,  costing  you  $1.20  for  two  hours." 


literary. 


SOME  SECRETS  OF  SUCCESS. 


There  were  just  three  passengers  in  that  little  Pull- 
man car  that  drew  out  from  Salida,  Colorado,  over 
the  narrow  gauge  road  of  the  Rio  Grande  route,  one 
October  morning  as  T  returned  from  the  Columbian 
Exposition.  One  was  a  fussy  old  lady,  with  a  liberal 
assortment  of  traveling  bags,  and  a  canary  frightened 
half  to  death.  She  has  now  almost  passed  from  mem- 
ory. The  second, — a  stalwart  fellow  in  magnificent 
manhood  and  who  appeared  the  personification  of 
health,  happiness,  and  prosperity — I  can  never  forget. 
He  told  me  neither  his  name  nor  his  business;  at  first 
I  thought  him  to  be  a  journalist,  probably  because  he 
resembled  one  I  once  knew.  Later,  I  concluded  I  did 
not  know  anything  about  it.  He  certainly  had  every 
characteristic  of  a  gentleman  of  refinement;  it  was 
evident  that  he  had  been  successful  in  business,  and 
he  certainly  made  a  lasting  impression  on  the  third 
passenger — myself.  Men  who  travel  in  Pullmans 
would  seldom  become  acquainted  but  for  the  "smok- 
er." There  was  where  we  met,  and  soon  engaged  in 
conversation.  As  the  morning  wore  on  the  common- 
place talk  of  the  scenery,  the  weather,  and  other  ordi- 
nary themes  became  desultory.  Then  the  World's 
Fair  was  discussed,  and  in  alluding  to  the  gloomy 
outlook  that  existed  during  the  first  months  of  the  Ex- 
position, I  observed  that  Chicago  had  certainly  met 
the  emergency  and  had  achieved  a  grand  success  from 
apparent  failure. 

"Chicago,"  he  replied,  "is  a  city  evincing  that  deter- 
mination and  energy  which  alone  can  make  success 
from  failures.  Put  few  cities  are  so  endowed;  and  as 
with  cities,  so  with  men.  How  deplorable  is  the  fact 
that  the  great  bulk  of  humanity  does  not  avail  itself 
of  those  attributes,  born  in  every  man  yet  dormant  in 
most  of  them,  which  dictate  ways  for  the  betterment 
of  its  condition.  To  my  mind,  if  a  man  makes  a  fail- 
ure of  his  business  or  of  his  life,  generallv,  he  alone  is 
responsible  for  it.  This  truth  is  an  odious  one  to 
those  in  adversity,  and  though  that  responsibility  be 
shirked  and  denied,  it  will  still  prevail  directly  or  in- 
directly." 

Recollections  of  the  years  of  my  own  life  that  had 
no  "ups,"  but  all  "downs,"  came  before  me,  and  I  re- 
plied that  I  was  not  so  sure  of  the  truth  of  his  state- 
ment as  he  appeared  to  be. 

"Have  yon  ever  thought  of  the  question  before?"  he 
asked,  to  which  T  answered  that  I  had  not.  "Then," 
lie  continued,  "you  have  given  the  matter  no  mature 
deliberation,  and  your  opinion  is  a  superficial  one. 
The  doctrine,  'Nothing  succeeds  like  success,'  is 
preached  daily,  but  what  of  the  equal  verity,  'Nothing- 
fails  like  failure.'  No  sermon  on  that  text  has  ever 
been  read,  yet  every  man  will  be  bettered  if  he  obevs 
the  precepts  of  a  thoughtful  consideration  of  the  ques- 
'Why  does  success  so  often  fail,  and  why  does 
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failure  so  often  succeed?'  Just  think  it  over  a  mo- 
ment." 

He  arose  and  left  the  smoker,  and  I  started  to 
"think  it  over," — but  the  moment  bids  fair  to  be  my 
lifetime.  When  he  returned,  bringing  fresh  cigars, 
and  after  we  had  settled  down  to  enjoy  them,  he  asked 
rather  abruptly — (this  man  was  full  of  positive  yet 
kindly  abruptness): 

"What  is  your  line  of  business?" 

"Electrician,"  I  replied. 

"Reen  successful  in  it?" 

'Yes,  reasonably  so;  at  least  I  have  no  cause  for 
complaint,"  I  answered. 

"Good,"  he  exclaimed.  "I  can  talk  with  you  from 
your  own  standpoint.  I  am  not  an  electrician  myself, 
but  I  have  studied  the  science  some,  and  I  am  inter- 
ested in  an  electric  company  of  which  a  relative  is 
manager.  Through  him  I  have  learned  that  the  elec- 
trical business  is  an  extraordinary  one  in  several  re- 
gards. While  the  science  of  electricity  is  one  of  the 
most  profound,  requiring  the  highest  quality  of 
thought  for  its  comprehension,  yet  it  quickly  fascina- 
ates  the  school  boy  who  dabbles  a  bit,  is  extolled  by 
admiring  parents  as  a  prodigy  of  electrical  knowledge, 
becomes  full  of  the  belief  that  he  knows  it  all,  and 
starts  in  business  by  hanging  out  his  little  sign: — 

'Electrical  Engineer.' 

"If  he  only  knew  the  truth  and  was  frank  enough 
to  publicly  acknowledge  it,  he  would  append  thereto 
the  words:     'And  Sciologist'. 

"The  electrical  profession  has  a  far  greater  propor- 
tion of  smatterers  in  its  ranks  than  any  other.  Why? 
Simply  because  it  is  the  youngest  of  the  great  profes- 
sions, it  is  one  of  the  most  profound  sciences,  and  its 
elementary  principles  are  unfathomed  by  the  layman; 
yet  this  layman,  however  shrewd  and  successful  a 
business  man  he  may  be,  becomes  the  first  to  heed  the 
smatterer's  prate  and  reverence  it  is  unwonted  wis- 
dom. How  many  business  men — laymen  of  course — 
are  there  who  know  how  electricity  is  generated  in  a 
dynamo,  or  who,  if  they  consider  the  matter  at  all, 
would  think  otherwise  than  that  electricity  comes 
from  the  armature  because  of  friction  that  must 
occur  somewhere  or  other  in  the  machine.  Then  some 
tyro  comes  along,  and  accidentally  explains  to  his  lay- 
man— this  man  of  business  successes  and  wealth — 
that  electricitv  is  generated  in  a  dynamo,  not  by  fric- 
tion, but  by  the  cutting  of  magnetic  lines  of  force  by 
the  wire  of  the  armature,  and  the  tyro  at  once  be- 
comes an  electrical  expert,  in  the  estimation  of  the  lay- 
man. Ordinary  business  men  utterly  fail  to  realize  that 
the  words  tyro  and  adept  are  not  synonymous.  In  fact, 
there  is  some  warrant  for  maintaining  that  busi- 
ness men  as  a  class  believe  that  either  one  or  both  of 
two  things  exists  in  reference  to  electricity:  first,  that 
one  who  knows  anvthins  about  it  knows  all  about  it; 
and  second,  that  it  is  virtually  impossible  to  be  seri- 
ously swindled  in  many  classes  of  electrical  work.  No 
one  will  demur  to  the  first  statement;  if  the  second  is 
incorrect,  why  is  it  that  business  men  in  making  con- 
tracts for  electric  installations  will  almost  invariably 
set  aside  their  usual  conservatism,  and  agree  to  buy 
something,  the  ouality,  Quantity  and  value  of  which 
they  are  incapable  of  estimating?  The  business  man 
puts  his  monev  into  a  chimerical  primary  battery  pro- 
ject, because  the  inventor  says  the  scheme  will  yield 
such  tremendous  wealth  that  it  would  be  fatal  to  en- 
trust the  secret  to  others,  who  might  steal  the  idea. 
The  investor  accepts  the  reasoning,  and  the  inventor 
accepts  the  cash;  the  investor  finds  primary  batteries 
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(he  seemed  to  rue  to  be  nothing  less! 


to  be  delusive,  and  the  inventor  seeks  pastures  and  in- 
vestors new.  Each  have  profited, — the  one  in  experi- 
ence, the  other  basely.  A  building  is  erected,  and  the 
owner,  through  his  architect,  pays  for  a  certain  quan- 
tity of  wire  to  be  placed  therein.  The  contractor  does 
the  work,  the  lights  burn  satisfactorily,  (so  far  as  the 
owner  or  architect  can  judge,)  and  the  work  is  accept- 
ed; yet  perhaps  the  contractor  has  placed  only 
one-half  the  quantity  of  the  wire  specified.  Here, 
then,  the  owner  contracts  to  buy  something  of  which 
he  can  estimate  neither  the  quality,  quantity  or  value, 
and  he  pays  well  for  something  he  does  not  get.  The 
merchant  who  buys  goods  in  that  manner  will  become 
insolvent.  In  fact,  1  can  at  present  recall  but  one 
business  in  which  such  a  commercial  transaction  as 
that  is  not  only  possible  but  is  actually  prevalent,  and 
that  is  in  the  electrical  business.  Now  you  are  an 
electrician.    Do  you  not  know  that  to  be  a  fact?" 

"Yes,  that  is  so,"  I  replied. 

The   lecturer 
appeared  to  be  thoroughly  warmed  up  to  the  subject, 
and  at  once  continued: 

"These  points,  though  somewhat  irrelevant,  have 
been  discussed  thus  fully,  to  bring  out  the  fact  that 
the  abtruse  or  hidden  relations  existing  between  the 
electrical  industry  and  other  branches  of  business  are 
unwholesome  in  this  regard,  because  of  the  ease  with 
which  imposition  may  be  practiced  upon  the  untech- 
nical  mind.  I  harve  always  regarded  it  as  a  compara- 
tively simple  matter  for  an  electrician,  whatever  be 
his  skill  or-ability,  to  flourish  for  a  time,  provided  he 
has  a  reasonable  stock  of  loquacity  and  want  of  prin- 
ciple in  his  character.  This  featurejaas  proven  the 
pitfall  that  has  ensnared  many  and  will  ensnare  more. 
An  easy  road  to  success  is  yearned  for  as  earnestly  as 
physical  comfort  is  desired,  and  too  many  fail , to  ap- 
preciate the  distinction  between  momentary  success 
dishonorably  attained,  and  permanent  or  true  suc- 
cess. The  last  named  may  be  accomplished  only  by 
long  and  untiring  application.  Momentary  sucpess  its 
like  the  road  to  perdition — easy  to  find, — but  it  is 
ofttimes  the  forerunner  of  permanent  failure/  It  is 
then  that  success  fails- to  succeed  and  failure  succeeds 
in  failing." 

He  stopped  to  relight  his  cigar,  while  I  began  to 
realize  that  I  did  not  exactly  relish  the  tone  of  his  ob- 
servations, which  appeared  to  me  as  serious  and  per- 
haps unwarranted  reflections  upon  my  own  profession. 
And  yet  I  could  not  then  determine  upon  just  'those 
points  wherein  I  differed  from  him.  I  said  that  he'sure- 
ly  did  not  mean  that  his  remarks  were -.confined  to  the 
electrical  business,  and  that  I  was  constrained  to 
criticise  his  making  my  own  industry  appear  as  a  field 
wherein  dishonorable  practices  might  nourish. 

"But,  sir,  they  do  not  flourish  in  your  profession,  at 
best,  the  success  they  achieve  is  but  iemporary." 

"How,  then,"  I  interrupted,  ^is  it  about  the  real 
successes?" 

"The  first  stepping-stone  to  true  success  is  honora- 
ble dealing.  He  who  is  in  adversity  can  ill  afford  to 
make  an  enemy,  much  less  to  lose  a  friend;  and  honoi' 
cements  good  will  with  all.  Honor  is  a  priceless  attri- 
bute, that  when  lost  is  irrevocable.  Like  patience,  it 
is  sometimes  bitter,  but  the  fruit  is  sweet.  The  man 
who  strives  to  be  successful  can  not  know  dishonor; 
he  must  be  fair  to  all,  and  win  the  esteem  of  every 
man.  Some  men  are  incapable  of  making  friends,  or, 
having  had  friends  thrust  upon  them,  find  it  impossi- 
ble to  retain  them.  Xo  one  is  so  insignificant  that  his 
good  will  can  be  scorned,  for  in  the  good  will    of  his 


fellow  workers  will  the  asipring  electrician  find  the 
second  stepping-stone  of  the  stairs  of  prosperity. 
Honor  and  the  ability  to  cultivate  good  will  or  to 
make  friends  are  God's  O'wn  gifts  to  every  human  be- 
ing, and  pitiable  indeed  is  the  one  who  has  had  both 
these  attributes  blunted  in  his  rearing.  With  these 
steps  surmounted,  the  necessity  for  thoroughness 
then  becomes  apparent.  A  line  well  learned  is  better 
than  a  volume  garbled.  Let  the  information  you  have 
be  of  excellent  quality  rather  than  of  promiscous 
quantity,  and  if  you  know  but  little,  satisfy  yourself 
that  you  know  that  little  well.  If  you  reap  a  particu- 
lar experience  that  is  of  general  interest  to  those  in 
the  business,  discuss  it  freely  and  without  reservation. 
If  you  are  inclined  to  be  selfish,  and  feel  that  your  ex- 
perience is  your  property,  and  that  therefore  you  will 
keep  it  yourself,  you  may  be  assured  that  you  do  not 
know  much  if  you  fear  you  will  tell  it  all.  If  you 
know  anything  let  the  world  know  it,  and  the  world 
will  then  know  you.  Superficial  knowledge  like  thin 
ice  will  support  no  man,  and  the  fool  who  ventures 
thereon  and  breaks  through  will  find  that  he  can  not 
long  be  buoyed  up  by  false  pretenses.  He  who  as- 
sumes to  be  that  which  he  is  not  is  guilty  of  hypocrisy, 
which,  when  discovered  is  abhorred. 

"You  have  by  this  time  realized  that  in  my  opinion 
the  two  great  attributes  of  success  in  the  electrical 
business  are  honor  and  thoroughness,  the  last  of 
which  is  but  another  name  for  capability.  Diplomacy, 
too,  must  not  be  overlooked.  It  is  very  essential  to 
success,  and  to  accomplish  it,  it  is  well  to  bear  in 
mind  the  old  precept:  'Pardon  another  often,  thyself 
never.'  Often  failure  is  itself  a  success,  because  of  the 
wholesome  experince  it  teaches;  and  as  night  brings 
out  the  stars,  so  an  electrician's  worth  is  gauged  by 
his  ability  to  surmount  oft-repeated  failure." 
;  Here,  the  train  entered  the  Black  Canyon  of  the 
Gunnison;  but  as  we  rode  out  in  the  observation  car, 
even  amid  the  wild  and  almost  weird  grandeur  of  that 
rugged  scenery,  there  yet  remained  uppermost  in  my 
mind  the  opinions  I  had  heard,  and  which  I  have  here 
recorded.  If,  my  fellow  electrician,  you  find  that  with 
you  "Failure  succeeds  and  success  fails,"  perchance 
the  conversation  which  occurred  in  the  smoker  of  that 
little  narrow-gauge  Pullman  may  tell  you  why. 


'WORTHY    OF   SERIOUS   REFLECTIONS" 


"The  Telephone,"  of  Chicago,  prints  in  full  the  edi- 
torial on  "The  Berliner  Consolation"  appearing  in 
these  columns  in  the  issue  for  June  last,  observing: 

"The  Journal  of  Electricity  is  the  most  prominent 
electrical  newspaper  west  of  Chicago,  and  its  com- 
ments are  worthv  of  serious  reflection." 


"A  HOWLING  SUCCESS. 


"The  description  of  our  plant  in  the  Bakersfield 
Edition  of  the  Journal  of  Electricity  is  a  'howling 
success,'  "  writes  Mr.  C.  N.  Beal,  secretary  and  treas- 
urer of  the  Power  Development  Company,  "and  we  are 
very  much  pleased  therewith.  So  far  as  the  writer's 
knowledge  goes,  none  of  the  transmission  plants  in 
America,  with  the  possible  exception  of  Cassier's  ar- 
ticle on  Niagara,  have  been  so  fully  and  clearly  de- 
scribed. The  article  seems  to  do  the  plant  full  justice 
in  every  way  and  to  reflect  great  credit  upon  the  Jour- 
nal and  its  genial  editor." 
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MUNICIPAL     OWNERSHIP     IN    SANTA    CLARA. 


By  Edward    A.  Quinn. 

From  an  engineering  standpoint  the  municipal 
plant  known  as  the  Santa  Clara,  Cal.,  Water  &  Light 
Works  is  not  out  of  the  ordinary,  but  from  the  stand- 
point of  economy  in  municipal  affairs,  some  of  the 
larger  cities  could  doubtless  take  a  lesson  from 
"sleepy  Santa  Clara."  Unlike  most  municipal  under- 
takings, this  plant  is  run  in  the  interest  of  the  town, 
and  not  in  the  interest  of  politics.  Politics  did  not  en- 
ter in  the  affairs  of  the  plant  for  it  was  undertaken, 
built  and  is  operated  as  a  business  proposition;  and  so 
far  it  has  fulfilled  all  expectations. 

Previous  to  the  erection  of  the  water-works,  Santa 
Clara  was  supplied  with  water  and  light  from  San 
Jose,  but  this  service  proved  very  unsatisfactory,  and 
for  a  long  time  the  advisability  of  erecting  a  water 
plant  was  discussed.  Finally  it  was  decided  to  issue 
bonds  to  the  amount  of  $60,000.00,  and  to  apply  this 
money  to  the  erection  of  a  water  and  light  plant.  The 
water  plant  was  completed  at  a  cost  of  $56,000.00,  and 
the  arc  light  system  at  a  cost  of  $9,500.00. 

The  water  flows  to  a  cistern  from  artisian  wells,  250 
and  400  ft.  deep  and  from  there  it  is  pumped  by  two  12 
xl8-J  by  12x10  duplex  pumps  to  tanks  having  a  capac- 
ity of  180,000  gals.  These  tanks  are  situated  on  an  iron 
tower  SO  feet  high,  which  gives  a  pressure  of  40  lbs.  in 
the  mains,  which  are  17  miles  in  length.  The  pipe  con- 
nections to  the  tanks  are  so  arranged  that  in  case  of 
fire,  the  tanks  are  shut  off,  the  water  pumped  directly 
into  the  mains  at  a  pressure  of  80  lbs.  In  summer  the 
daily  consumption  of  water  averages  600,000  gallons; 
in  winter  a  little  over  one  third  of  this  amount. 

The  steam  plant  is  duplicate,  consisting  of  two  60 
horse  power  tubular  boilers,  two  duplex  feed  pumps, 
and  a  complete  duplex  system  of  steam  piping.  The 
engine  is  60  horse  power  Corliss  engine,  and  the  dyna- 
mo a  50  lamp  2000  candle  power,  arc  machine. 

Now  a  word  as  to  the  advantage  the  plant  has 
brought  Santa  Clara.  Formerly,  the  town  paid  15 
cents  per  1000  gallons  for  water  used  for  public  pur- 
poses, which  amounted,  during  the  summer  months, 
to  about  3000  gals,  per  month.  When  a  fire  took  place, 
the  firemen  were  always  handicapped  by  a  lack  of 
water,  the  pressure  on  the  mains  being  too  low  to  be  of 
any  account.  Now  that  the  city  plant  is  in  operation 
about  twice  the  amount  of  street  sprinkling  is  done; 
the  pressure  on  the  mains  is  double  and  when  a  fire 
breaks  out,  the  pumps  are  running  almost  before  the 
fire  bells  cease  ringing. 

Where  formerly  the  town  was  lighted  by  22  arc 
lights,  burning  on  moonlight  schedule,  and  extin- 
guished at  1  a.  in.,  at  a  monthly  cost  of  $222.00,  there 
are  now  in  use  43  arc  lights  and  several  more  are  to  be 
added. 

The  revenue  derived  from  the  water  consumers 
amounts  to  $700.00  a  month.  The  expenses  for  oper- 
ating the  plant,  for  the  month  of  June,  for  instance, 
aggregated  $370.00;  this  for  the  month  of  heaviest 
duty  when  the  pumps  are  run  18  hours  a  day;  and  as 
during  the  winter  months  the  pumps  are  operated  but 
six  hours,  the  expense  for  fuel  is  considerably  less. 
During  "December  1896,  there  was  consumed  35  cords 
of  redwood  slabs  at  a  cost  of  $2.15  per  cord,  or  $75.25 
for  the  month ;  and  during  last  June  there  were  used 
74  cords,  costing  $159.10  for  fuel  for  one  of  the  hard- 


est months  in  the  year,  making,  an  average  cost  for 
fuel  of  say  $120.00  per  month.  Thus  the  operating  ex- 
penses average  very  close  to  $300.00  per  month,  leav- 
ing a  monthly  balance  of  $400.00  to  be  applied  to  in- 
terest, cancelling  bonds,  and  the  depreciation  of  the 
plant  in  general. 

The  plant  is  therefore  more  than  self-supporting; 
and  the  money  which  was  formerly  paid  from  the  tax- 
collections  and  went  to  San  Jose,  may  now  be  applied 
to  town  improvements. 

The  bonds  are  5  per  cent,  payable  semi-annually; 
three  bonds  of  $500.00  each,  to  be  cancelled  every 
year;  and  as  the  years  pass  and  the  interest  decreases, 
year,  thus  reducing  the  interest  by  $75.00  per  year; 
and  as  the  years  pass  and  the  interest  decreases,  the 
net  profits  of  the  plant  increase,  and  will  thereby  al- 
low for  depreciation. 


HIGH     POTENTIAL     TESTING     TRANSFORMER. 


It  is  a  well  known  fact  that  electrical  apparatus 
may  show  high  insulation  resistance  when  tested  in 
the  usual  manner  at  low  voltage  and  yet  may  be  easily 
damaged  by  the  application  of  a  few  thousand  volts 
potential.  A  thin  film  of  air  will  show  almost  infinite 
resistance  when  measured  with  a  galvanic  meter,  but 


A  Ten-Thousand  Volt  Testing  Transformer. 

it  offers  practically  no  resistance  to  the  path  of  a  high 
tension  current.  For  this  reason  when  determining 
the  security  of  apparatus,  such  as  the  secondary  of  a 
lighting  transformer,  against  high  potential  charges 
from  the  primary  circuit,  it  becomes  necessary  to  test 
by  the  direct  application  of  high  potential  across  the 
insulation  to  be  measured.  For  this  purpose  the  Gen- 
eral Electric  Company  has  developed  the  10,000  volt 
High  Potential  Testing  Transformer,  which  consists 
of  a  small  transformer  wound  on  a  rectangular  core 
similar  in  construction  to  that  of  the  "Type  H."  The 
low  tension  circuit  is  wound  on  one  branch  of  the  core 
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and  on  the  other  branch  the  primary  coils  are  placed. 
There  are  four  primary  coils,  each  wound  and  insu- 
lated independently,  the  four  coils  being  assembled 
on  a  sleeve  of  heavy  insulating  material.  After  as- 
sembling, each  transformer  is  tested  to  a  maximum 
strain  of  35,0(10  volts  between  the  high  and  low  poten- 
tial windings,  thus  insuring  safety  trom  accident.  By 
means  of  a  porcelain  series  multiple  connection  board 
the  apparatus  can  be  used  on  either  52  or  104  volt  eir- 
cnits.    The  transformer  itself  is  immersed  in  oil. 

On  the  top  of  the  apparatus  is  a  box  with  a  glass 
window,  enclosing  a  micrometer  spark  gap  arranged 
as  a  shunt  across  the  high  potential  terminals.  This 
box  or  cover  carries  four  long  contact  studs  fitting 
into  sockets  in  the  transformer  box.  The  lifting  of 
this  cover  for  the  purpose  of  adjusting  the  spark  gap 
entirely  disconnects  the  spark  gap  from  the  high  po- 
tential circuits.  On  one  side  of  the  transformer  case 
are  six  terminals,  two  for  the  main  circuit,  two  for 
the  adjusting  rheostat,  in  series  with  the  low  poten- 
tial circuit,  and  two  small  terminals  providing  con- 
nections for  a  volt-moter  permanently  across  the  low 
potential  circuit  of  the  transformer.  The  transformer 
case  is  mahogany,  the  trimmings  of  nickled  brass  and 
polished  hard  rubber.  The  case  is  provided  with  two 
handles  for  transportation,  also  with  a  stop  cock  for 
drawing  off  the  oil  when  necessary.  Provision  is 
made  for  readily  polishing  and  re-adjusting  the  points 
of  the  spark  gap. 

When  using  the  apparatus  the  spark  gap  is  first  set 
to  discharge  at  the  limit  of  voltage  desired,  readily 
done  either  by  the  use  of  a  calibration  curve,  or  by  a 
volt  meter  on  the  low  potential  circuit,  the  ratio  of 
transformation  being  known.  Having  adjusted  the 
spark  gap,  the  apparatus  under  test  is  connected  to 
the  high  potential  terminals  onthe  spark  gap  base  and 
the  potential  again  brought  up  to  the  amount  desired 
and  held  as  long  as  necessary.  The  apparatus  under 
lest  is  thus  connected  in  multiple  with  the  spark  gap, 
and  the  accidental  application  of  higher  voltage  than 
was  intended  will  surely  result  in  the  formation  of  an 
arc  cross  the  spark  gap  short  circuiting  the  apparatus 
under  test  and  protecting  it  from  damage.  The  trans- 
former is  designed  to  run  on  either  80  or  1S5  cycle 
circuits  and  to  deliver  up  to  10,000  volts  at  a  normal 
current  of  .05  ampere  in  the  high  potential  circuit. 
This,  can,  howevr,  be  exceeded  for  shorter  periods. 

The  rheostat  used  to  control  the  voltage  on  the  low 
potential  side  may  be  of  any  convenient  type.  A 
small  rheostat  of  portable  form  for  this  purpose  has 
also  been  developed  by  the  General  Elctric  Company. 
This  consists  of  a  vertical  tube  and  stand  with  a  fixed 
contact  plate  at  the  bottom  and  another  plate  at- 
tached to  a  sliding  rod,  the  rheostat  being  filled  with 
water  to  which  a  small  quantity  of  salt  or  soda  has 
been  added. 

In  the  opinion  of  the  engineer  of  one  of  the  most  ini- 
P'ortant  electric  companies  in  New  York  State  "the 
Testing  Transformer"  has  already  proved  of  great 
value  in  testing  samples  of  cable  and  in  testing  arc 
switches  for  use  on  our  new  iron  poles.  There  are  so 
many  practical  tests  in  which  it  can  be  used  that  it  is 
difficult  to  say  in  which  direction  it  is  most  useful,  as 
with  a  sufficiently  sensitive  meter  it  could  be  used 
to  determine  the  static  capacity  of  a  short  length  of 
cable  at  the  exact  periodicity  used  in  practice.  Bui: 
the  breakdown  tests  of  insulation  in  all  kinds  of  appar- 
ratus  are  evidently  the  most  common  problems  to  be 
met  in  practical  work,  and  for  that  alone  it  is  most 
valuable." 


Qlectro'Qconomics 


THE  USE  AND  ABUSE  OF  TRANSFORMERS— III. 


(Continued  from  page  104.) 

It  would  hardly  do  to  venture  to  supply  houses  wired  for  40 
lights  with  transformers  for  less  than  30  lights,  and  this  is  about 
the  size  which  would  ordinarily  be  installed.  This  means  that 
for  the  4,000  total  lights  there  would  have  to  be  employed  3,000 
lights  capacity  in  transformers.  Suppose,  however,  we  divide 
these  100  houses  into  five  groups,  each  containing  20  houses,  it 
is  simply  out  of  the  question  that  all  the  lights  in  all  the  houses 
should  be  burning  simultaneously.  The  total  number  of  lights 
burning,  which  has  to  be  provided  for,  is  therefore,  less  in  the  20 
houses  taken  together  than  in  the  20  houses  taJven  separately, 
and  as  a  matter  of  fact  while  there  are  S00  lights  installed  in  the 
20  houses,  a  400  light  transformer  would  be  ampJe  to  supply 
them  with  the  same  margin  of  capacity  as  regards  overloading 
possessed  by  the  smaller  transformers. 

Thus  for  the  total  load  of  4,000  lights  installed  there  would  be 
required  but  2,000  lights  capacity  in  large  400  light  transformers, 
as  against  3,000  lights  capacity  in  30  light  transformers  of  rela- 
tively higher  cost.  Now  3,000  lights  capacity  in  30  light  units 
would  cost,  as  per  our  curve,  something  over  if'3,000,  while  the  400 
light  transformers  would  cost  not  much  over  ,fl,20O.  In  using 
the  latter  there  would  then  be  a  saving  in  first  cost  of  something 
like  )f  1,800;  higher  efficiency  at  full  load  of  transformers,  and  at 
all  other  loads,  therefore  lessened  cost  of  operation,  and  finally 
for  the  same  loss  in  copper,  decidedly  better  regulation,  since  not 
only  do  the  transformers  improve  in  regulation  as  the  size  in- 
creases, as  shown  heretofore,  but  the  variations  in  load  en- 
countered in  working  20  houses  from  a  single  transformer,  are 
much  less  than  those  made  in  working  the  same  20  houses 
individually. 

We  will  lay  down  as  the  first  law  of  the  economical  use  of 
transformers — That  the  number  of  units  should  be  reduced  as 
far  as  the  distribution  of  service  permits. 

It  will  pay  to  carry  this  reduction  much  further  than  the  usual 
practice.  Most  alternating  plants  have  been,  and  many  of  them 
still  are,  great  sinners  in  the  use  of  unnecessarily  small  units. 
The  law  just  laid  down  is  evidently  not  for  the  immediate  inter- 
est of  the  transformer  manufacturer,  who  naturally  would  like 
to  sell  as  many  transformers  as  possible,  but  its  tendency  is  to 
further  good  alternating  practice,  to  extend  the  use  of  trans- 
formers far  beyond  anything  we  at  present  know,  and  to,  there- 
fore, increase  the  total  amount  of  transformer  distribution,  so 
that  here  as  elsewhere  "Honesty  is  the  best  policy."  If  it  tends 
to  the  improvement  of  practice,  to  the  establishment  of  new 
plants,  and  to  the  conversion  of  unprofitable  plants  into  paying 
ones,  it  eventually  is  a  direct  advantage  not  only  to  the  user  of 
transformers,  but  to  the  maker. 

Granting  the  use  of  comparatively  large  transformers  for 
alternating  distribution,  one  must  still  recognize  the  fact  that 
occasionally  small  transformers  will  have  to  be  used  in  isolated 
spots,  and  during  the  process  of  extension.  It  is,  however,  unde- 
sirable to  install  a  large  number  of  small  transformers  which  will 
soon  be  put  out  of  use,  except  in  so  far  as  they  can  be  trans- 
ferred to  other  spheres  of  usefulness.  The  larger  the  transform- 
ers which  can  be  put  to  this  purpose,  the  better  the  general  ser- 
vice of  the  plant.  In  this  connection  it  is  worth  while  noting  that 
the  use  of  Type  H  transformers  enables  the  Station  Manager  to 
employ  for  this  'Special  service,  without  loss  of  efficiency,  largs-r 
transformers  than  have  heretofore  been  economically  available 
for  the  work.  This  means  that  during  the  process  of  extension, 
transformers  of  such  size  can  be  employed  as  will  afterwards  b ■• 
useful  additions  to  the  system  as  part  of  the  general  distribution. 

For  example,  averaging  the  claims  for  efficiency  made  by  five 
principal  transformer     manufacturers     (excluding     the     General 
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Electric  Company),  the  efficiency  at  full  load  of  a  1,500  watt 
transformer  comes  to  95.2  per  cent,— the  efficiency  of  the  corres- 
ponding Type  H  transformer  being  05.9  per  cent. 

If.  however,  transformers  are  to  be  used  for  the  purposes  men- 
tioned, one  can  obtain  from  a  6,000  watt  Type  H  transformer,  at 
one-quarter  load,  an  efficiency  of  95.'4  per  cent.  In  other  words, 
a  given  load  of  lamps  can  be  served  more  efficiently  from  a  0,000 
watt  Type  H  transformer  at  one-quarter  load  than  from  the  or- 
dinary good  commercial  transformers  of  1,500  watts  capacity, 
worked  at  full  load.  A  3,000  watt  Type  H  transformer  at  half 
load  has  au  efficiency  of  90.5  per  cent,  which  is  relatively  even 
letter,  so  that  for  extensive  and  special  service  it  is  no  longer 
necessary  to  use  very  small  transformers,  as  equally  good  results 
can  be  obtained  from  Type  H  transformers  of  a  size  which  can 
afterwards  be  useful,  worked  temporarily  at  partial  load. 

We  may,  therefore,  set  down  as  a  corollary  to  the  law  of  dis- 
tribution just   set  forth— That  where   transformers   of   moderate 


under  equal  conditions  of  loss,  but  even  these  pressures  are  much 
lower  than  are  habitually  used  for  direct  current  distribution, 
and  au  adherence  to  them  at  the  present  time  simply  means  addi- 
tional cost  for  copper  whenever  a  proper  distribution  is  to  be 
attempted,  without  any  compensating  advantages.' 

At  the  present  time,  incandescent  lamps  can  be  obtained  for 
115  volts  in  every  respect  equal  to  those  made  for  100  to  104  volts. 
Indeed  the  vast  majority  of  large  Central  Stations,  operated  by 
continuous  currents,  employ  lamps  of  these  fairly  high  voltages. 
A  secondary  distribution  at  115  volts  takes  25  per  cent  less  copper 
than  a  similar  distribution  worked  out  for  100  volts,  and  the 
latter  has  no  compensating  advantages  whatsoever.  To  employ 
the  lower  voltage  means  simply  to  throw  away  25  per  cent  of  the 
cost  of  copper  for  secondary  distribution. 

The  tendency  in  all  thoroughly  modern  plants  is  to  the  use  of 
the  same  voltages  for  secondary  distribution  as  are  customarily 
employed  in  continuous  current  plants.     Recognizing  this  condi- 
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size  must  be  used,  it  is  economically  desirable  to  employ  snch  sizes 
as  can  be  advantageously  employed  on  the  general  system  after 
their  temporary  use  has  been   fulfilled. 

If  alternating  distribution  is  accomplished  by  the  use  of  large 
transformers,  and  therefore  comparatively  long  secondaries,  we 
must  recognize  the  great  commercial  value  of  employing  fairly 
high  secondary  voltages.  In  the  early  progress  of  the  art,  50  and 
52  volts  were  the  pressures  commonly  used  at  the  lamps  on  alter- 
nating systems.  There  was  at  the  time  a  reason  for  this  in  that 
the  regulation  of  many  of  the  early  alternating  plants  was  so  bad 
that  high  voltage  lamps  of  decent  efficiency  rapidly  broke  down. 

Fifty  volts  for  modern  distribution  is  absurd,  as  it  enforces 
either  a  very  large  expenditure  for  secondary  wiring  or  the  use  of 
small  transformers.  More  recently,  circuits  of  100  and  104  volts 
have  been  freely  used.  This,  of  course,  is  better,  as  the  amount 
of  copper  necessary  for  the  secondaries  is  reduced  to  one-fourth 


tion,  the  Type  H  transformers  are  regularly  built  for  secondary 
pressures  of  115  volts,  as  well  as  for  the  pressures  of  100  to  104 
volts,  used  in  the  old-fashioned  plants.  The  result  of  this  pro- 
cedure is  a  marked  saving  in  copper  in  the  secondary  distribution 
without  employing  special  transformers.  The  Type  H  trans- 
former is  the  only  commercial  transformer  regularly  manufac- 
tured for  these  high  secondary  voltages. 

We  may.  therefore,  lay  down  as  a  second  law  in  the  proper  use 
of  transformers — That  in  employing  a  secondary  system  of  distri- 
bution, the  pressure  on  it  should  be  commensurate  with  that 
customarily   used   on   continuous   current   distribution. 

The  use  of  large  transformers  and  long  secondaries,  however. 
is  useful  in  ways  not  yet  pointed  out,  as  the  regulation  in  these 
large  transformers  is  vastly  better  than  is  found  on  the  house 
to  house  transformers.  Furthermore,  and  this  fact  is  of  great 
importance,   the  load   on   these  large  transformers     can   be  kept 
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much  more  uniform  than  on  the  small  transformers,  so  that  the 
regulation  is  relatively  better  than  the  actual  characteristics  of 
the  transformer  would  indicate,  even  after  we  allow  them  due 
loss  in  the  long  secondaries,  and  inasmuch  as  the  load  from 
transformer  to  transformer,  and  in  each  individual  tranformer. 
is  fairly  uniform,  when  large  transformer  units  are  employed  it 
becomes  possible  to  over-compound  the  generators  in  such  wise 
as  to  partially  compensate  for  the  losses  in  the  transformers  and 
the  secondaries  and  hold  the  voltage  still  more  uniform  at  the 
lamps. 

In  many  cases  this  may  be  done  by  simply  over-compounding 
the  generator,  and  where  the  transformer  units  are  comparative- 
ly few,  special  feeder  rgulation  for  the  transformers  can  be  em- 
ployed-without  difficulty.    The  station  equipment  will  thereby  ap- 


gooil  regulation  obtained  by  the  intelligent  use  of  the  best  mod- 
ern transformers,  it  becomes  entirely  feasible  to  use  lamps  re- 
quiring but  a  trifle  over  three  watts  per  candle.  In  other  words, 
it  is  possible  to  save  something  like  20  per  cent  of  the  energy 
which  would  otherwise  be  required  to  produce  a  given  candle- 
power  at  the  lamps.  In  all  lighting  which  is  done  by  contract, 
this  means  a  very  material  saving  in  station  expenses,  and  even 
when  lighting  is  done  strictly  by  meter  at  a  uniform  charge  per 
kilowatt  hour,  which  is  not,  however,  generally  customary,  the 
improved  service  given  by  these  high  efficiency  lamps  is  such  as 
to  render  them  of  commercial  importance  to  the  station  mana- 
ger, even  if  no  direct  saving  were  obtained  from  their  use. 

The  third  law  which  may  be  laid  down  for  the  economical  run- 
ning of  alternating  stations  is — That  the  secondary  system  should 
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proximate  in  its  functions,  the  station  equipment  of  a  continu- 
ous current  station,  and  by  this  means  the  pressure  at  the  lamps 
may  be  held  closely  uniform — as  uniform  indeed  as  is  the  custom 
in  continuous  current  stations. 

When  house  to  house  distribution  with  small  transformers  is 
employed,  this  close  regulation  of  the  voltage  at  the  lamps  be- 
comes impossible.  Witah  a  large  modern  station  laid  out  in  ac- 
cordance with  the  principles  herein  set  forth,  it  is  entirely  feas- 
ible to  run  at  as  uniform  a  voltage  as  can  be  found  in  any  ex- 
isting plant  of  any  kind,  and  this  in  turn  renders  it  possible  to 
employ  high  efficiency  lamps  with  entire  success. 

The  average  lamp  used  on  an  alternating  system  requires  much 
more,   nearly  four   watts   per   candle,   than    three,   whereas,   with 


have  as  good  regulation  as  can  be  obtained,  in  order  that  the  best 
lamps  may  be  used  and  that  there  may  be  no  need  of  sacrificing 
quality  in  the  lamp  to  the  exigencies  of  bad  regulation. 

All  Type  H  transformers  except  the  smaller  sizes,  are  wound 
for  a  three-wire  secondary  distribution  at  either  10T  or  20S  volts, 
or  115  or  230  volts. 

Often  where  customer's  are  scattered,  the  only  practical  way 
to  reach  a  sufficient  number  (if  lamps  from  one  transformer  is  to 
use  a.  three-wire  secondary  circuit,  thus  making  the  secondary 
voltage  200  volts  or  over.  This  practice  will  not  only  increase 
the  efficiency  of  a  plant,  but  will  often  reduce  first  cost.  For 
example  suppose  we  have  a  30  k.  w.  transformer  installed  and 
are  supplying  several  large  customers  near  by  and  a  customer  fir 
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25  lights  500  feet  away.  If  we  run  a  three-wire  circuit  from 
this  transformer  to  operate  these  25  lamps,  allowing  only  1  per 
cent  drop,  it  will  cost  about  .$8.00  less  than  to  install  a  separate 
transformer  for  the  25  lights;  this  because  25  light  capacity  con- 
sidered as  a  part  of  a  30  k.w.  transformer  costs  so  much  less  than 
the  same  capacity  in  a  small  transformer. 

In  the  business  centers  of  a  city  of  town,  it-  often  pays  to  run 
a  three-wire  secondary  and  work  with  suitable  transformers  feed- 
ing into  it  at  various  points.  By  using  115  volt  lamps  on  such  a 
three-wire  system  and  placing  the  individual  transformer  near 
the  points  of  heavy  load,  the  units  can  usually  be  of  large  size 
and  few  in  number.  . 

$art  Hi 

RESULTS  OBTAINABLE  BY  EXCHANGING  BAD  METH- 
ODS  FOR  GOOD. 

To  fully  appreciate  the  difference  between  good  and  bad  trans- 


ln  assume  that  it  is  fully  loaded  for  five  hours  and  not  loaded  at 
all  for  nineteen  hours.  This  is  a"  condition  rather  more  favor- 
able than  that  usually  met,  so  that  the  arguments  for  economy 
based  on  this  data  are  doubly  strong. 

To  show  the  great  difference  which  low  core  loss  makes  in  the 
all-day  efficiency  of  a  transformer,  and  consequently  the  econ- 
omy of  its  use,  nothing  can  be  more  forcible  than  to  compare  the 
Type  H  transformers,  having  extremely  low  core  loss,  with  the 
set  of  transformers  tested  under  the  direction  of  Prof.  Jackson 
and  before  referred  to.  The  tables  in  his  tests,  which  have  been 
published  elsewhere,*  shorn'  a  complete  series  of  transformer  tests, 
which  include  tests  on  various  sizes  of  Type  H  transformers. 
Not  only  is  the  efficiency  of  th  1,000  watt  Type  H  transformer 
greater  for  all  day  service  than  that  of  any  its  competitors,  even 
those  of  more  than  double  its  capacity,  but  its  performance  both 
at  125  cycles  and  60  cycles  bears  the  same  marked  superiority. 

Now  the  difference  in  cost  of  producing  light  by  the  use  of  first 
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formers,  properly  and  improperly  used,  we  shall  have  to  recur  to 
the  question  of  average  load. 

Of  course,  it  is  understood  that  a  transformer,  in  a  house  to 
house  distribution  is  rarely  worked  at  full  load  for  any  consider- 
able proportion  of  the  time.  While  the  transformer  may  work 
fairly  efficiently  for  a  short  time,  during  the  greater  part  of  the 
day  it  has  absolutely  no  load  or  is  only  slightly  loaded.  Its  all- 
day  efficiency,  therefore,  is  very  different  from  its  normal  full 
load  efficiency,  and  this  difference  is  vested  in  the  matter  of  econ- 
omy of  operation. 

It  is  usual  in  computing  the  all-day  efficiency  of  a  transformer, 


class  transformers  is  most  material.  For  example,  we  may 
compare  the  1,000  watt  Type  H  transformer  with  transformer 
No.  4  of  the  table,  which  has  50  per  cent  greater  capacity.  Sup- 
pose we  have  3,000  lights  connected  and  serve  them  by  the  use 
of  100  of  the  No.  -1  transformers  of  Prof.  Jackson's  table,  the 
frequency  being  125  cycles.  The  core  loss  plus  the  copper  loss 
of  these  transformers  when  fully  loaded,  is  95.7  watts,  and  the 
core  loss  alone  is  50.5  watts.  This  means  that  the  100  No.  4 
transformers  when  running  under  no  load  demand  a  steady  oiit- 
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put  of  about  5  kilowatts.  This  core  loss  goes  on  irrespective  oJf 
load,  and  in  a  station  operating  24  hours  per  -day  the  total  yearly 
loss  amounts  to  43,800  kilowatt  hours.  Assuming  the  cost  of  put- 
ting current  into  the  transformer  to  be  2  cents  per  kilowatt  hour, 
which  is  lower  than  generally  found,  there  is  a  steady  charge  of 
$876  per  year  due  to  transformer  core  loss  alone — $8.76  for  each 
transformer  in   use.   - 

Suppose  now,  the  same  service  were  accomplished  by  Type  H 
transformers  of  1,500  watts  capacity;  the  core  loss  of  the  trans- 
former of  this  size,  125  cycles,  is  27  watts.  The  total  core  loss 
on  the  100  transformers  necessary  would  then  be  2,700  watts  as 
against  5,000  with  the  former  arrangement.  The  annual  cost  of 
the  waste  energy  on  the  Type  H  transformers  would  be  $473, 
leaving  a  balance  of  $403 — .$4.03  per  year  in  favor  of  each  Type 


ation  of  a  station  will  increase  the  difference  in  favor  of  the 
Type   H   transformer. 

In  many  alternating  stations  the  cost  of  energy  put  on  the 
lines  is  at  least  double  that  given,  raising  the  yearly  saving  in 
favor  of  each  Type  H  transformer  to  $8.06.  In  a  case  of  this 
kind  it  would  unquestionably  pay  to  immediately  sell  the  old 
transformers  for  what  they  would  bring,  or  even  to  scrap  them 
rather  than  to.  run  them,  since  new  transformers  would  very 
rapidly  pay  for  themselves,  and  thereafter  yield  a  large  net  in- 
come 

It  should  be  borne  in  mind  that  it  is  not  'unusual  to  find  tfhe 
core  loss  of  transformers  increasing  after  long  continued  use. 
which  still  further  exaggerates  the  difference  between  trans- 
formers   having    low   initial    core   loss   and    transformers    having 


tirtro 


3om +jv»  cow  7fov 


9avo 


/0  4-&O 


H  transformer  in  service.  This  saving  is  clear  gain,  annually 
charged  against  the  difference  in  first  cost  of  the  transformers, 
which  leaves  still  a  large  margin  in  favor  of  buying  the  best 
transformer  in  the  first  place.  A  few  years  of  service  in  fact, 
at  tliis  rate  of  saving,  which  is  under-estimated  rather  thau  over- 
estimated, would  pay  for  the  new  transformers,  and  in  a  great 
many  cases  the  very  best,  thing  that  can  be  done  in  the  interest 
of  economy  is  to  scrap  all  uneconomical  transformers  and  put  in 
new  and  efficient  ones..  Aside  from  the  mere  saving  in  energy  it 
is  worth  noting  that  the  1,500  watt  Type  H  transformer  has  a 
regulation  of  2.02  per  cent  against  3.5  per  cent  on  transformer 
No.  4,  so  that  not  only  will  it  furnish  lights  more  cheaply  but  will 
furnish  on  the  average  better  lights  and  ensure  longer  life  of  the 
lamps.    High  cost  of  fuel   or  any  lack  of  economy  in  the  oper- 


high  initial  core  loss.  We  must  not  forget,  too,  that  the  in- 
creased efficiency  of  the  better  transformers  means  increased 
selling  capacity  in  the  station. 

The  earlier  makes  of  transformers,  of  which  many  are  still  in 
use  do  not  compare  favorably  with  the  best  of  modern  makes. 
As  an  example  of  this  we  may  -take  the  1,5€0  watt  Type  E 
transformer  manufactured  by  the  Thomson-Houston  Company, 
which,  in  its  day,  was  as  good  as  any  other  ma'de  at  the  same 
period.  This  transformer  shows  core  losses  as  high  as  100  watts. 
This  figure  is  common  in  early  transformers  of  all  makes.  Its 
meaning  is  easy  to  appreciate — 100  such  transformers  shown,  as 
in  the  previous  example,  would  call  for  a  steady  output  of  10 
kilowatts,  costing  at  the  lowest  figure,  $17.52  for  each  trans- 
former per  year — subtracting  from  this  the  $4.73  charged  against 
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the  1,500  w.-itt  Type  H  transformer,  there  is  a  saving  of  .$12.7!) 
on  each  transformer  yer  year  to  be  secured  by  replacing  the  old 
with  the  new.  At  4  cents  per  kilowatt  hour,  which  is  not 
exceptional,  this  difference  would  rise  to  $25.58  annual  saving 
OH  each  transformer.  This  would  pay  for  the  new  transformers 
in  a  little  over  a  year,  and  thereafter  net  an  annual  saving  of 
more  than  three-quarters  the  total  cost  of  the  transformers  need- 
ed   for   the   plant. 

Under  these  circumstances  there  is  little  excuse  for  keeping 
old  and  poor  transformers  in  service  any  longer  than  the  time  it 
takes  tn  scrap  them  and  got  new  ones.  It  must  be  remembered 
too,  that  in  purchasing  new  transformers,  we  not  only  lessen  the 
cost  of  operation  but  also  lessen  the  cost  of  maintenance. 

From  what  has  already  been  said  of  the  structural  character- 
istics of  the  Type  H  transformers  it  is  clear  enough  that  repairs 
and  depreciation  on  them  will  be  mitch  lower  than  anything  here- 
tofore found  in  transformer  practice.  In  addition  to  this,  these 
transformers  inn  much  cooler  than  is  us'ual  with  transformers  of 
other  types,  and  consequently  from  this  cause  are  far  less  liable 
to  deterioration.  In  them,  as  compared  with  others,  the  copper 
and  the  iron  have  changed  places,  so  that  the  copper,  in  which 
most  of  the  heat  is  generated,  has  the  best  chance  of  getting 
rid   of   it. 

To  emphasize  the  saving  due  to  the  use  of  good  transformers, 
we  can  do  nothing  better  than  to  give  the  actual  test  of  a  station 
in  which  old  transformers  were  in  use,  and  compare  these 
known  results  with  those  which  can  be  obtained  by  modern 
transformers,   and  the  use   of  secondary   mains. 

The  station  in  question  is  typical  of  many  which  were  installed 
in  the  early  days  of  alternating  lighting,  and  it  is  not  unusual 
to  find  its  like  even  now.  It  operates  lot)  transformers,  having 
an  aggregate  output  of  190.000  watts.  They  are  mostly  lightly 
loaded,  and  made  up  of  three  different  patterns  of  transformers 
in  the  following  sizes: 

Ten  300  watt:  Fifty-eight  600  watt;Eighteeu  900  watt; Twenty- 
fire  1,000  watt:  Twelve:  1.500  watt;  Seventeen  2,500  watt:  Eight 
1.500  watt;  and  Two  7.500  watt. 

It  should  be  noted  that  the  average  capacity  of  the  transform- 
ers is  a  little  over  1.2C0  watts,  and  that  123  of  the  150  transform- 
watts  output.  The  observed  no  load  loss  in  this  station  was  11,- 
100  watts,  of  which  about  10.000  watts  should  be  charged  up  to 
transformer  core  loss,  the  rest  being  divided  among  various 
small  sources  of  loss. 

This  station  embodies  the  three  unfavorable  conditions  of 
small  general  load,  small  transformers,  and  transformers  having 
relatively  high  core  loss.  At  4  cents  per  kilowatt  hour  the  an- 
nual cost  of  this  waste  energy  would  be  about  .$3,500.  This  am- 
ounts to  over  .$23  per  transformer  installed.  The  total  core  loss 
is  nearly  5  per  cent  of  the  total  output  of  the  transformers,  and 
consequently  probably  less  than  20  per  cent  of  the  mean  output 
of  the  station. 

Now  let  us  see  what  can  be  done  by  the  use  of  modern  trans- 
formers properly  installed,  toward  cutting  down  this  very  exces- 
sive less  of  energy  and  converting  a  probable  deficit  into  a  sur- 
plus. We  may  retain  the  house  to  house  distribution  and  simpiy 
change  the  old  and  poor  transformers  for  modem  and  good  ones, 
making  only  such  changes  in  sizes  as  are  found  necessary.  To 
this  end.  we  will  replace  the  123  transformers  of  less  than  1,500 
watts  output  by  new  1.500  watt  transformers,  combining  the 
smaller  ones  as  advantageously  as  possible  to  accommodate  the 
new  sizes.  The  total  output  of  these  123  transformers  is  97,000 
watts.  We  should  require  to  replace  them  about  sixty  1.500 
watt  transformers,  of  which  the  total  core  loss,  assuming  Type 
H  transformers  are  used,  would  l>e  about  1,550  watts.  This 
leaves  seventeen  2.500  watt  transformers  to  replace  by  modern 
transformers  of  the  same  size,  the  core  loss  of  which  will  be 
010  watts.  The  larger  sizes,  eight  4,500  watt  and  two  7.500  watt 
we  will  replace  by  transformers  of  the  same  sizes.  The  loss  due 
to  the  4.500  watt  transformers  would  be  390  watts,  that  due  to 
the  7.500  watt  transformers  would  be  106  watts,  making  a  total 
core  loss  under  the   improved   conditions   of  2,712   watts.       The 


change  has  therefore  resulted  in  an  annual  saving  of  -$2,550 
against  which  to  charge  the  interest  and  depreciation  of  the  new 
transformers. 

This  is  evidently  a  winning  game,  and  in  a  very  sbort  time  the 
installation  with  its  improved  efficiency  and  lessened  depreciation 
will  pay  the  expense  of  installing  and  thereafter  turn  a  handsome 
balance  into  the  treasury  of  the  operating  company. 

I  )f  course  if  the  plant  is  in  operation  only  12  hours  per  day 
instead  of  24.  the  constant  losses  would  be  reduced  one-half  in 
cost,  but  even  under  these  conditions,  a  handsome  balance  is  left, 
to  pay  for  discarding  the  old  apparatus  and  putting  in  the  new. 

By  the  use  of  still  larger  units,  and  fewer  of  them,  in  other 
words,  by  lengthening  the  secondaries,  and  through  the  compact, 
part  of  the  district  served,  using  small  mains,  the  waste  energy 
may  still  further  be  considerably  reduced.  For  example,  the  load 
in  question  could  be  readily  handled  by  the  use  of  five  transform- 
ers of  15.000  watts  aud  eight  of  5,000  watts,  with  fifteen  of  2,500 
watts  to  serve  the  outlying  districts. 

The  aggregate  cost  of  this  installation  would  be  very  cousld- 
erably  less  than  if  the  house  to  house  distribution  were  main- 
tained, because  the  aggregate  capacity  of  the  transformers  with 
this  massing  of  load,  would  have  to  be  only  a  very  little  over  150,- 
000  watts,  or  possibly,  even  less.  In  addition,  the  size  of  the 
transformers  would  be  increased,  thereby  lessening  the  cost  per 
unit  of  output.  The  core  loss,  under  these  improved  conditions, 
would  aggregate  only  1,632  watts,  raising  the  annual  saving,  for 
24  hour  run.  to  about  $2,900. 

(Savings  like  these  often  mean  the  conversion  of  a  plant  which 
does  not  pay.  into  a  good  investment,  and  much  of  the  unsatisfac- 
tory financial  results  which  have  been  only  too  common  among 
alternating  current  lighting  plants  of  moderate  size,  has  been  due 
to  the  reckless  use  of  small  and  poor  transformers. 

In  plants  constituted  like  tie  one  just  described,  care  in  select- 
ing and  installing  the  transformers  is  especially  valuable  on  ac- 
count of  the  relatively  high  .cost  of  power  and  the  need  for  in- 
stalling a  larger  distributing  system  than  would  be  necessary  for 
the  same  service  in  a  larger  plant.  In  new  plants  the  use  of  poor 
transformers  is  simply  financial  suicide. 
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A  WORD  ABOUT  INSULATION. 


The  pecuniary  advantages  which  will  be  derived  by 
executing  the  workmanship  called  for  in  electrical 
contracts  so  that  every  requisite  to  absolute  safety, 
perrnanance  and  reliability  shall  be  perfectly  satisfied, 
will  not  be  overlooked  by  any  wide-awake  contractor. 
The  art  of  electric  installation  is  no  longer  in  its  in- 
fancy. It  is  well  developed  and  mature  and  in  these 
days  it  augurs  incompetence  in  a  man  to  place  a  piece 
of  work  that  can  possibly  become  a  source  of  danger. 
More  pointed  still  is  the  fact  that  if  the  truth  were 
only  know,  the  inexpensive  application  of  a  little  P  & 
B  Electrical  Compound  at  the  proper  place  would  for- 
ever cure  four-fifths  of  the  ills  to  which  electric  install- 
ation is  heir. 

To  put  another  statement  into  the  proverbial  nut- 
shell that  should  now  be  filled  with  succinct  truisms,  P 
&  B  paint  is  as  essential  to  permanence  and  insulation 
in  electric  construction  as  is  copper  wire  to  conduc- 
tivity. Electricians  migrht  use  iron  wire,  but  they 
don't.  It's  cheaper  and  if  there  were  no  copper  in  the 
world,  iron  could  be  used.  But  there  is  copper  in  the 
world,  plenty  of  it,  and  it  forms  a  conductor  as  far 
superior  to  iron  as  is  P  &  B  to  the  host  of  imitations  of 
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that  worthy  commodity.  Copper  wire  bears  the  rela- 
tion to  P.  &  B.  compound  that  conductivity  does  to 
resistance.  One  is  the  reciprocal  of  the  other  and  con- 
sistency alone  demands  that  if  electrical  contractors 
find  it  advisible  to  use  copper  in  order  to  attain  the 
highest  conductivity,  they  must  also  use  P.  &  B.  to 
effect  the  greatest  possible  insulation  resistance,  or 
they  will  not  have  taken  the  surest  safeguard  against 
circuit  breakdowns. 

This  is  a  day  of  specialists,  the  most  worthy  of 
which  are  those  pioneers  who  early  recognizing  a  need, 
have  labored  long  and  assiduously  in  creating  a  pro- 
duct to  satisfy  that  need.  Paradoxial  as  it  may  seem 
it  is  oft  times  incumbent  on  the  pioneer  to  create  a 
demand  for  his  necessity,  and  when  he  finally  suc- 
ceeds, those  benefitted  by  his  efforts  rub  their  eyes. 
wonder  at  their  own  short  sighteduess,  and  then  re- 
ward him  with  handsome  jiatronage.  The  progress  of 
the  age  too  unfolds  new  and  countless  applications  for 
his  product,  and  that  which  first  was  but  an  idea  de 
velops  into  a  deftly  woven  story,  intricate  in  plot  and 
of  exceptional  virtue. 

This  recites  in  metaphor  the  history  and  present 
condition  of  the  Paraffine  Paint  Company.  The  elec- 
trical fraternity  of  the  Pacific  Coast  uses  thousands  of: 
gallons  of  P.  &  B.,  yet  little  do  they  know  that  that 
staunchest  guarantee  of  permanence  in  electrical  con- 
struction was  not  only  invented  in  California,  but  can 
only  be  made  from  a  product  of  the  Golden  State. 
True  to  the  precepts  of  the  old  49-ers,  P.  &  B.  stands 
ready  to  meet  every  condition  and  to  survive  every 
hardship.  It  is  simply  invulnerable,  whether  it  guards 
against  the  untiring  efforts  of  acids,  alkalies  or  other 
chemical  agents,  or  the  unrelenting  action  of  time  and 
the  elements,  or  the  insinuating  ravages  of  electroly- 
sis, or  the  persistent  gnawing  of  beetles,  rats  and  mice. 
or  the  hunger  of  ihe  aqueous  toredo. 

In  brief,  if  you  meet  with  any  condition  that  calls 
for  an  extraordinarily  careful  installation,  use  P.  &  B. 
Electrical  Compound. 


SELF  STARTING  SINGLE  PHASE  A.  C.  MOTORS. 


By  W.  W.  Briggs. 

To  the  electrical  engineer  and  designer  the  produc- 
tion of  a  commercially  successful  single  phase  alternat- 
ing current  motor  which  would  start  under  full  load, 
has  been  a  problem  of  great  difficulty.  A  year  ago  the 
Port  Wayne  Electric  Corporation  placed  on  the  market 
a  motor  which  meets  these  requirements,  namely — To 
operate  on  the  ordinary  single  phase  circuit;  to  start 
uder  full  load;  to  be  efficient;  and  last,  but  not  least, 
to  be  so  simple  that  when  placed  in  the  hands  of  the 
novice  there  shall  be  no  difficulty  in  his  being  able  to 
get  good  and  continuous  service  from  them. 

By  referring  to  the  accompanying  diagram  which 
shows  the  connections  for  the  wireman  in  installing,  it 
will  be  at  once  apparent  that  the  wiring  for  this  mo- 
tor is  perfectly  simple  and  the  same  as  wiring  for  any 
two  wire  service.  The  main  leads  from  the  transform- 
er connect  directly  to  the  binding  post  at  A  and  A, 
without  the  use  of  the  rheostat  or  starting  devices,  as 
the  self  induction  of  the  motor  is  sufficient  to  choke 
back  any  abnormal  flow  of  current. 

The  armature  is  wound  with  two  separate  windings 
— one  a  distributed  winding  connected  to  an  ordinary 
direct  current  commutator;  the  second  is  the  regular 
concentrated  winding  (similar  to  that  of  the  A.  C.  eren- 
erator)  and  terminates  at  two  collector  rings;  the  third 


collector  ring,  shown  on  the  diagram,  is  the  mechani- 
cal medium  for  connecting  the  lamps  across  the  trans- 
former terminals,  by  means  of  the  fly  ball,  a  centri- 
fugal device,  which  by  lighting  the  lamps  indicates 
when  the  motor  is  up  to  speed  or  synchronism.  The 
fields  have  also  two  windings,  similar  to  that  of  the 
compound  wound  direct  current  generator;  one  being 
a  coil  of  few  turns,  and  the  other  being  a  regular 
shunt  winding.  The  entire  field  structure,  as  well  as 
armature,  is  built  of  thin  iron  punchings.  On  the  di- 
rect current  side,  carbon  brushes  are  used,  guaze 
brushes  being  used  on  the  collector  rings. 

In  starting  this  motor  the  switch  handle  is  depressed 
to  switch  clips  B  &  B.  If  the  reader  will  follow  the 
connections  as  shown  by  the  diagram,  he  will  see  that 
the  alternating  current  flows  first  through  the  series 
winding  of  the  field,  thence  to  the  commutator  and  dis- 
tributed armature  winding  back  to  the  switch — thus 
starting  the  machine  as  a  series  motor.  As  soon  as 
the  current  is  turned  on  the  motor  will  rotate  with  con- 
stantly accellerating  speed  until  synchronism    is    at- 


Circuit  Connections  of  a  Synchronous  Motor. 

tained,  which  is  indicated  by  the  fly  ball  (at  point  C 
in  diagram)  being  thrown  out  by  centrifugal  force  and 
coming  in  contact  with  the  third  collector  ring  D,  con- 
necting the  single  pilot  lamp  on  the  top  of  the  motor 
to  the  transformer.  When  the  lamp  lights  it  is  a  sig- 
nal to  reverse  the  double  throw  switch,  which  changes 
the  connections,  so  that  the  transformer  leads  are  cut 
off  from  the  commutator  and  connected  to  the  concen- 
trated armature  winding  through  the  collector  rings, 
at  the  same  time  the  leads  of  commutator  side  are 
connected  to  the  shunt  winding  of  the  field,  thus  fur- 
nishing direct  current  to  excite  the  same.  In  circuit 
with  the  field  winding  is  a  rheostat  (mounted  in  one 
of  the  pedestals  of  the  machine)  for  the  purpose  of 
controling  the  extent  of  the  field  excitation. 

When  the  lamp  lights  and  switch  is  thrown  over, 
the  motor  will  be  running  in  synchronism  with  the  gen- 
erator, from  which  it  derives  its  energy.  Where  con- 
stant speed  is  desired  it  is  the  most  satisfactory  motor 
that  can  be  produced;  its  efficiency  is  high  and  its  reg- 
ulation perfect. 
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The  writer  has  often  thrown  an  overload  of  50  per 
cent  on  and  off  the  motor  without  changing  its  speed 
in  the  least.  It  is  remarkable  the  amount  of  overload 
one  of  these  machines  will  carry  without  falling  out  of 
step.  In  a  recent  test  with  '  strap  brake,  the  writer 
was  enabled  to  make  the  watt-meter  register  a  run- 
ning consumption  of  6000  watts  on  a  1  horse  power  mo- 
tor before  it  broke  out  of  step  and  stopped. 

To  the  electrician  not  accustomed  to  the  vagaries  of 
A.  C.  motors  they  are  very  confusing.  Some  few 
months  ago  the  writer  set  up  one  of  these  motors  and 
started  and  adjusted  the  field  excitation  to  the  load  it 
was  to  carry.  The  ammeter  indicated  10  amperes,  and 
the  voltmeter  110  volts;  then,  while  motor  was  running 
with  full  load,  without  changing  anything,  the  belt  was 
thrown  off  and  the  ammeter  jumped  to  22  amperes  at 
110  volts,  thus  seemingly  consuming  more  current  run- 
ning idle  than  when  it  was  carrying  a  load.  This  cur- 
rent was  largely  made  up  of  a  lagging,  or  so-called 
"wattless"  current,  which,  while  it  takes  no  power  to 
produce,  vet  uses  up  capacity  in  generator  transformer 
and  line  due  to  O  losses.  In  this  respect  these  motors 
h^ve  a  decided  advantage  over  "Induction"  motors, 
where  the  power  factor  (which  is  the  ratio  of  the  real 
to  the  armarent  energv)varies  from  20  to  80  per  cent; 
as  the  ability  to  adjust  the  held  excitation  does  awav 
with  the  lag  current,  line  inductions,  etc.  In  fact,  with 
the  motors  from  24  horse  power  nn.  it  is  possible  to 
nut  a  leading  current  on  the  line,  doing  away  with  C1 
R  losses. 

The  motor  can  be  made  to  run  in  either  direction  by 
rocking  the  brush  yoke  through  an  arc  eaual  to  the 
Twitch  of  the  poles,  or  in  other  words,  from  the  center 
of  one  pole  to  that  of  the  next,  which  is  the  enuivalent 
to  reversing  the  leads  or  polarity  of  the  direct  current 
end.  When  in.  operation  this  motor  runs  without 
sparking. 


ELECTRICITY  IN   A  MODERN   NEWSPAPER  OFFICE. 


The  new  building  at  the  corner  Third  and  Market  streets,  San 
Francisco,  now  under  erection  for  the  "Examiner,"  will  make 
use  of  Electric  Power  in  all  of  the  various  departments.  The 
power  plant  will  be  located  in  the  basement  and  will  consist  of 
water  tube  boilers,  6  high  speed  engines  of  a  rated  capacity  of 
75  horse  power  each,  and  6  generators  of  50  k.  w.  capacity  each, 
mounted  on  the  same  sub-base  and  directly  connected  to  the 
main  engine  shaft.  The  plant  will  generate  current  at  220  volts 
for  the  light  and  power  service  throughout  the  building. 

Special  attention  will  be  given  to  the  switchboard,  wbich  will 
consist  of  three  panels  of  Italian  white  marble,  one  for  the 
lighting  service,  one  for  the  power  service,  and  the  other  fjr  the 
instruments  and  generators.  The  switches  upon  this  board  will 
be  so  arranged  that  all  of  the  generators  may  be  thrown  in  mul- 
tiple or  any  or  all  of  them  may  be  cut  out  and  current  taken 
from  the  street  service.  All  of  the  switchboard  instruments  will 
be  of  the  Weston  illuminated  dial  pattern  and  each  circuit  leav- 
ing the  switchboard  will  be  provided  with  an  automatic  circuit 
breaker,  entirely  dispensing  with   fuses. 

There  will  be  two  5  horse  power  motors  operating  a  trolley  in 
the  basement:  two  25  horse  power  motors  operating  quadruple 
presses:  one  50  horse  power  motor  operating  a  sextuple  press; 
throe  sidewalk  elevators;  two  electric  passenger  elevators;  two  5 
horse  power  motors  operating  the  matrix  machinery  and  several 
other  motors  distributed  throughout  the  building  for  various  ser- 
vice. The  wiring  system  will  be  iron  armored  conduit  through- 
out, fill  of  the  motors  and  lamps  being  placed  upon  the  220  vol! 
circuit,  for  which  reason  the  consulting  engineer  has  asked  for  an 
exceedingly  high  insulation  test.  There  will  be  a  local  telephone 
system  connecting  the  heads  of  the  different  departments,  so  that. 


the  business  manager  may  converse  with  any  of  his  employees 
from  a  telephone  on  his  desk. 

Mr.  E.  R.  Knowles  of  150  Nassau  street,  New  York,  is  the 
consulting  engineer  for  the  "Examiner"  plant;  and  the  installa- 
tion will  be  made  by  the  Wybro  &  Lawrence  Co.,  under  the  di- 
rect supervision  of  Mr.  H.  C.  Wybro,  who  also  acts  as  consulting 
engineer  representing  Mr.  Knowles.  Mr.  Wybro  has  the  exper- 
ience gained  from  twelve  years'  practice  in  constructing,  oper- 
ating and  selling  electric  and  s-tleam  machinery,  and  in  additiou 
to  being  a  practical  mechanic,  he  has  been  manager  of  several 
electric  light  and  street  railway  companies,  and  for  the  past 
three  years  he  and  his  company  have  handled  neai-ly  all  of  the 
large  contracts  that  have  been  awarded  in  Southern  California. 
The  Wybro  &  Lawrence  Co.  has  a  store  room  at  No.  522  South 
Broadway,  Los  Angeles,  in  charge  of  Mr.  Geo.  W.  Lawrence, 
and  its  San  Francisco  office,  which  Mr.  Wybro  has  in  charge,  is 
located  at  No.  53  Chronicle  building. 


ELIMINATING  A  "BUG"  IN  INTERIOR  TELEPHONY. 

There  are  a  great  many  interior  systems  in  use  in  San  Fran- 
cisco, and  one  of  the  chief  difficulties  experienced  is  that  unless 
a  hand  is  moved  back,  on  a  dial,  or  a  button  depressed,  or  a  plug 
moved  after  the  conversation  is  over,  the  -party  who  has  done  the 
calling  is  cut  off  from  the  calling  circuit  entirely  and  it  is  impos- 
sible for  any  one  else  to  ring  him  up. 

The  party  doing  the  calling  is  supposed  to  make  these  changes 
when  he  is  through  talking,  but  sometimes  it  is  forgotten,  render- 
ing the  telephone  useless  and  causing  an  unnecessary  waste  of 
battery.  By  the  introduction  of  an  ingenious  and  simple  device 
brought  out  by  the  Brooks-Follis  Electric  Corporation,  in  .the 
switching  apparatus,  this  difficulty  is  overcome  and  the  line  is 
automatically  restored  to  its  normal  position  by  the  action  of  re- 
placing the  receiver.  This  attachment  leaves  the  telephone  al- 
ways on  the  ringing  circuit  ready  to  receive  calls.  These  instru- 
ments are  well  made  and  talk  remarkably  clear  and  loud.  Mi-. 
.1.  E.  McGillivray  designed  anil  perfected  this  system  and  is  as- 
sociated with   the  Brooks-Follis  Co.   in  introducing  them. 

The  Brooks-Follis  Corporation  has  received  a  large  assortment 
of  standard  telephones  anil  apparatus  in  all  styles  and  for  ail 
classes  of  work,  and  is  prepared  to  quote  prices  on  telephones  for 
long  and  short  distances  or  on  intercommunicating  interior  sys- 
tems 

The  corporation  also  constructs  and  equips  complete  private 
lines  and  exchanges. 


POPULAR    REFLECTIONS   OF    THE    CONDITIONS    A.NB 

PROSPECTS   OF    ELECTRICAL    ENGINEERING 

ON    THF     PACIFIC    COAST. 


Tuolumne  county  will  soon  have  in  active  operation  an  enterprise 
of  great  magnitude,  by  means  of  which  the  people  of  this  section 
will  ere  long  be  possessed  of  an  electrical  plant  which  will  cost  at 
least  one  million  dollars,  and  which  will  furnish  light  and  power  to 
thousands.  Sonora  district  is  to  be  furnished  with  a  branch  line, 
and  if  found  practicable,  the  lines  will  be  extended  into  the  val- 
leys around  about.  The  power  is  to  be  introduced  into  factories 
and  operative  establishments  of  all  kinds.  This,  taken  in  connec- 
tion with  Captain  A.  H.  Ward's  currents,  which  will  be  devel- 
oped by  the  falls  in  the  Yosemite  Valley,  will  give  to  this  and  ad- 
joining counties  the  cheapest  energy  in  the  world.  Now,  with  this 
accumulation  of  electrical  forces,  how  long  will  it  be  until  trolley 
freight  and  passenger  cars  will  be  rolling  through  these  valleys? 
This  is  no  idle  speculation.  It  is  a  fixed  fact.  This  is  the  age  of 
electricity.  Old  fashioned  horse  power  will  soon  be  a  thing  of  the 
past.  Steam,  except  for  generating  energy  where  water  is  not 
available,  will  follow  and  electric  force  and  light  will  rule. — 
Calavaras,  Cal.,  Prospect. 
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